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DRAFT REMEDIAL INVESTIGATION/FEASIBILITY STUDY
FORMER BOTHELL PAINT AND DECORATING SITE
BOTHELL, WASHINGTON

1. INTRODUCTION

This Draft Remedial Investigation/Feasibility Study (RI/FS) was prepared for the former Bothell
Paint and Decorating site (Site) located in Bothell, Washington. The RI/FS is being conducted
under Agreed Order DE 6296, dated February 3, 2009, as amended by Amendment No. 1 to
Agreed Order, dated June 9, 2010, between the City of Bothell (City) and the Washington State
Department of Ecology (Ecology) to address soil and ground water contamination related to
historical releases of hazardous substances at the Site. Requirements under the Agreed Order
include performance of an RI/FS and development of a draft Cleanup Action Plan (ACAP).

The City acquired the Bothell Paint property in 2008 for construction of the SR 522 realignment,
and entered into an Agreed Order with Ecology in 2009. RI activities were initiated in 2009, and
finalized in 2016. Interim action soil cleanups were conducted in 2010, 2013 and 2014 at the
Site.

Additional RI activities were performed between February 2013 and March 2015 following
Ecology’s approval of the final RI/FS Work Plan and in accordance with the Ecology-approved
project work plans (HWA, 2009a; Parametrix, 2010b). Due to accessibility issues, Ecology
approved a phased approach to conduct limited RI’s whose results would ultimately be
incorporated in this draft RI/FS report. This RI/FS report documents the results of the RI and
interim action soil cleanups conducted in 2010 and 2013 at the Site (HWA, 2011; HWA, 2014).
Figure 1 depicts the Site location and vicinity.

The Ecology project coordinator is Jerome Cruz, 3190 160th Ave SE, Bellevue, WA 98008,
(425) 649-7000. The Project Coordinator for the City of Bothell is Steven Morikawa, 9654 NE
182" Street, Bothell, WA 98011, (425) 486-2768, ext. 4443,

The City owns the Site, a portion of which accommodates the newly realigned State Route (SR)
522. Figure 2A depicts the previous alignment of SR 522 through the Site and adjacent
properties. The realignment of SR 522 split the Site into three areas: a portion of new City
Parcel, a portion of City Right-of-Way, and a portion of new Lot C (see Figures 2A and 2B).
The two new lots north and south of the new SR 522 roadway will be redeveloped as part of the
City’s overall Downtown Revitalization Plan.

The interim action total petroleum hydrocarbon (TPH) soil cleanups conducted prior to and
concurrent with this Rl were completed in two phases; the first one in 2010, before the roadway
realignment; and the second one in 2013/2014, after the roadway realignment. This phasing was
necessary in order to effectively manage access to contaminated soils beneath the old
(operational in 2010) and the new roadways (operational in 2013), with minimal impacts to
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traffic. The interim action cleanups were performed in compliance with the terms and conditions
of the 2009 Agreed Order as amended between Ecology and the City.

Tasks performed to-date to fulfill the Agreed Order include:

1. Preparation and submittal to Ecology of the Remedial Investigation and Feasibility Study
Work Plan (HWA, 2009a)

2. Remedial investigation (RI) activities in 2009

Initiation of a feasibility study (FS) in 2009

4. Preparation and submittal to Ecology of the Bothell Paint and Decorating Remedial
Investigation/Feasibility Study, which has not been finalized or approved pending
completion of interim actions and ground water monitoring (Parametrix, 2009)

5. Preparation and submittal to Ecology of an Interim Action Work Plan (Parametrix,
2010Db)

6. Preparation and submittal to (and approval by) Ecology of the Final RI/FS Work Plans
for Bothell Paint & Decorating Site (Parametrix, 2010). A copy of this work plan is
included in Appendix A (on CD).

7. Completion of the interim action soil cleanups in 2010 and 2013/2014, and submittal of
interim action reports:

Documentation of Interim Action at Former Bothell Paint & Decorating Site (HWA,
2011)
Interim Action Cleanup Report, Bothell Paint & Decorating Site (HWA, 2014a)

8. Work performed in response to Ecology letter dated June 28, 2011: Summary of Cleanup
Status for Bothell Paint & Decorating Site (Agreed Order No. 6296). A copy of this
letter is included in Appendix B.

9. Work performed in response to Ecology letter dated July 30, 2012: Summary of Site
Issues and Next Steps for Bothell Paint & Decorating, Bothell Former Hertz and Bothell
Landing sites. A copy of this letter is included in Appendix C.

10. Completion of four Quarterly Ground Water Letter Reports submitted (HWA, 2014 a, b,
c; HWA, 2015a, b)

w

Remaining tasks to fulfill terms and conditions of the Agreed Order include preparation of this
RI/FS report (Deliverables 5 and 6), and draft cleanup action plan (dCAP, Deliverable 7).

1.1. SITE LOCATION AND DESCRIPTION

The Site was defined in the Agreed Order (prior to completion of this RI) as consisting of the
extent of contamination caused by the release of hazardous substances from a former 0.79-acre
property generally located at 18004 and 18005 Bothell Way NE (former King County Tax Parcel
Nos. 945720-0081 and 945720-0072) and the adjacent parcel to the east (Figure 2C). The 0.79-
acre parcel no longer exists in its original configuration (as depicted in the Agreed Order),

Paint RI FS 8 10 17.docx 2 HWA GEOSCIENCES INC.
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although the City still currently owns that land, which includes public right-of-way for the newly
constructed and re-aligned SR 522, and portions of the former SR 522 and NE 180" street
roadways, which now lie on two newly formed parcels north (Lot C) and south (the City Parcel)
of the new roadway. Ecology’s Facility Site ID is # 93536765. The latitude of the Site is
generally 47.75885 and the longitude is -122.21012.

The legal description of the former 0.79 acre property is:

TAX PARCEL 9457200081: LOT 8, WILSON'S GARDEN TRACTS, ACCORDING TO
THE PLAT THEREOF, RECORDED IN VOLUME 22 OF PLATS, PAGE 91, IN KING
COUNTY. WASHINGTON; EXCEPT THAT PORTION OF SAID PREMISES
CONVEYED TO THE STATE. OF WASHINGTON FOR ROAD PURPOSES BY DEEDS
RECORDED UNDER RECORDING NUMBERS 2783224 ANO 2839172.

TAX PARCEL 9457200072: THE WEST 47.17 FEET OF TRACT 7, WILSON'S GARDEN
TRACTS. ACCORDING TO THE PLAT THEREOF RECORDED IN VOLUME 22 OF
PLATS, PAGE 91, RECORDS OF KING COUNTY, WASHINGTON; EXCEPT THOSE
PORTIONS OF SAID TRACT 7 CONVEYED TO THE STATE OF WASHINGTON FOR
ROAD PURPOSES RECORDED UNDER RECORDING NUMBERS 2783219 ANO
2783222.

The City acquired the original two parcels comprising the Site from Victory Development LLC,
and from Leonard P. Giannola in 2008 (Ecology, 2010). Prior property use was mixed
commercial and retail.

Per MTCA, a “Site” is “any site or area where a hazardous substance...has been deposited,
stored, disposed of, or placed, or otherwise come to be located.” Site boundaries are established
through the RI process. Whereas the Site was originally defined as including a 0.79-acre property
(which no longer exists due to re-platting of parcels and construction of the new roadway) the
findings of this RI establish the Bothell Paint and Decorating Site suggest the boundaries as
shown on Figure 2B.

1.2. OBJECTIVES

The objective of the RI/FS report is to meet the requirements of the Washington State
Department of Ecology (Ecology) Model Toxics Control Act (MTCA) Cleanup Regulation
(Washington Administrative Code [WAC] 173-340) to characterize the Site and to evaluate any
proposed remedial actions to address the contamination.

The RI is designed to characterize Site conditions, including site physical characteristics, nature

and extent of contaminants of concern, media impacted, source areas, contaminant migration
pathways, rates, and directions, potential receptors, and develop a site conceptual model. This

Paint RI FS 8 10 17.docx 3 HWA GEOSCIENCES INC.
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was accomplished using existing data as well as conducting site-specific investigations. The RI
findings were then used to complete the FS (Section 8 below); i.e., to evaluate remedial
alternatives for the Site and recommend a cleanup action as described in WAC 173-340-360
through 173-340-390. The recommended cleanup alternatives are then detailed in Section 10.

The primary historical environmental concerns at the Site are associated with petroleum- and
metals-impacted soil at the Site related to historic releases at the Site. Previous investigations
(HWA, 2008 a,b,c,d; HWA, 2009, Parametrix 2009) did not detect other possible contaminants
at the site.

Specific objectives of the RI/FS include:

Identify potential sources of hazardous substances for all potentially contaminated media
and carry out sufficient investigation to characterize the distribution of hazardous
substances present at the site and any associated threat to human health and the
environment. Section 5.1 of this report contains a list of chemicals of concern (COCs)
and describes the process by which they were selected.

Investigate site geology, hydrogeology, and ground water flow/transport characteristics,
including the potential for preferential contaminant migration pathways (e.g., utility
trenches)

Develop a conceptual site model (exposure pathways and receptors)

Discuss preliminary cleanup standards and remedial action objectives

Identify and screen feasible remedial technologies

Assemble and screen remediation alternatives

Perform a detailed evaluation of the screened remediation alternatives

Propose and describe a preferred cleanup alternative

1.3. HisTORIC PROPERTY USE AND PREVIOUS SITE ASSESSMENTS

Details of historic property use and the several site assessments performed to date at the Site can
be found in HWA (20084, b, ¢, d), HWA (2009b), and Parametrix (2009). The following is a
summary of those assessments, some of which were carried out before the property became a
formal MTCA site.

Past owners of the former 0.79-acre property include the following:

Victory Development LLC- 2005 to 2009
Leonard P. Giannola — 1993 to 2009
City of Bothell — 2009 to present

Based on studies conducted prior to the Agreed Order, a former tenant conducted sandblasting
operations in the southern portion of the Site resulting in shallow soils containing metals and

Paint RI FS 8 10 17.docx 4 HWA GEOSCIENCES INC.
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petroleum hydrocarbons in concentrations exceeding MTCA cleanup levels. Locations of
sandblast grit form these operations are shown on Figure 3. Heavy metals in soil were from
surficial deposition of sandblast grit and paint residue. Shallow petroleum soil impacts were
from an air compressor blowdown pipe discharging to the ground surface in the south portion of
the Site (see Figure 3). One soil sample collected in the sandblast area contained cadmium
exceeding Washington State Dangerous Waste requirements (Chapter 173-303 WAC) (Ecology,
2010). Ground water samples collected in the sandblast area had lead and arsenic concentrations
exceeding MTCA cleanup levels (HWA, 2008c, d).

A 1,000-gallon underground storage tank (UST) was removed in the western area of the Site in
1988 (see Figure 3). A hole in the UST was observed at the time of removal. Petroleum liquid
(free product) was reported in the excavation on the surface of ground water. A soil sample
collected from the sidewall of the excavation during tank removal contained petroleum
hydrocarbons above MTCA cleanup levels (HWA, 2008a). Further environmental investigations
were conducted by HWA (2008c, d) and Parametrix (2009) at the property. During those
investigations, low concentrations of volatile organic compounds (VOCSs) not exceeding MTCA
cleanup levels were detected in ground water adjacent to the former leaking UST.

1.4. CURRENT AND PLANNED SITE USE

Past property use was mixed commercial and retail, including a floor covering and home fixtures
retailer, preserved fruit distributor, pottery distributor, welding shop, and espresso kiosk. The
Site now partly accommodates the new SR 522 roadway and related utilities and infrastructure,
while remaining portions not occupied by the roadway will be redeveloped as part of the City’s
overall Downtown Revitalization Plan.

Figure 2E shows zoning in the study area. Zoning of the Site is designated as:

North of SR522: General commercial - comprises more intensive retail and service uses,
typically requiring outdoor display and/or storage of merchandise; tends to generate noise
as a part of operations. Uses include but are not limited to auto, boat and recreational
vehicle sales lots, tire and muffler shops, equipment rental, and mini-warehouses and
vehicle storage.

South of SR522: Park and Public Open Space - pedestrian oriented retail is allowed and
the land is intended for uses including passive enjoyment of natural open space,
picnicking, pet-walking, etc.

Roadway and area southeast of roadway - SR-522 corridor zoning - business functions on
routes to and from the Downtown Core such as corridor configured lodging, workplace
and residential buildings.

No changes to the current zoning are anticipated.

Paint RI FS 8 10 17.docx 5 HWA GEOSCIENCES INC.
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2. ENVIRONMENTAL SETTING

2.1 PHYSICAL CONDITIONS / TOPOGRAPHY

The property and surrounding land is generally flat lying at an elevation of approximately 30 feet
above mean sea level and slopes gently to the south/southeast towards the Sammamish River. A
small retaining wall at the west-central portion of the site was removed, and the land filled and
graded to accommodate the new roadway after the interim action soil cleanup described herein.
The site and land to the east was preloaded and regraded to mitigate compressible peat soils prior
to construction of the roadway.

2.2 GEOLOGY

Site soils typically consist of silty sand fill over alluvial soil consisting of interbedded silt and
peat. Interbedded alluvial sand and silt occurs below the peat. Much of the fill material is likely
dredged spoils placed on the property from realignment of the Sammamish River in the 1960s
(HWA, 2008d). Peat or silt beds with high organic content up to 13 feet thick are present within
the alluvial soil, generally at depths greater than 7 feet below ground surface (bgs). These
compressible, organic-rich beds appear to underlie much of the Site. Boring logs for various
investigations are included in Appendix D.

2.3 HYDROGEOLOGY

Ground water generally occurs between approximately 2 and 9.5 feet bgs, with confined artesian
(flowing) conditions observed in the southwest portion of the site prior to regrading. Based on
water level surveys of the area, ground water flow is to the east-southeast toward the
Sammamish River located approximately 300 feet to the southeast A ground water contour map
showing flow directions is illustrated on Figure 4. Appendix E contains ground water gradient
maps prepared on various dates when more wells were present at the Site.

The measured ground water gradient, i, ranged from 0.035 to 0.06 feet per foot. The estimated
hydraulic conductivity, K, for the water-bearing zone ranged from 6.8 x 10 to 1.1 x 10 feet per
minute (0.98 to 1.58 feet per day) based on slug testing (Parametrix, 2009). Assuming an
effective porosity, ne, of 0.2 for the aquifer materials at the site, ground water flow velocities in
the water-bearing zone, based on the relationship

V = Ki/ ne are estimated to range from:

0.98 ft/d x 0.03536 / 0.2 = 0.17 feet/day = 63 feet/year to
1.58ft/d x 0.0576 /0.2 =0.45feet/day = 166 feet/year.

Paint RI FS 8 10 17.docx 6 HWA GEOSCIENCES INC.
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3. INTERIM ACTION SOIL CLEANUPS

The interim actions were performed in order to allow for the construction of the realigned SR522
roadway in newly remediated areas. The two interim actions for contaminated soil at the Site
included excavation and off-site disposal of all accessible impacted soils as documented in
various soil cleanup documents submitted to Ecology (refer to Section 1). The following
sections describe the soil cleanups, confirmation sampling results, and findings obtained as part
of the interim cleanups. Interim action cleanup reports are included in Appendices C and D.

2010 interim action — The City engaged a construction contractor, Hos Brothers Construction of
Woodinville, Washington, to perform the interim action soil cleanup in August through October
of 2010; HWA personnel monitored the cleanup activities and sampled soil to confirm successful
cleanup. Prior to site cleanup, the Contractor demolished all the building slabs and parking lots
and cleared and grubbed the Site in preparation for the soil cleanup and subsequent construction
of the SR 522 realignment.

2013 interim action — The City engaged a construction contractor, Guy Atkinson of Renton,
Washington, to perform the interim action soil cleanup during the 2013/2014 construction
season, as part of and during construction of the new SR 522 roadway. HWA personnel
monitored the cleanup activities and sampled soil to confirm successful cleanup.

3.1 PRE-CLEANUP CHARACTERIZATION

Prior to the large scale excavation activities at the Site in 2010 and 2013, HWA personnel
conducted test pit characterization (i.e., “pot holing”) to 1) delineate clean overburden soils at the
Site, 2) to assess the lateral and vertical extent of petroleum and metals impacted soils with
respect to previous investigations, and 3) to characterize excess soils excavated for utility and
roadway construction for disposal.

HWA’s initial test pit characterization activities included collecting samples of petroleum-
impacted soil for analysis of petroleum hydrocarbon fractionation and other target compounds in
order to calculate MTCA Method B risk-based soil cleanup levels for protection of human health
and potable ground water. The results of the of the Method B risk analysis are presented in
Appendix F and summarized in Table 1. Results of the pre-excavation test pits are included in
Table 2.

During the first phase of the interim action, twenty seven test pits were excavated in August
2010 using a rubber-tired backhoe operated by the Contractor. Fifteen additional test pits were
excavated and sampled from March through October 2013 during the second phase of interim
action. Figure 5 shows test pit locations. Test pits were excavated to a maximum depth of 8 feet
bgs. HWA personnel collected a total of thirty representative soil samples at various depths
within the test pits for chemical analysis. Additional samples were collected in some of the

Paint RI FS 8 10 17.docx 7 HWA GEOSCIENCES INC.



August 10, 2017
HWA Project No. 2007-098-2021

deeper test pits and were put on hold at the laboratory in the event that analysis of shallower test
pit soils indicated that analysis of deeper soil was not warranted.

The soil cleanup area was selected on the basis of the test pit and prior sampling results, i.e.,
areas where soil samples were found to exceed the cleanup levels were selected for excavation
and cleanup.

3.2 SolIL EXCAVATION

2010 interim action — HWA (2011) documents the 2010 interim action cleanup. Interim
Actions were conducted per Amendment No. 1 to the Agreed Order, dated June 9, 2010. The
Contractor excavated contaminated soil at the Site between September 9 and October 11, 2010.
HWA personnel directed the cleanup based upon prior sampling, as well as field screening
information such as soil color, odor, and photoionization detector readings. When the screening
information indicated clean soil, HWA collected confirmation samples for laboratory analyses to
document that the soils left in place met the Site cleanup levels. Where confirmation sample
results exceeded cleanup levels, the Contractor and HWA performed additional excavation and
sampling until the cleanup goals were achieved.

Soil excavation generally proceeded from south to north. Contaminated soil was excavated
generally down to the contact with a peat horizon underlying the site, which was found to meet
the cleanup levels. The approximate limits of soil excavation are shown on Figure 5. The final
excavation was approximately 150 by 180 feet in its maximum width and length. The depth of
the excavation ranged from approximately 4 to 11 feet bgs.

Along the northern property boundary, contaminated soil was left in place adjacent to SR 522 to
protect the structural integrity of the active roadway and associated sidewalk and underground
utilities. Soils excavated in the northern portion of the Site contained sections of cut logs, broken
concrete, and small quantities of metal and glass debris from about 2 to 10 feet bgs and lying
immediately above the peat horizon. The Contractor segregated and stockpiled the broken
concrete for recycling (after HWA testing confirmed it was not contaminated) and transported
the other debris with contaminated soil to the CEMEX USA (formerly Rinker) facility in Everett,
Washington for thermal desorption treatment followed by permitted landfill disposal.
Contaminated soils that could not be treated by thermal desorption were transported to alternate
licensed disposal facilities. A total of 7,083.05 tons of soil were excavated and transported to the
CEMEX facility.

A total of 56.22 tons of metals-impacted soil presumed to be sandblast grit was disposed of at the
Allied Waste Services / Regional Disposal Company RCRA Subtitle D landfill in Klickitat
County, Washington. These soils were located in the vicinity of one sample found to contain
cadmium exceeding Washington State Dangerous Waste requirements, and were visually
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segregated and stockpiled for testing. The additional testing determined the soil did not classify
as Dangerous Waste (Table 2).

2013 interim action — HWA (2014) documents the 2013 interim action. Interim Actions were
conducted per Amendment No. 1 to the Agreed Order, dated June 9, 2010. That cleanup was
conducted in three stages to align with the contractor’s work sequencing:

UST area in the western portion of the Site
NE 180" street, immediately adjacent to and south of the former property
Vacated SR 522 roadway immediately adjacent to the former northern property boundary

UST area — in March 2013, the area around a former UST was over-excavated to remove all
contaminated soils (see Figure 5). Three confirmation samples collected at the bottom and
sidewalls of the excavation all met the Site cleanup levels. Approximately 22 tons of excavated
petroleum-affected soils from this area were disposed of off-site at CEMEX in March 2013.

NE 180t Street area — On March 29, 2013, the contractor encountered suspected petroleum
contaminated soils during the excavation of a deep (18 feet) utility trench, for installation of a
72-inch diameter storm drain pipe, in an area under the former NE 180" Street right-of-way, and
now located under the SR 522 roadway.

HWA collected three confirmation soil samples during trench excavation to document the
limited soil remediation. One soil sample was collected from the south sidewall of the trench
(approximately 14 feet bgs) one at the excavation base (approximately 18 feet bgs) and one at the
north sidewall (approximately 14 feet bgs) (see Figure 5). The north sidewall sample was
collected in an area of suspected impacted soils. A sample of excavated, stockpiled soils was
also collected.

Confirmation samples collected from the south sidewall (180th-3-14) and base of the excavation
(180th-1-18) did not contain detectable concentrations of petroleum hydrocarbons. The sample
collected from north sidewall (sample 180th-2-14) contained gasoline and oil-range petroleum
hydrocarbons exceeding MTCA Method A cleanup levels (Table 2). Soils associated with this
sample were left in place due to the disproportionate cost of attempting to excavate under the
network of multiple active utilities. However, this sample location is now located under the new
SR 522 roadway, and therefore, the impacted soils that were left in place are capped by the
roadway pavement.

The marked increase in petroleum hydrocarbon concentration over such a small area, as well as
the absence of petroleum impacts in nearby former sampling locations, suggests a very localized
impact and small quantity of impacted soils, estimated at 10 cubic yards. Similarly, petroleum
hydrocarbons in ground water at monitoring well BC-11, located 40 feet directly downgradient
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of sample 180th-2-14, are at concentrations less than MTCA cleanup levels (Table 3) suggesting
limited impacts to ground water from the residual soil contamination at location 180th-2-14.

Approximately 150 tons of excavated petroleum-affected soils from this area were disposed of
off-site at CEMEX’s thermal treatment facility in March 2013.

Vacated SR 522 roadway — In March 2013, the area under the recently vacated SR 522
roadway was made accessible for cleanup of soil left in place in 2010 (see Figure 5). Ten
confirmation samples collected at the bottom and sidewalls of the excavation all met the Site
cleanup levels. Approximately 189 tons of excavated petroleum-affected soils from this area
were disposed of off-site at the CEMEX facility.

3.3 CONFIRMATION SAMPLING

Table 2 summarizes the excavation sidewall and bottom confirmation samples. Figure 5 depicts
confirmation sample locations. Sixteen pre-excavation test pit samples collected at the extents of
the excavation, and in some cases beyond, are included in Table 2 as confirmation samples
because the soils represented by those samples did not contain chemicals of potential concern at
concentrations exceeding site cleanup levels. Other than one sample (sample 180th 2-14 listed in
Table 2) beneath an active sewer pipe in the former NE 180" Street, (now the new SR 522
roadway), the interim action cleanup achieved the site cleanup levels. Sample 180th 2-14 had
gasoline- and oil-range petroleum hydrocarbon concentrations exceeding site cleanup criteria.

One confirmation sample (out of 40) collected in the northwestern portion of the Site (sample P-
PEX-19 in an area now under realigned SR 522) had an arsenic concentration of 21 mg/kg and
its duplicate sample had an arsenic concentration of 25 mg/kg; both concentrations slightly
exceeded the MTCA Method A cleanup level of 20 mg/kg. Per the MTCA, Site-wide compliance
with the MTCA cleanup level is established based on the 95 percent upper confidence limit (UCL)
of the mean of all confirmation soil sample concentrations. In addition, the following criteria must
also be met:

Data must be normally or log-normally distributed
No single value can be greater than twice the cleanup level
No more than 10 percent of samples can exceed the cleanup level

Per the Statistical Guidance for Ecology Site Managers (Ecology, 1992), and based on
Ecology’s recommendations for calculating compliance statistics, the above listed criteria were
met. Ecology’s Policy and Technical Support Unit, using recommended procedures for
establishing compliance using statistical method for censored values, recommended the
following options for calculating the 95% UCL.:
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Using the maximum value of 25 mg/kg in the dataset be used in place of the upper 95%
confidence limit.
Using a calculated mean arsenic concentration of 13.6 mg/kg (at a 95 percent UCL) by
substituting the corresponding PQL for censored values
Substituting the censored values using Kaplan-Meier (KM) Statistics using Normal
Critical Values and other Nonparametric UCLs for a 95% KM (Percentile Bootstrap)
UCL of 12.1 mg/kg [As] as described in the Sediment Cleanup Users Manual 11
(Ecology, 2015)
The Ecology recommendations and statistical analysis is presented in Appendix G. Based on the
above options, the arsenic in soil is in compliance.

3.4 GROUND WATER MANAGEMENT

2010 interim action — Minor ground water seepage was present at approximately 8 to 10 feet
below original grade at the Site. Ground water flow into the excavation was managed by creating
sumps and ponding the water behind soil berms. Accumulated water was removed with a
gasoline powered ‘trash’ pump for temporary storage and settling in an on-site 20,000 gallon
storage tank. This dewatering effluent was stored, tested, and discharged by the Contractor
under a King County Industrial Waste Division temporary dewatering discharge permit to
sanitary sewer, for treatment at King County’s wastewater treatment plant.

2013 interim action — No ground water was encountered during the 2013 interim action.

3.5 ORCPLACEMENT

2010 interim action — To facilitate bioremediation following soil removal, the Contractor
applied 750 pounds of Oxygen Release Compound® (ORC) along excavation sidewalls where
petroleum contaminated soil was left in place. The ORC was prepared by mixing the powdered
compound with water in an excavator bucket to form a slurry. The Contractor applied ORC
along the northern northwest sidewall along SR 522 at the elevation of ground water seeps
(Photo 7). HWA estimates that the ORC slowly released dissolved oxygen to ground water
following the cleanup thus encouraging destruction of residual hydrocarbons in soil and ground
water by naturally-occurring aerobic bacteria in the soil; which, in addition to the polyethylene
sheeting barrier reduced the possibility of re-contamination of clean fill south of the impacted
soils.

The polyethylene sheeting was placed on this excavation sidewall prior to backfilling to 1)

reduce the possibility of re-contamination of clean fill south of the impacted soils, and 2) provide
a marker for the planned second phase of soil cleanup in 2011.
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2013 interim action —The 2013 excavation located and removed the polyethylene sheeting
placed in 2010, and proceeded northwards until cleanup levels were met, therefore no ORC was
used.

3.6 WELL DECOMMISSIONING

Prior to the 2010 cleanup, Slead Construction Inc., a Washington State licensed well drilling
contractor under subcontract to the Contractor, decommissioned ground water monitoring well
BPMW-3 in accordance with WAC 173-160-381. This well was decommissioned because of its
location within the cleanup excavation.

The riser pipes of monitoring wells MW-1 and BC-10, both located just outside the footprint of
the new roadway, were extended to accommodate the higher grade of the Site after placement of
the soil preload. After removing the well monuments, the riser pipes were extended by attaching
a length of bell-ended 2-inch schedule 40 PVC pipe to the top of the existing well riser pipes.
The pipes were joined using stainless steel pop rivets.

Wells BPMW-2 and BPMW-5 were decommissioned in 2014 during the Horse Creek
realignment project, as they interfered with the new drainage improvements. Horse Creek is an
urban drainage system located around 300 feet east of the Site, which was largely re-routed in
2016 to a new drainage system (consisting of pipes and open channel segments) located partly on
the Site. The new channel is lined with impermeable membranes in areas of known
contamination such that no interaction of ground water and surface water will occur. Figure 2A
shows the former and new locations of the Horse Creek Channel.

3.7 SITE RESTORATION

The 2010 and 2013 Site restorations are documented in HWA (2011) and HWA (2014)
respectively.

2010 interim action — After excavation of contaminated soil and receipt of confirmation sample
analytical results, the Contractor backfilled and compacted the excavation with clean imported
structural fill soils meeting the requirements of Select Borrow, per WSDOT Standard
Specification 2-03.3(14)K. The imported select borrow was obtained from CEMEX, who mined
the sandy soils from a quarry in Granite Falls, Washington (i.e., native quarry materials not
excavated or reused from another developed property).

The select borrow and native soils were compacted to Method B of WSDOT Standard
Specification 2-03.3(14)C, i.e., 90 percent of maximum dry density as determined using test
method ASTM D 1557 (Modified Proctor) below two feet bgs, and 95 percent of maximum dry
density for the upper two feet.
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The backfilling occurred in stages as portions of the Site were confirmed to have been cleaned
up. The excavation was generally backfilled from the south to north as contaminated soil was
removed from the Site.

The Contractor placed additional clean imported soils to approximately 15 feet above original
grade to preload the site prior to constructing the SR 522 realignment. The purpose of the
preload was to consolidate compressible peat soils prior to construction of the roadway.

2013 interim action — The 2013 excavation was also backfilled with clean imported structural

fill soils meeting the requirements of Select Borrow, per WSDOT Standard Specification 2-
03.3(14)K.
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4. REMEDIAL INVESTIGATION

As discussed in Section 3, soil RI activity consisted of sampling inside and outside of the
excavation areas at the many locations shown on Figure 5 before and during the interim action
cleanups. Soil sampling results are listed in Table 2. Copies of laboratory reports are presented
in the interim action cleanup reports (HWA, 2011) (see Appendix H [on CD]) and (HWA,
2014a) (see Appendix | [on CD]). Copies of laboratory reports for soil samples collected
subsequent to interim actions are included in Appendix J. The limits of excavation during the
interim action cleanups illustrate the extent of soil contamination prior to the cleanups (see
Figure 5).

For ground water, RI activities consisted of quarterly ground water monitoring of the approved
well monitoring network performed between February 2013 and March 2015 following
Ecology’s approval of the final RI/FS Work Plan and Addendum #1 (Ecology letter dated
February 15, 2013, and in accordance with the Ecology-approved project work plans (HWA
2010a, b). A copy of the final RI/FS work plan and Addendum #1 are included in Appendix K.
Due to accessibility issues, Ecology approved a phased approach to conduct limited RI’s whose
results are now incorporated in this RI/FS report.

One year (four quarters) of ground water monitoring at the Site was performed between May
2014 and March 2015, with letter reports documenting the test results submitted to Ecology on a
quarterly basis (HWA, 2014b; HWA, 2014c; 2015a; HWA, 2015b). Ground water at the Site has
been investigated since 2008 at which time the former sand blasting operation was targeted for
environmental assessment. For evaluation purposes, both historical and current ground water
data were compared to MTCA Method A Cleanup Levels for Ground Water (WAC 173-340-900
Table 720-1). Historical ground water analytical data were compiled by Parametrix (2009) and
are presented in Appendix E. Post-soil-cleanup ground water analytical data collected by HWA
are presented in Table 3. Monitoring well locations are shown on Figure 2B. Monitoring well
logs are presented in Appendix D. Appendix J contains copies of laboratory reports for soil
samples collected subsequent to interim actions. A data quality assessment for the laboratory
reports is included in Appendix L.

4.1 PETROLEUM HYDROCARBONS (INCLUDING BTEX)

All ground water samples collected during the RI were analyzed for petroleum hydrocarbons.
Prior to the two soil cleanup efforts, petroleum hydrocarbons were detected in well BC-10 in the
motor oil range and push-probe exploration GB-2 in the gasoline range. The BC-10
concentration was above the cleanup level and the GB-2 concentration was less than the cleanup
level. BTEX (benzene, toluene, ethylbenzene, and xylenes) was also detected in GB-1, GB-2,
VB-2, VB-4, VB-5, and VB-6. All were detected at less than the cleanup levels. One constituent
(gasoline) was detected below the cleanup level in a single well (BPMW-2) (Parametrix, 2009).
Pre-cleanup ground water analytical data are presented in Appendix E. Well locations where
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ground water monitoring was performed are illustrated on Figure 2B. Wells where TPH
concentrations exceeded MTCA Method A cleanup levels are also illustrated on Figure 2C.

Following the two soil cleanups at the Site, diesel- and oil-range petroleum hydrocarbons were
detected above cleanup levels sporadically in wells BC-10 and BPMW-6 (Table 3).

In the following correspondence, Ecology provided comments that have been addressed in
Section 3, Interim Action Soil Cleanups and Section 5, Nature and Extent of Contamination:

Ecology’s letter dated June 28, 2011 — Summary of Cleanup Status for Bothell Paint &
Decorating site (Agreed order No. 6296) (Appendix B);

Ecology letter, July 30, 2012 — Agreed Order Amendments for Bothell Paint &
Decorating, Former Hertz, and Landing sites (Appendix C); and,

Ecology letter, February 15, 2013 — September 14, 2012 response by City of Bothell on
concerns with remedial investigation/feasibility study, and interim actions on Bothell
Paint & Decorating, Bothell Former Hertz, and Bothell Landing sites, Appendix K)

4.2 METALS

Historical data (see Appendix E) showed MTCA exceedances of total arsenic in the ground
water at VB-11, BC-10, and BC-12, and dissolved arsenic in the ground water at VB-3 and VB-
11. Ground water monitoring following the two soil cleanups indicates arsenic concentrations
exceeding the Site cleanup level in wells BC-10, BC-11, BPMW-1, and BPMW-6 (Table 3).
Figure 2D shows arsenic in ground water at the site and surrounding areas.

The cause for the elevated arsenic concentrations in Site ground water remains uncertain. It may
be induced by site contamination or naturally occurring. Elevated arsenic concentrations in
alluvial aquifers of Snohomish and King Counties have been well documented as a regional issue
(HWA, 2007b). In particular, elevated arsenic concentrations (up to 169 pg/L) attributed to peat
deposits were measured in 20 out of 21 ground water monitoring wells installed by King County
in the Sammamish River Valley, the same drainage and geologic environment as the Site. Where
this site is situated, Ecology (2015) determined a natural background of 6.6 pg/L for the Puget
Sound Lowlands. Ecology has concluded that the highest beneficial use for ground water is
drinking water. Therefore, the relevant cleanup level for this site is 10 pg/L, which is the EPA’s
current maximum Contaminant Level (MCL) for arsenic in drinking water.

The elevated concentrations in ground water may also be due to reducing conditions created by
prior releases (e.g., petroleum hydrocarbons) or from arsenic-contaminated grit from prior
sandblasting activities at the site. There are no strong correlations or consistency between arsenic
concentrations and dissolved TPH contamination or the presence of peat deposits. Given this
uncertainty, Ecology has determined that the highest beneficial use of ground water is for
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drinking water purposes. The EPA MCL for arsenic in drinking water is 10 pg/L and is the
applicable cleanup standard chosen for the site. Thus, arsenic remains as a COC at this site
based on site data.

One ground water sample collected from well BPMW:-6 had a dissolved lead concentration
exceeding Site cleanup levels (Table 3); however, this sample had quality control issues and may
be biased high (see Section 4.3). Samples from the other three rounds of monitoring were below
cleanup levels.

4.3 DATA QUALITY ASSESSMENT

Appendix J contains copies of laboratory reports for soil samples collected subsequent to interim
actions. A data quality assessment for the laboratory reports is included in Appendix L. One
significant data quality issue was identified for ground water sample BPMW-6 collected on
December 19, 2014: the dissolved metals field filtered sample for the EPA 200.8 analysis was
received containing solid material. The sample was digested according to the laboratory's
standard operating procedure. HWA thinks that this QC issue may have resulted in elevated
arsenic and lead concentrations in this sample compared to other ground water samples collected
from this well. In particular, the dissolved lead concentration (27 micrograms per liter (ug/L))
was much higher than the concentrations reported for other samples collected from well BPMW-
6 and also exceeded the MTCA ground water cleanup level of 15 ug/L for lead. This quality
control issue appears to have compromised the analytical accuracy of the dissolved lead data for
the ground water sample collected from well BPMW-6 on December 19, 2014 and the result
should be qualified as being biased high.

All reported data should be considered valid as qualified and acceptable for further use.
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5. NATURE AND EXTENT OF CONTAMINATION
5.1 CHEMICALS OF CONCERN

5.1.1 Soil COCs

Based on the studies before the interim cleanups, chemicals of potential concern (COPCs) in Site
soil were:

Total petroleum hydrocarbons (gasoline-, diesel-, and motor oil-range)
Metals (arsenic, cadmium, lead, barium, chromium silver, mercury)
Aromatic hydrocarbons (benzene)

HVOCs

Carcinogenic polycyclic aromatic hydrocarbons (CPAHS)

cPAHSs and benzene were detected exceeding cleanup levels during initial RI activities in 2009,
at depths of 0 to 2 feet, in sample BP-26. Two samples (P-TP-24 and P-TP-27) were collected in
2012 a few feet away from BP-26 on the east and west sides, respectively, at the same depth. No
cPAHSs or benzene were detected above laboratory reporting limits, indicating that the original
detection in BP-26 was likely surficial and localized (e.g., drips from a vehicle).

cPAHSs, cadmium, lead, and mercury were detected in soils excavated during the interim actions,
but no confirmation samples contained any of these compounds exceeding Site cleanup levels.

Because barium, chromium silver, mercury, HVOCs, and cPAHs were never detected in Site soil
at concentrations exceeding MTCA Method A or B cleanup levels or natural background
concentrations during the two interim action cleanups, they were dropped as COPCs during
subsequent RI activity. Hexavalent chromium was not detected above laboratory reporting limits
(Parametrix, 2010a) and was also dropped as a COC.

Following both interim soil cleanups, only one sample remained on Site with cleanup level
exceedances: sample 180th 2-14 shown on Figure 5 and having gasoline and oil-range petroleum
hydrocarbon concentration exceeding Site cleanup levels. Sample 180th 2-14 was located under
realigned SR 522 and beneath an active sewer pipe. Following the cleanups, no soil
contamination remains on either Paint City Parcel or Paint Lot B (see Figures 2A and 2B for the
lot locations).

Based on the above evaluation, the chemicals of concern (COCs) for soil at the Site following
the two interim action cleanups are:

Total petroleum hydrocarbons (gasoline- and motor oil-range)
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5.1.2 Ground Water COCs
COPCs for ground water in the RI area before the interim cleanups were:

Total petroleum hydrocarbons (gasoline-, diesel- and motor oil-range)
BTEX

Arsenic

Lead

One ground water sample collected from well BPMW-6 had a lead concentration exceeding Site
cleanup criteria (Table 3). Samples from the other three rounds of monitoring were below
cleanup levels. The one ground water sample having an elevated lead concentration is thought to
be a quality control issue, therefore lead is not considered to be a COC at the Site (see Section
4.3 above).

Ground water monitoring data following the soil cleanups (see Table 3) indicate the following
COCs remain on Site:

Diesel- and oil-range petroleum hydrocarbons
Arsenic

5.2 EXTENT OF CONTAMINATION

The extent of soil contamination was defined prior to and during the interim action cleanups (see
Figure 5). In the following correspondence, Ecology provided comments that have been
addressed in Section 3, Interim Action Soil Cleanups and Section 3, Interim Action Soil
Cleanups and herein.:

Ecology’s letter dated June 28, 2011 — Summary of Cleanup Status for Bothell Paint &
Decorating site (Agreed order No. 6296) (see Appendix B);

Ecology letter, July 30, 2012 — Agreed Order Amendments for Bothell Paint &
Decorating, Former Hertz, and Landing sites (see Appendix C); and,

Ecology letter, February 15, 2013 — September 14, 2012 response by City of Bothell on
concerns with remedial investigation/feasibility study, and interim actions on Bothell
Paint & Decorating, Bothell Former Hertz, and Bothell Landing sites (see Appendix K)

After the soil cleanups, petroleum contaminated soil remains in one area of the Site, under the
active roadway (realigned SR 522) at sample location 180th-2-14 (see Figure 5).

After the soil cleanups arsenic was detected at concentrations greater than the Site cleanup level
of 10 pg/L in wells BC-10, BC-11, BPMW-1 and BPMW-6 (Table 3). Elevated arsenic
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concentrations are higher than the Site cleanup level of 10 pg/L (Ecology, 2015), and thus
arsenic remains as a COC in ground water at the Site at monitoring wells BPMW-6, BPMW-1,
and BC-11. BC-10 will be monitored for a limited duration in order to confirm compliance.

Following the two soil cleanups at the Site, diesel- and oil-range petroleum hydrocarbons have
been detected above cleanup levels in wells BC-10 and BPMW-6 (Table 3). Ground water from
BC-10 has been below cleanup levels and mostly non-detect for petroleum hydrocarbons for the
last four quarterly monitoring events. Ground water from BPMW-6 exceeded cleanup levels
during three of the last four rounds. These residual impacts are likely to attenuate naturally over
time.
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6. CLEANUP OBJECTIVES AND PRELIMINARY CLEANUP STANDARDS

6.1 CONCEPTUAL SITE MODEL

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 are shown on Figure 6.

6.2 PRIMARY SOURCES OF CONTAMINATION AND PRIMARY RELEASE MECHANISMS

The primary contaminant sources are the former sand blasting facility (metals), including the
compressor blowdown pipe (petroleum) and residual contamination from a leaking underground
storage tank (LUST) removal (petroleum). The primary contaminants associated with the sand
blasting business include metals (cadmium, lead, chromium) and petroleum hydrocarbons
(Parametrix, 2009).

Dust is the primary potential release mechanism for contaminants associated with metals in the
surface soil. Although surficially deposited arsenic was found in shallow soils at the Site, the
source of arsenic in ground water at the Site is may be a naturally occurring background
condition, based on arsenic detected in similar geologic conditions at other nearby MTCA sites
and in other non-contaminated areas throughout the Sammamish Valley, or due to effects from
petroleum hydrocarbon contamination in ground water.

6.3 SECONDARY SOURCES AND RELEASE MECHANISMS

When a released contaminant is retained in an environmental medium, such as soil, the medium
functions as a secondary source for further chemical release. Secondary release mechanisms for
contaminants potentially present at the Site include the following:

Leaching from soil to ground water
Volatilization from soil and ground water to air
Downgradient discharge from ground water to surface water

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. Contaminant discharge from ground water to surface water is controlled by the
ground water flow path and the concentrations present in ground water at the point where it
discharges into surface water (Parametrix, 2009).
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Actual secondary sources and release mechanisms, based on the RI data are limited to leaching
from soil to ground water of TPH and possibly arsenic, as no air or surface water impacts were
identified.

Elevated arsenic in ground water is likely the result of enhanced solubility of the soil-bound
arsenic in ground water where reducing conditions are present, Reducing conditions may be
caused by naturally-occurring organics in the soil, or petroleum contamination. Arsenic in
ground water may also be from leaching from imported fill soils, although no spatial correlation
between arsenic in soil and in ground water is apparent, rather, arsenic concentrations appear to
increase with proximity to the river and thickness of alluvial deposits.

6.4 PATHWAYS AND POTENTIAL RECEPTORS

An exposure pathway is a mechanism by which receptors are assumed to contact COCs. The
U.S. Environmental Protection Agency (EPA) (1989) describes a complete exposure pathway in
terms of four components:

1. A source and mechanism of chemical release (e.g., a release of COCs to the subsurface)

2. A rretention or transport medium (e.g., ground water)

3. A receptor at a point of potential exposure to a contaminated medium (e.g., commercial
worker in an on-site building located above the ground water plume)

4. An exposure route at the exposure point (e.g., inhalation of vapors)

If any of these four components is not present, then a potential exposure pathway is considered
incomplete and is not evaluated further in a risk assessment. If all four components are present, a
pathway is considered complete.

Potential exposure routes for human and ecological receptors include the following:

Dermal/Direct Contact — Exposure to chemicals in soil may occur through direct contact with
soil. Direct contact is a potential exposure route for current and future on-site workers or visitors.
Burrowing or ground-dwelling mammals and invertebrates may be exposed directly to the soil
contaminants.

Inhalation — 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 may also be
transported as vapors by air. Terrestrial biota could also be exposed to chemicals volatilizing to
outdoor air, but if this exposure actually occurs the duration of exposure would be expected to be
relatively short. Burrowing animals may be exposed to volatile air contaminants in underground
stagnant air while spending time within the burrow.
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Ingestion — Ingestion of chemicals in Site soil is a primary exposure route for human and
ecological receptors. Uptake by plants is also a potential exposure route.

Potentially complete exposure pathways after completion of the Interim Actions are::
Soil - TPH:

Current/future construction/utility worker
Incidental soil ingestion and dermal contact

Remaining soil impacts are located under an active roadway, therefore the only potential
receptors are future construction workers.

Ground water — TPH and Arsenic:

Current/future construction/utility worker:

Direct ingestion of contaminated ground water
Ecological receptors

Dermal contact with ground water in a burrow

Remaining ground water impacts are TPH and arsenic in ground water, which is generally
greater than 6 feet below grade in the areas impacted, therefore park visitors or others are
unlikely to be exposed to any ground water, as there are no drinking water wells and it is not
planned or legal to install any in the impacted area. The only potential human receptors would
be future construction workers involved in excavation below ground water level or dewatering
work.

Vapor - TPH:

Current/future construction/utility worker:

Inhalation of vapors from the subsurface (ground water and soil) in outdoor air
Ecological receptors

Inhalation of vapors from the subsurface (ground water and soil) in a burrow

Remaining vapor impacts are located under an active roadway, therefore the only potential
human receptors would be future construction workers involved in excavation or dewatering
work. Arsenic in ground water does not pose a vapor risk, therefore there are no vapor-related
risks in park-zoned areas.
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6.5 FATE AND TRANSPORT

Petroleum - The primary contaminant transport mechanisms are advection and dispersion
caused by seepage of ground water through the Site’s shallow aquifer. Petroleum constituents
desorb from contaminated soil particles into ground water and are transported in the
downgradient direction where they may resorb to clean soil particles or continue to travel with
flow. Site analytical data indicate that petroleum constituents are transported only a short
distance at concentrations of concern and are not reaching Horse Creek or the Sammamish River.
BPMW-2, located directly downgradient of BPMW-6, the only remaining well with petroleum
impacts, had no detected petroleum hydrocarbons in ground water. However, it should be noted
that the last sample taken in BPMW-2 was in September 2014, whereas the petroleum detections
in BPMW-6 were observed later in December 2014 and March 2015 with no subsequent
sampling of BPMW-2. Dissolved petroleum constituents are typically subject to biodegradation
by naturally occurring aerobic soil bacteria.

Arsenic - Arsenic in ground water is likely derived from native alluvial sediments, or imported
fill soils, although no spatial correlation between arsenic in soil and in ground water is apparent,
rather, arsenic concentrations appear to increase with proximity to the river and thickness of
alluvial deposits. Elevated arsenic in ground water is likely the result of enhanced solubility of
the soil-bound arsenic in ground water where reducing conditions are present, Reducing
conditions may be caused by naturally-occurring organics in the soil, or petroleum
contamination.

6.6 APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

Cleanup actions under MTCA (WAC 173-340-710) require the identification of all applicable or
relevant and appropriate requirements (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 ARARs for the Site include three types:
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Chemical-specific
Location-specific
Action-specific

Chemical-specific ARARs are typically health- or risk-based values that when applied to site-
specific conditions represent cleanup standards. Location-specific ARARs are related to the
geographical position and/or physical condition of the site and may affect the type of remedial
action selected. Action-specific ARARSs 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 4.

6.7 ASSESSMENT OF RISK

Exposure to contaminants could occur via the potentially complete exposure pathways described
in Section 6.4 above. Based on the nature of the Site and the extent of contamination, current
risks appear limited.

Remaining soil impacts are located under an active roadway, therefore the only potential
receptors are future construction workers. These risks will be managed via health and safety
planning, procedures, and monitoring, as typically carried out on construction projects and
required under OSHA and WISHA regulations.

Remaining ground water impacts are TPH and arsenic in ground water, which is generally
greater than 6 feet below grade in the areas impacted, therefore park visitors or others are
unlikely to be exposed to any ground water, as there are no drinking water wells and it is not
planned or legal to install any in the impacted area. The only potential human receptors would
be future construction workers involved in excavation or dewatering work. These risks will be
managed as described above for soil impacts.

Remaining vapor impacts are located under an active roadway. therefore the only potential
human receptors would be future construction workers involved in excavation or dewatering
work. These risks will be managed as described above for soil impacts. Arsenic in ground water
does not pose a vapor risk, therefore there are no vapor-related risks in park-zoned areas.
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6.8 PRELIMINARY CLEANUP STANDARDS

Cleanup standards consist of appropriate cleanup levels applied at a defined point of compliance
that meet applicable state and federal laws (WAC 173-340-700). Proposed cleanup levels are
described below and listed in Table 2.

6.8.1 Soll
Soil remediation levels proposed in the Interim Action Work Plan (Parametrix, 2010b) include:

MTCA Method A Soil Cleanup Levels for Unrestricted Land Use (WAC 173-340, Table
740-1).

MTCA Method B TPH Soil Cleanup Levels for direct contact and protection of ground
water

An evaluation of Method B risk-based petroleum contaminated soil cleanup levels for the Site
was specified in Section 3.1.1.1 of the Compliance Monitoring Quality Assurance Project Plan
(CMQAPP) appendix of the Interim Action Work Plan (Parametrix, 2010b). The CMQAPP
called for characterization of petroleum-impacted soil via analysis of petroleum hydrocarbon
fractionation and other target compounds in order to evaluate whether the standard MTCA
Method A soil cleanup levels were appropriate for the Site compared to MTCA Method B risk-
based soil petroleum hydrocarbon cleanup levels. The results of the petroleum hydrocarbon
fractionation analyses (NWVPH/NWEPH analysis) were input into Ecology’s MTCATPH11.1
spreadsheet model to determine petroleum hydrocarbon soil cleanup levels protective of human
health via direct contact and via leaching to a source of potable ground water. HWA'’s evaluation
of MTCA Method B risk-based cleanup levels for petroleum-impacted soil at the site is
presented in Appendix F of this report. Table 1 summarizes the results of the analysis. The
calculated Method B cleanup levels for petroleum hydrocarbons at the Site range between 581
and 39,709 milligrams per kilogram (mg/kg) depending on the mixture of hydrocarbon fractions
and specific compounds. The Method B TPH cleanup level of 581 mg/kg is a calculated value
for protection of potable ground water from contamination by carcinogenic polycyclic aromatic
hydrocarbons (cPAHS) based upon Ecology’s three-phase partitioning model (Equation 747-1 in
WAC 173-340-747). The MTCA Method A cleanup level for gasoline-range petroleum
hydrocarbons without detectible benzene in soil such as at the Site is 100 mg/kg. The calculated
Method B cleanup levels for diesel- and oil-range petroleum hydrocarbons at the Site range
between 999 and 1,505 mg/kg depending on the mixture of hydrocarbon fractions and specific
compounds.
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The resulting soil remediation levels used (i.e., the more stringent of Method A or B) meet all the
requirements of WAC 173-340-720 through 173-340-760 and should be considered the Site
cleanup levels. Soil cleanup levels are summarized below:

Compound Cleanup level (ma/kq)
TPH Diesel 999 B

TPH Qil 999 B
Gasoline 100/30 A*
Benzene 0.03A
Xylenes 9A
Arsenic 20 A
Barium 16,000 B

Cadmium 2A
Chromium 2000 A

Lead 250 A
Mercury 2A

Selenium 400 B
Silver 400 B

Naphthalenes 5 A**
cPAH/TEC 0.100 A

A — MTCA Method A soil cleanup level

B - MTCA Method B soil cleanup level

TEC - Toxicity equivalent concentration

* Gasoline mixtures without benzene and the total of ethyl benzene, toluene and xylene are
less than 1% of the gasoline mixture = 100 mg/kg

All other gasoline mixtures = 30 mg/kg

** Naphthalenes. Cleanup level based on protection of ground water for drinking water use,
using the procedures described in WAC 173-340-747(4). This is a total value for naphthalene,
1-methyl naphthalene and 2-methyl naphthalene.

6.8.2 Ground Water

Appropriate levels of cleanup for ground water are determined by the highest beneficial use of
that ground water. Shallow ground water present at the Site is not currently used for drinking
water, and no water wells are located downgradient of the Site. The appropriate ground water
cleanup levels for the Site are MTCA Method A for ground water for almost all the contaminants
listed in Table 3; however, for ground water arsenic, a cleanup level of 10.0 pug/L will be used
based on the drinking water standard. Ground water cleanup levels are summarized below:
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Compound Cleanup level (pg/L)
TPH Gas 800
TPH Diesel 500
TPH Qil 500
Benzene 5
Toluene 1000
Ethylbenzene 700
Xylenes 1000
Arsenic 10
Cadmium 5
Chromium 50
Lead 15

6.8.3 Terrestrial Ecological Evaluation

Petroleum - With respect to petroleum, impacts, the Site qualifies for an exclusion from a
terrestrial ecological evaluation, because remaining contaminated soil is greater than six feet
deep (Table 2), and institutional controls (i.e., environmental covenant) preventing excavation in
that area will be proposed. In addition, a barrier (the active roadway) will be present to prevent
exposure.

Arsenic — With respect to Arsenic, the Site does not qualify for an exclusion from a terrestrial
ecological evaluation . It also does not meet any of the criteria for a site specific terrestrial
ecological evaluation:

 Site on/adjacent managed/maintained native/seminative vegetation

» Used by Federal or Washington sensitive, threatened, or endangered species (Washington

Department of Fish & Wildlife provides maps of these)

» >10 acres native vegetation within 500 feet of contamination

» Other Ecology determination

The site therefore meets the requirements for a Simplified terrestrial ecological evaluation.
Arsenic soil cleanup levels protective of terrestrial ecological receptors for sites qualifying for a
Simplified terrestrial ecological evaluation (Arsenic 111 = 20 mg/kg, Arsenic V =95 mg/kg, per
MTCA Table 749-2) were not exceeded at the site, therefore the site is protective with respect to
terrestrial ecological receptors.

6.8.4 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.
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6.8.4.1 Soil
The standard soil point of compliance under MTCA (WAC 173-340-740 (6)(b-(d))) 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

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

The cleanup alternatives are evaluated based on standard soil point of compliance for removal
and treatment alternatives (WAC 173-340-740(6)(a)-(e), and for containment remedies (WAC
173-340-740(6)(f)).

6.8.4.2 Ground Water
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.

For this Site, the standard ground water point of compliance is proposed for petroleum
hydrocarbon and arsenic impacts, i.e., ground water throughout the Site.
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6.9 VAPOR INTRUSION

Per the MTCA, RIs must include evaluation of vapor intrusion (V1) 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 (Ecology, 2009) 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 | and 11 assessments, if warranted. Initial screening steps in the preliminary assessment
include the following:

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

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

For this Site, neither criterion is met, thus no further VI evaluation is necessary. The rationale
for this includes:

Soil — Remaining soil impacts at the Site include a small area now under SR 522 having volatile
contaminants (gasoline-range petroleum hydrocarbons); therefore no buildings are present or
possible in this one spot (see Figure 5. There are no plans to remove the recently constructed
roadway. Figure 2D shows the current roadway configuration.

GROUND WATER - there are currently no impacts to ground water by volatile contaminants.
arsenic and TPH as diesel and oil are the only remaining ground water impacts.

6.10 REMEDIAL ACTION OBJECTIVES

The following remedial action objectives were established for the interim action cleanups
(Parametrix, 2009):

Achieve MTCA Method A (and possibly Method B) soil and ground water cleanup levels
at the point of compliance, thus reducing or eliminating human exposure through direct
contact and inhalation of vapors.

Use permanent solutions to the maximum extent practicable (which includes
consideration of cost-effectiveness).

Verify the petroleum hydrocarbon contaminated ground water plume is stable or
shrinking due to natural attenuation.
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Properly manage contaminated ground water that may be generated during Site
development activities, and ensure that activities at the Site do not result in exposure to
contaminated ground water that may migrate onto the Site.

Remedial action objectives for current remaining impacts include:

Achieve MTCA Method A and B soil and Method A ground water cleanup levels at the
point of compliance.

6.11 DISCcUSSION AND RECOMMENDATIONS

Following the two soil cleanups at the Site, oil- and gasoline-range petroleum hydrocarbon
contamination remains under realigned SR 522 at sample location 180th-2-14 (see Table 2 and
Figure 5).

Following the two soil cleanups at the Site, diesel- and oil-range petroleum hydrocarbons were
detected above cleanup levels in ground water in wells BC-10 and BPMW-6 (see Table 3).
Ground water from BC-10 has not exceeded cleanup levels during the last four rounds
monitored. Ground water from BPMW-6 exceeded cleanup levels during three of the last four
rounds. These residual impacts are likely to attenuate naturally over time.

Site analytical data indicate that petroleum constituents in ground water are transported only a
short distance at concentrations of concern and are not reaching Horse Creek or the Sammamish
River. Dissolved petroleum constituents are typically subject to biodegradation by naturally
occurring aerobic soil bacteria.

After the soil cleanups arsenic was detected at concentrations greater than the Site cleanup level
of 10 pg/L (Ecology, 2015), and thus arsenic remains as a COC in ground water at the Site at
monitoring wells BPMW-6 and BPMW-1, BC-10, and BC-11. The arsenic in ground water is
generally greater than 6 feet below grade in the areas impacted, therefore park visitors or others
are unlikely to be exposed to any ground water, as there are no drinking water wells and it is not
planned or legal to install any in the impacted area. The only potential human receptors would
be future construction workers involved in excavation or dewatering work.

HWA and the City recommend:
Adopting the lower of MTCA Method A or B soil cleanup levels listed in Table 2 as the
Site soil cleanup levels.
Adopting MTCA Method A ground water cleanup levels as the Site cleanup levels for
dissolved petroleum hydrocarbons (diesel- and oil-range petroleum hydrocarbons) and
the drinking water MCL of 10 pg/L for arsenic (per Ecology’s recommendation).

Paint RI FS 8 10 17.docx 30 HWA GEOSCIENCES INC.



August 10, 2017
HWA Project No. 2007-098-2021

No further vapor intrusion evaluation since the remaining soil impacted by volatile
contaminants is capped by realigned SR 522 and there are no impacts to ground water by
volatile contaminants. .
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7. FEASIBILITY STUDY

7.1 IDENTIFICATION OF CONTAMINATION TO BE REMEDIATED

Section 5.2 above details the current status of soil and ground water contamination at the Site,
summarized as follows:

Soil — This work is documented in the HWA Documentation of Interim Action at Former Bothell
Paint & Decorating Site (HWA, 2011) (see Appendix H [on CD]) and Interim Action Cleanup
Report, Former Bothell Paint and Decorating Site, Bothell, Washington (HWA, 2014a)(see
Appendix | [on CD]). Section 3 of this report summarizes the findings. Petroleum contaminated
soil remains in one area of the Site:

Under realigned SR 522 at sample location 180th-2-14 (see Figure 5)

The remaining soil impacts are under a recently constructed state highway (therefore very
unlikely to be moved) and as such are not accessible for excavation or other remedial efforts.
Future utility work risks will be managed via health and safety planning, procedures, and
monitoring, as typically carried out on construction projects and required under OSHA and
WISHA regulations.

Ground water — Referring to Table 3, remaining ground water impacts include:

Diesel- and oil-range petroleum hydrocarbons in well BPMW-6
Arsenic in wells BC-10, BC-11, BPMW-1, and BPMW-6

7.2 SCREENING OF REMEDIAL TECHNOLOGIES

This section describes 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 and implementability to identify a short-list of potentially
applicable technologies, that are then assembled into cleanup alternatives.

The initial technologies screened for petroleum contaminated soil and ground water at the Site
include:
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Excavation and removal

In-situ bioremediation

Monitored natural attenuation
Engineering and institutional controls

The initial technologies screened for arsenic contaminated ground water at the Site include:

Excavation and removal
In-situ chemical fixation
Institutional controls

Section 7.3 describes each of the remediation technologies evaluated during screening, including
information on the technology effectiveness and implementability. 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
are described and applied in Section 9 (Evaluation of Remediation Alternatives).

7.3 REMEDIATION TECHNOLOGIES — PETROLEUM IMPACTS

HWA selected the following remediation alternatives as appropriate technologies to treat petroleum
contaminated soil and ground water at the Site.

7.3.1 Soil Excavation and Removal

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. Removing the contamination source would
facilitate ground water cleanup.

APPLICABILITY

The advantages of source removal include:

Contaminants are removed from the Site
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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 underground utilities (e.g., the active sewer pipe
at sample location 180th 2-14) and below the ground water level

High energy usage / carbon footprint

Site disturbance (noise, traffic, dust, etc.)

Source removal is identified as a potentially applicable cleanup method for further evaluation.
Source removal assumes some form or combination of off-site treatment and/or disposal.

7.3.2 In-situ Bioremediation

As stated above in Section 7.3, the following remediation technology may be appropriate to treat
petroleum contaminated soil and ground water at the Site.

DESCRIPTION / ENGINEERING DISCUSSION

In-situ bioremediation involves enhancing the microbial degradation of contaminants in
subsurface soils and/or ground water without excavating overlying soil. Treatment systems
supply oxygen and in some cases nutrients and bacteria to the subsurface to stimulate activity of
hydrocarbon degrading microorganisms. In most cases the native soil already contains
hydrocarbon degrading bacteria. It is only necessary to enhance their environment so that
degradation proceeds at a faster rate. In many cases, and especially for petroleum hydrocarbons,
the limiting subsurface factor for bioremediation is oxygen. Many in-situ bioremediation
approaches involve the addition of chemicals which release oxygen in the subsurface. Injection
of oxygen-releasing compounds is commonly accomplished with direct-push probe drilling
equipment, often in multiple treatments.

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
(petroleum hydrocarbons) are generally amenable to bioremediation.
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Advantages of an in-situ bioremediation system include:
Contaminants break down into harmless by-products
Less site disruption than mass excavation methods

Disadvantages of an in-situ bioremediation system include:

Possible injection permit requirements

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

Injection of oxygen rich water may cause plugging of wells and/or the aquifer by
chemical precipitation or biofouling

Treatment progress is difficult to monitor; confirmatory borings are typically required

In-situ bioremediation is identified as a potentially applicable cleanup method for further
evaluation.

7.3.3 Monitored Natural Attenuation

The following remediation technology may be appropriate to treat petroleum contaminated ground
water at the Site.

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, and in a reasonable time frame.

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 may be appropriate at sites where:

Source control has been conducted to the maximum extent practicable
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The contaminants remaining during the restoration timeframe do not pose an unacceptable
threat to human health or the environment

There is evidence that natural processes are occurring and will continue to occur at a
reasonable rate

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

APPLICABILITY

Petroleum hydrocarbons, particularly low molecular weight ones such as gasoline, 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:

Low impact to site
Low cost

Disadvantages of monitored natural attenuation include:
Long restoration time frame / ongoing monitoring particularly for oil range hydrocarbons

Monitored natural attenuation is identified as a potentially applicable cleanup method for further
evaluation to remediate diesel and oil-range hydrocarbons present in Site soil and ground water.

7.3.4 Engineering and Institutional Controls

7.3.4.1 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.

ENGINEERING DISCUSSION

Based on current development at the Site, the SR 522 pavement already caps the limited area of
residual petroleum contamination at the Site. This low permeability and access-restricting cover
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addresses human health and protection of ground water pathways under MTCA. The roadway
will be part of the institutional controls (which will be part of the cleanup remedy for the Site)
and will be addressed in an environmental covenant, to ensure it will be maintained and left
intact.

APPLICABILITY

The advantages of engineering controls include:

Easily implementable
Less site and vicinity disruption during cleanup

The disadvantages of engineering controls include:
Contaminants are left on site
Ongoing maintenance, institutional controls, and periodic review are needed

Possible restrictions on site use

Engineering controls / capping is identified as a potentially applicable cleanup technology for
further evaluation.

7.3.4.2 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.
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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.

The likely engineering and institutional controls for soil at the Site would include access
restrictions, covering the impacted soils with an access-restricting cap, and/or controlling recharge
and infiltration of storm water. For ground water, the likely institutional control would consist of an
environmental covenant that documents remaining petroleum hydrocarbon and arsenic
contamination in ground water, prohibits withdrawal and use for any purpose other than monitoring,
site investigation, or construction-related activities with notification and approval by Ecology. A
request to lift the covenant can be made to Ecology if ground water monitoring shows that the
petroleum hydrocarbons and arsenic have reached compliance with cleanup levels. If petroleum
hydrocarbon contamination is no longer detected or achieves compliance while arsenic remains at
elevated concentrations above cleanup levels over an sufficiently long time period, a demonstration
can be made that the elevated concentrations represents a locally high natural background for
arsenic. Based on this evidence, a request can be made to Ecology to remove the institutional
controls for ground water at the site .

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:

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

The disadvantages of institutional controls include:
Institutional controls alone will not meet MTCA cleanup standards
Contaminants are left on site
Ongoing maintenance, institutional controls, and periodic review are needed

Possible restrictions on site use

Institutional controls are identified as a potentially applicable cleanup method for further evaluation.

7.4 REMEDIATION TECHNOLOGIES — ARSENIC IMPACTS

The following remediation alternatives have been selected for consideration as appropriate
technologies to treat arsenic in ground water at the Site.

Paint RI FS 8 10 17.docx 38 HWA GEOSCIENCES INC.



August 10, 2017
HWA Project No. 2007-098-2021

7.4.1 Soil Source Excavation and Removal

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:

Contaminants are removed from the Site
Rapid restoration timeframe

The disadvantages of source removal in this case include:

An apparent source of arsenic — soil with sandblast material — is presumed to have been
excavated during the August through October 2010 interim action.

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.)

Source removal is ruled out as a potentially applicable cleanup method for further evaluation,
because any apparently significant soil source of arsenic at the Site was excavated during interim
action conducted in 2010.

7.4.2 In-situ Chemical Fixation

DESCRIPTION / ENGINEERING DISCUSSION

In-situ chemical fixation for metals contamination involves chemically altering the subsurface
conditions to immobilize dissolved metals in ground water. Treatability studies and/or pilot
tests are typically performed to determine the chemical conditions in the subsurface at the site,
and the optimum formulation of chemicals to immobilize the metals
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APPLICABILITY

Permeable soils at the site would facilitate in-situ treatment. The contaminants (arsenic) present
are generally amenable to in situ fixation.
Advantages of in-situ chemical fixation system include:

Less site disruption than mass excavation methods
Disadvantages of in-situ chemical fixation include:
Inability to access lower permeability zones in mixed (heterogeneous) subsurface
conditions
Injection of chemicals (typically strong reducers) near surface water bodies (Sammamish

River) may adversely impact surface water quality

In-situ chemical fixation is identified as a potentially applicable cleanup method for further
evaluation.

7.4.3 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
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remedial action. The likely institutional controls at this site would include an environmental
covenant and monitoring.

APPLICABILITY

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

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

The disadvantages of institutional controls include:

Institutional controls alone will not meet MTCA cleanup standards
Contaminants are left on site

Ongoing maintenance, institutional controls, and periodic review are needed
Possible restrictions on site use

Institutional controls are identified as a potentially applicable cleanup method for further evaluation.

7.5 SUMMARY OF TECHNOLOGIES CARRIED FORWARD

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

Petroleum in soil and ground water
Excavation and removal
In-situ bioremediation
Monitored natural attenuation
Engineering and institutional controls

Arsenic in ground water

In-situ chemical fixation with Institutional controls
Institutional controls
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8. ASSEMBLE AND SCREEN REMEDIATION ALTERNATIVES

8.1 PETROLEUM IN SoiL AND GROUND WATER IMPACTS

For soil, the interim actions implemented excavation and removal as the selected remediation
alternative, and with only one exception was highly successful for the soil cleanup and one
exception for the ground water cleanup. For the residual contamination, 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 residual soils under the SR 522 roadway and
sporadically occurring petroleum contaminated ground water at the Site are:

Excavation and removal with monitored natural attenuation (MNA)

In-situ bioremediation with monitored natural attenuation and engineering / institutional
controls

MNA, Engineering and institutional controls

8.2 ARSENIC IN GROUND WATER IMPACTS

For arsenic in ground water impacts, 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 arsenic in ground water are summarized below:

8.3 PROPOSED COMBINED CLEANUP ALTERNATIVES
The proposed alternatives for addressing all impacts to the Site are summarized below:

Excavation and removal (TPH), in-situ chemical fixation (arsenic), monitored natural
attenuation (TPH), and engineering and institutional controls with compliance monitoring
In-situ bioremediation (TPH), in-situ chemical fixation (arsenic), monitored natural
attenuation (TPH), and engineering / institutional controls with compliance monitoring
Monitored natural attenuation (TPH), and engineering / institutional controls with
compliance monitoring

The following sections describe each alternative, including all component cleanup technologies
and costs.
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8.3.1 Excavation And Removal, Chemical Fixation, MNA, and Engineering And
Institutional Controls With Compliance Monitoring

Following the interim actions conducted in 2010 and 2013, some residual contaminated soils
remain. Remaining impacted soils containing petroleum hydrocarbon-related COCs exceeding
Site cleanup levels could be excavated, loaded onto trucks, and transported to an approved
Subtitle D landfill. The volume of this soil is estimated at around 100 tons, assuming an area 20
x 20 feet, by 5 feet depth x 1.7 tons per cubic yard. Remaining soils in the excavation sidewalls
could be sampled to assure compliance with cleanup standards. The actual soil excavation and
disposal is a fraction of the total cost; most of the cost is associated with excavating under an
active state highway and active utilities. Due to the existing active roadways and underground
utilities (e.g., an active sewer pipe), shoring of the excavation will be required, as well as traffic
closures.

In-Situ Chemical Fixation of arsenic at the site would likely consist of injecting oxidizing or
reducing agents and in some cases catalysts into the ground via direct push borings. Based on the
area of the Site impacted, around 150 locations would be required assuming 10 foot spacings.
Although treatability and pilot testing would be required for design and cost estimates, typical
application rates are around 0.04% by weight of soil, resulting in a volume of fixative of around
130,000 Ibs.

Monitoring for natural attenuation under a Compliance Monitoring Plan will be required for well
BPMW-6, which is not in compliance for TPH in ground water, and for BC-10 and BPMW-2R
(which will replace BPMW-2), which are in compliance, but will be monitored anyway, to
ensure no plume migration has occurred to these wells. Monitoring for ground water arsenic will
be required for wells BC-11, BC-10, BPMW-1 and BPMW-6.

A Compliance Monitoring Plan will be submitted as part of the Cleanup Action Plan to address this
component of the cleanup. Compliance monitoring for the remaining petroleum hydrocarbon
contamination in ground will be MNA-based. Compliance monitoring for arsenic will be concurrent
with petroleum hydrocarbon compliance monitoring, but with an extended period of monitoring to
determine if the arsenic is naturally occurring or induced by the petroleum contamination. Wells to
be monitored are:

TPH-D - BPMW-6, BPMW-2R (which will replace BPMW-2), BC-10
Arsenic - BPMW-6, BPMW-1, BC-10, BC-11

A contingency plan for ground water will be part of the cleanup remedy in case the ground water

has not reached compliance for petroleum and arsenic at the end of the compliance monitoring
period.
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The Engineered and Institutional Controls remedial alternative could apply to the remaining
petroleum contaminated soil in an area now under realigned SR 522, as well as TPH and arsenic
in ground water. The main engineering control would be the roadway capping the impacted
soils. Institutional Controls could apply to ground water, documenting oil-range and diesel-
range petroleum hydrocarbon and arsenic contamination in ground water. For TPH and arsenic in
ground water, the institutional control could consist of an environmental covenant that
documents remaining arsenic contamination in ground water, prohibits withdrawal and use for
any purpose other than monitoring, site investigation, or construction-related activities with
notification and approval by Ecology. A request to lift the covenant can be made to Ecology if
quarterly compliance monitoring from the Site shows that the arsenic persists after historical
petroleum hydrocarbon ground water contamination and the petroleum hydrocarbon
contamination has not been detected for an appropriate period of time (two years after five years
of combined TPH and arsenic monitoring). If arsenic remains at elevated concentrations over a
sufficiently long time period with no other detections of petroleum hydrocarbon or solvent
contamination, this data can be used to demonstrate that the elevated concentrations represents a
locally high natural background for arsenic. Based on this evidence, a request can be made to
remove the institutional controls for ground water at the site.

Estimated cost of this option is as follows.

Excavation $ 138,024
Chemical Fixation $1,353,024
MNA/Monitoring $ 158,400
Institutional controls $ 5,000

Total $1,654,448

Cost estimates for this and other feasible remedial alternatives are included in Appendix M.

8.3.2 In-Situ Bioremediation, In-Situ Chemical Fixation, Monitored Natural Attenuation
And Engineering And Institutional Controls With Compliance Monitoring

In-situ bioremediation may be implemented for impacted soil and ground water by introducing
oxygen-releasing compounds into the ground in the vicinity of the impacted soil and ground
water via direct push drilling techniques. The type and quantity of oxygen-releasing material is
calculated based on the type, concentration, and estimated volume of residual petroleum
hydrocarbons left in the ground. The oxygen-releasing material creates a zone of increased
biological activity in those soils, biodegrading the hydrocarbons. If confirmation borings
indicate petroleum hydrocarbon concentrations exceeding cleanup levels, additional oxygen-
releasing material can be injected into the ground via direct push borings.

In-Situ Chemical Fixation of arsenic at the site would likely consist of injecting oxidizing or
reducing agents and in some cases catalysts into the ground via direct push borings. Based on the
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area of the Site impacted, around 150 locations would be required assuming 10 foot spacings.
Although treatability and pilot testing would be required for design and cost estimates, typical
application rates are around 0.04% by weight of soil, resulting in a volume of fixative of around
130,000 Ibs.

Monitoring for natural attenuation under a Compliance Monitoring Plan will be required for well
BPMW-6, which is not in compliance for TPH in ground water, and for BC-10 and BPMW-2R
(which will replace BPMW-2), which are in compliance, but will be monitored anyway, to
ensure no plume migration has occurred to these wells. Monitoring for ground water arsenic will
be required for wells BC-11, BC-10, BPMW-1 and BPMW-6.

A Compliance Monitoring Plan will be submitted as part of the Cleanup Action Plan to address this
component of the cleanup. Compliance monitoring for the remaining petroleum hydrocarbon
contamination in ground water will be MNA-based. Compliance monitoring for arsenic will be
concurrent with petroleum hydrocarbon compliance monitoring, but with an extended period of
monitoring to determine if the arsenic is naturally occurring or induced by the petroleum
contamination. Wells to be monitored are:

TPH-D - BPMW-6, BPMW-2R (which will replace BPMW-2), BC-10
Arsenic - BPMW-6, BPMW-1, BC-10, BC-11

A contingency plan for ground water will be part of the cleanup remedy in case the ground water
has not reached compliance for petroleum at the end of the compliance monitoring period.

The Engineered and Institutional Controls remedial alternative could apply to the remaining
petroleum contaminated soil in an area now under realigned SR 522, as well as TPH and arsenic
in ground water. The main engineering control would be the roadway capping the impacted
soils. Institutional Controls could apply to ground water, documenting oil-range and diesel-
range petroleum hydrocarbon and arsenic contamination in ground water. For TPH and arsenic in
ground water, the institutional control could consist of an environmental covenant that
documents remaining arsenic contamination in ground water, prohibits withdrawal and use for
any purpose other than monitoring, site investigation, or construction-related activities with
notification and approval by Ecology. A request to lift the covenant can be made to Ecology if
quarterly compliance monitoring from the Site shows that the arsenic persists after historical
petroleum hydrocarbon ground water contamination and the petroleum hydrocarbon
contamination has not been detected for an appropriate period of time (two years after five years
of combined TPH and arsenic monitoring). If arsenic remains at elevated concentrations over a
sufficiently long time period with no other detections of petroleum hydrocarbon or solvent
contamination, this data can be used to demonstrate that the elevated concentrations represents a
locally high natural background for arsenic. Based on this evidence, a request can be made to
remove the institutional controls for ground water at the site.

Paint RI FS 8 10 17.docx 45 HWA GEOSCIENCES INC.



August 10, 2017
HWA Project No. 2007-098-2021

Estimated cost of this option is as follows.

In-Situ bioremediation $ 32,400
Chemical Fixation $1,353,024
MNA/Monitoring $ 158,400
Institutional controls $ 5,000

Total $1,548,824

Cost estimates for this and other potential remedial alternatives are included in Appendix M.

8.3.3 Monitored Natural Attenuation, And Engineering / Institutional Controls With
Compliance Monitoring

Monitoring for natural attenuation under a Compliance Monitoring Plan will be required for well
BPMW-6, which is not in compliance for TPH in ground water, and for BC-10 and BPMW-2R
(which will replace BPMW-2), which are in compliance, but will be monitored anyway, to
ensure no plume migration has occurred to these wells. Monitoring for ground water arsenic will
be required for wells BC-11, BC-10, BPMW-1 and BPMW-6.

A Compliance Monitoring Plan will be submitted as part of the Cleanup Action Plan to address this
component of the cleanup. Compliance monitoring for the remaining petroleum hydrocarbon
contamination in ground will be MNA-based. Compliance monitoring for arsenic will be concurrent
with petroleum hydrocarbon compliance monitoring, but with an extended period of monitoring to
determine if the arsenic is naturally occurring or induced by the petroleum contamination. Wells to
be monitored are:

TPH-D - BPMW-6, BPMW-2R (which will replace BPMW-2), BC-10
Arsenic - BPMW-6, BPMW-1, BC-10, BC-11

A contingency plan for ground water will be part of the cleanup remedy in case the ground water
has not reached compliance for petroleum and arsenic at the end of the compliance monitoring
period.

The Engineered and Institutional Controls remedial alternative could apply to the remaining
petroleum contaminated soil in an area now under realigned SR 522, as well as TPH and arsenic
in ground water. The main engineering control would be the roadway capping the impacted
soils. Institutional Controls could apply to ground water, documenting oil-range and diesel-
range petroleum hydrocarbon and arsenic contamination in ground water. For TPH and arsenic in
ground water, the institutional control could consist of an environmental covenant that
documents remaining arsenic contamination in ground water, prohibits withdrawal and use for
any purpose other than monitoring, site investigation, or construction-related activities with
notification and approval by Ecology. A request to lift the covenant can be made to Ecology if
quarterly compliance monitoring from the Site shows that the arsenic persists after historical
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petroleum hydrocarbon ground water contamination and the petroleum hydrocarbon
contamination has not been detected for an appropriate period of time (two years after five years
of combined TPH and arsenic monitoring). If arsenic remains at elevated concentrations over a
sufficiently long time period with no other detections of petroleum hydrocarbon or solvent
contamination, this data can be used to demonstrate that the elevated concentrations represents a
locally high natural background for arsenic. Based on this evidence, a request can be made to
remove the institutional controls for ground water at the site.

Estimated cost of this option is as follows.

MNA/Monitoring $ 158,400
Institutional controls $ 5,000
Total $ 163,400

Cost estimates for this and other potential remedial alternatives are included in Appendix M.
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9. 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 all impacts and media at the Site are:

Excavation and removal (TPH), in-situ chemical fixation (arsenic), monitored natural
attenuation (TPH), and engineering and institutional controls with compliance monitoring
In-situ bioremediation (TPH), in-situ chemical fixation (arsenic), monitored natural
attenuation (TPH), and engineering / institutional controls with compliance monitoring
Monitored natural attenuation (TPH), and engineering / institutional controls with
compliance monitoring

9.1 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:

Protect human health and the environment
Comply with cleanup standards

Comply with applicable state and federal laws
Provide for compliance monitoring

The following sections evaluate the alternatives against the threshold criteria.

9.1.1 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).

Petroleum In Soil - Of the three alternative remedies for petroleum hydrocarbon impacts, source
removal is likely more protective than bioremediation, due to the removal of COC-containing
material from the site. Bioremediation is likely more protective than engineered containment
and institutional controls.
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Arsenic in Ground Water — There is only one feasible alternative for dealing with arsenic in
ground water, which may be naturally occurring or site contamination-induced, but will be
evaluated after five years of monitoring. The proposed institutional control restricting ground water
use would be protective of the drinking water pathway, which Ecology has concluded is the
highest beneficial use for ground water at the Site.

9.1.2 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.
In addition to treatment or removal, MTCA includes provisions for meeting cleanup standards
through containment.

Petroleum In Soil - Of the three alternative remedies for petroleum hydrocarbon impacts, source
removal more directly complies with cleanup standards, although other alternatives can meet
cleanup standards. Engineering and institutional controls for soil may not meet numeric cleanup
levels at the standard point of compliance, but the cleanup action can 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, and

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

Arsenic in Ground Water - Institutional controls for ground water may not meet numeric cleanup
levels at the standard point of compliance, but the cleanup action can 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, and

The capped or contained COCs and measures to prevent migration and contact with them
are specified in a CAP
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9.1.3 Comply with Applicable State and Federal Laws

Compliance with State and Federal Laws includes legally applicable requirements and relevant
and appropriate requirements (ARARS). ARARs for this site are summarized in Table 4. All
alternative remedies for petroleum hydrocarbon and arsenic impacts meet ARARs to the same
relative degree, as all of the appropriate and relevant regulations and requirements listed are
complied with by the cleanup.

9.1.4 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

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

Petroleum In Soil - All alternative remedies for petroleum hydrocarbon impacts provide
compliance monitoring. The source removal and bioremediation alternatives include protection,
performance, and compliance monitoring, whereas engineered containment and institutional
controls would include compliance monitoring by ground water monitoring for five years
(frequency to be determined).

Arsenic in Ground Water - The institutional control remedy for arsenic in ground water provides
for compliance monitoring by ground water monitoring for five years (frequency to be
determined).

9.2 MTCA OTHER REQUIREMENTS
Other requirements specified in MTCA include:

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 or recycling; destruction or detoxification;
immobilization or solidification; on-site or off-site disposal in an engineered, lined and
monitored facility; on-site isolation or containment with attendant engineering controls;
and institutional controls and monitoring (MTCA 173-340-360(3)(f)(iv). Under MTCA

Paint RI FS 8 10 17.docx 50 HWA GEOSCIENCES INC.



August 10, 2017
HWA Project No. 2007-098-2021

these preferences may be weighed against costs and benefits using a “disproportionate
cost analysis” (WAC 173-340-360(3)(e)). Per MTCA, WAC 173-340-360(2)(c)(i) a
permanent cleanup action shall be used to achieve the cleanup levels for ground water at
the standard point(s) of compliance where permanent cleanup action is practicable or
determined by the department to be in the public interest.

Provide for a reasonable restoration time frame — alternatives that can be
implemented in less time (while equivalent in other respects) are preferred under MTCA
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

9.3 EVALUATION OF ALTERNATIVES
The alternatives for evaluation are:

Excavation and removal (TPH), in-situ chemical fixation (arsenic), monitored natural
attenuation (TPH), and engineering and institutional controls with compliance monitoring
In-situ bioremediation (TPH), in-situ chemical fixation (arsenic), monitored natural
attenuation (TPH), and engineering / institutional controls with compliance monitoring
Monitored natural attenuation (TPH), and engineering / institutional controls with
compliance monitoring

Table 5 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).

9.4 DISPROPORTIONATE COST ANALYSIS

A Disproportionate Cost Analysis (DCA) is presented herein for 1) the petroleum-impacted soils
remaining under the SR 522 roadway and resulting ground water contamination due to the
inability to excavate all impacted soils, and 2) arsenic in ground water. The DCA compares the
selected remedy (engineering and institutional controls) to excavation/disposal, MNA, and in-
situ bioremediation for TPH, and in situ chemical fixation for arsenic.

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
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“permanent to the maximum extent practicable” and uses the following criteria, as specified in
MTCA (WAC 173-340-360(2) & (3).

Criteria Relative weighting factor
*  Qverall 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 are 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 alternative most permanent to the maximum extent
practicable. Costs are disproportionate to benefits if the incremental costs of the alternative most
permanent to the maximum extent practicable over that of a lower cost alternative exceed the
incremental degree of benefits achieved by the alternative most permanent to the maximum
extent practicable over that of the other lower cost alternative (WAC 173-340-360(e)(i)). Where
the quantitative and qualitative benefits of two alternatives are equivalent, the less costly
alternative is selected (WAC 173-340-360(e)(ii)(C)).

9.4.1 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.
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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-
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.
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This criterion is meant to capture specific public concerns not already addressed by the other
criteria.

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.

9.4.2 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. In situ fixation of arsenic in ground water was
added to all TPH alternatives, as it was the only alternative evaluated for arsenic in ground water.
For this analysis, a hypothetical “no action” alternative was added, as a benchmark needed for the
quantitative analysis. As noted in Section 9.1 and Table 5, 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, B, and C, as follows:

A. Excavation and removal (TPH), in-situ chemical fixation (arsenic), monitored
natural attenuation (TPH), and engineering and institutional controls with
compliance monitoring

B. In-situ bioremediation (TPH), in-situ chemical fixation (arsenic), monitored
natural attenuation (TPH), and engineering / institutional controls with
compliance monitoring

C. Monitored natural attenuation (TPH), and engineering / institutional controls with
compliance monitoring

Overall protectiveness of human health and environment — Alternative A is the most
protective, because impacted soils would be removed from the Site and ground water
arsenic would be treated, therefore was scored the highest (5); Alternative B was scored
lower, at 4, due to some level of active treatment; and Alternative C was scored the lowest,
at 3.

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 another landfill does not
reduce toxicity, mobility or volume. If off site treatment is added, permanent reduction of
toxicity, mobility and volume are achieved; Alternative B was scored lower, at 4, due to the
presumed low level of treatment with respect to the Site; and Alternative C was scored the
lowest, at 3.
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Long term effectiveness — Alternative A was scored the highest (5), due to the removal of
soils and treatment of ground water arsenic; Alternative B was scored lower, at 3, due to
slower treatment time frame for the bioremediation compared to excavation; and Alternative
C was scored the lowest, at 2, due to the slowest cleanup time frame.

Short term risks — Alternative A was scored the lowest (3), because open soil excavation
and utility work carries the most short term risk; Alternative B was scored higher, (4) due to
some limited construction activity required to implement those cleanups, and Alternative C
was ranked the highest, (5) due to the least amount of on-site activity required.

Implementability — Implementability was ranked similarly to short term risks, based on the
activities required to implement each option.

Community acceptance — All options were ranked similarly for Community Acceptance,
due to no perceived preference or impacts to the community. In actuality, the more active
cleanup options A and B would rank lowest due to traffic closures, truck traffic, noise, dust,
etc.

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.

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

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.

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

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

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

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.
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9.4.3 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 6. The cleanup alternatives ranked by benefit as follows:

Remove Soils + In situ fixation + MNA + Eng/Inst Controls/Monitoring 4.4
In-situ Bio + In situ fixation + MNA + Eng/Inst Controls/Monitoring 3.7
MNA+ Eng/Inst Controls/Monitoring 3.2
No Action 1

Estimated costs for the remedial alternatives are summarized in Table 7 and included in Appendix
M. Dividing net benefit by total cost gives the benefit-to-cost ratio, or cost effectiveness. Figure 7
shows a graph of cost to benefit. The soil removal / MNA / In situ fixation and bioremediation /
MNA / In situ fixation / engineering/institutional controls alternatives had benefit-to-cost ratios of
0.0029 and 0.00026, respectively. Engineering/institutional controls has a higher benefit-to-cost
ratio of 0.08, due primarily to its lower cost compared with the other options.

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 7 and on Figure 8. The soil removal /
MNA / fixation and bioremediation / MNA / fixation/ engineering/institutional controls alternatives
had incremental benefit to incremental cost ratios of 0.0066 and 0.0004 respectively. The
engineering/institutional controls alternative has a larger incremental benefit-to-cost ratio of 0.05,
again due to its relatively low cost and similar benefit compared with the other options.

9.4.4 Sensitivity Analysis

Due to the large cost differential, the analysis is not sensitive to variations in scoring of the
alternatives. For example, if the remove soils / MNA / fixation alternative was scored 5 for each
criteria, the incremental cost effectiveness of engineering/institutional controls would still exceed
that of removal by around 5 times.
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10. RECOMMENDED REMEDIAL ALTERNATIVE

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

10.1 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 alternatives for
contaminated soil and ground water at the Site (developed in accordance with WAC 173-340-
350 through 173-340-390) includes:

1. Contaminated soil on site prior to interim actions — adopt soil excavation interim actions

as part of the final cleanup

2. Remnant contaminated soil under roadway — leave in place and implement:

Engineering controls — paved SR 522 roadway capping petroleum impacted soils
(Parcel labeled “CITY ROW” in Figure 2B).

Institutional controls — implement environmental covenants for all three parcels in
Figure 2B)

3. Remnant petroleum contaminated ground water — leave in place and implement:
Institutional controls — implement environmental covenants. Option to lift or modify
pending compliance monitoring results (City ROW and City parcels in Figure 2A).
Monitored natural attenuation — monitor for MNA parameters
Ground water monitoring — provide for compliance monitoring under a Compliance
Monitoring Plan

4. Ground water arsenic — include institutional controls in new environmental covenant for

the arsenic impacted area and provide compliance monitoring for ground water with
option to remove arsenic from the covenant if monitoring shows naturally elevated
concentrations unrelated to historical or current contamination at the site. For arsenic in
ground water, the institutional control could consist of an environmental covenant that
documents remaining arsenic contamination in ground water, prohibits withdrawal and
use for any purpose other than monitoring, site investigation, or construction-related
activities with notification and approval by Ecology. A request to lift the covenant can be
made to Ecology if quarterly compliance monitoring from the Site shows that the arsenic
persists after historical petroleum hydrocarbon ground water contamination has not been
detected for an appropriate period of time (two years after five years of combined TPH
and arsenic monitoring). If arsenic remains at elevated concentrations over a sufficiently
long time period with no other detections of petroleum hydrocarbon contamination, this
data can be used to demonstrate that the elevated concentrations represents a locally high
natural background for arsenic. Based on this evidence, a request can be made to remove
the institutional controls for ground water at the site.

The Site lies on three separate properties, two parcels of land and one public roadway.
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The north portion of the site lies on part of a tax parcel called Lot C, zoned General
Commercial.

The central portion of the site lies on a portion of City Right-of-Way (new SR 522
roadway)

The south portion of the site (City Parcel) lies on part of a tax parcel owned by the City
and zoned partly for park and open space use, and partly as SR522 Corridor.

The north portion of the Site (Lot C) has no remaining soil or ground water impacts. The central
and southern portions of the Site have petroleum impacts to soil and ground water, and arsenic
impacts to ground water.

Figure 2a shows the proposed institutional control areas for TPH and arsenic.

10.2 RATIONALE FOR SELECTING PROPOSED ALTERNATIVE

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

10.3 OTHER ALTERNATIVES EVALUATED
A range of other cleanup alternatives was evaluated, as detailed in Section 7.0, and includes:

Source removal — excavation and disposal

In-situ bioremediation

Monitored Natural Attenuation
Engineering/institutional controls with monitoring

10.4 SCHEDULE FOR CLEANUP IMPLEMENTATION

TPH in soil and ground water - The interim action soil cleanups were completed in 2014. The
engineering controls (i.e., capping) were implemented during final SR 522 roadway construction,
in 2013. Institutional controls (environmental covenant) are anticipated to be implemented once
a final CAP is approved. In the dCAP, the final cleanup recommendation will be to adopt the
interim action soil cleanups as the final cleanup. The dCAP will be submitted upon approval of
the final RI/FS report, as described in Schedule C of the Agreed Order. MNA for petroleum in
ground water is expected to reach cleanup levels within 10 years. If TPH in ground water does
not reach cleanup levels or MNA targets, a contingency plan will be developed to treat the
ground water via in situ bioremediation. In situ bioremediation may require additional testing to
select appropriate treatment. Additional work plans will be provided to Ecology at this point.
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Arsenic in ground water - Institutional controls (environmental covenant) and compliance
monitoring are anticipated to be implemented after the dCAP is issued and approved, sometime
in 2016.

Per Section 4.1, if monitoring shows elevated arsenic persisting after petroleum hydrocarbon
impacts have diminished for an appropriate period of time (two years after five years of
combined TPH and arsenic monitoring), arsenic can be attributed to a background condition, and
a request can be made to Ecology to remove the institutional controls for ground water at the site.
If arsenic in ground water is found not to be a background condition, not related to some other
variable (e.g., precipitation), and a source of the arsenic can be determined or located, a
contingency plan will be developed to treat the ground water via in situ chemical stabilization.
Chemical stabilization will require additional laboratory testing of site ground water to speciate
the arsenic, bench/lab scale testing to select appropriate treatment chemicals, pilot and tracer
testing to verify cleanup viability, etc. Additional work plans will be provided to Ecology at this
point.

10.5 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.

10.6  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.

10.7 TYPES, LEVELS, AND AMOUNTS OF CONTAMINATION REMAINING ON-SITE

Contaminants remaining on site after cleanup include gasoline- and oil-range petroleum
hydrocarbons in soil and diesel- and oil-range petroleum hydrocarbons and arsenic in ground
water. The volume of impacted soil estimated to remain on Site is around 100 tons, and likely
less. The cleanup alternatives selected, as detailed in Sections 7.2 and 8, will adequately prevent
migration and contact with those substances, in soil and ground water.
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11. SUMMARY AND CONCLUSIONS

Soil contaminated by petroleum hydrocarbons and metals was remediated via excavation and
removal in two interim actions, one in 2010 and the second in 2013.

The Bothell Paint and Decorating Site boundaries are identified on Figures 2A and 2B.

The Site lies on three separate properties, two parcels of land and one public roadway:
Lot C - The north portion of the site lies on part of a tax parcel called Lot C, zoned
General Commercial.
Roadway - The central portion of the site lies on a portion of City Right-of-Way (new
SR 522 roadway)
City Parcel - The south portion of the site lies on part of a tax parcel owned by the City
and zoned partly for park and open space use, and partly as SR522 Corridor.

The north portion of the Site (Lot C) has no remaining soil or ground water impacts. The central
and southern portions of the Site have petroleum impacts to soil and ground water, and arsenic
impacts to ground water.

Site cleanup levels for soil are selected as MTCA Method A. Cleanup levels for ground water
are selected as MTCA Method A for petroleum hydrocarbons and the Maximum Contaminant
Level (MCL) for arsenic. Points of compliance are as follows:
1. Soil
Standard point of compliance (throughout the Site) based on protection of ground
water
From the ground surface to 15 feet below ground surface based on direct contact
exposure
2. Ground water
The standard ground water point of compliance is proposed, i.e., ground water
throughout the Site

Other than one sample (sample 180th 2-14 listed in Table 2) beneath an active sewer pipe in the
former NE 180" Street, (now the new SR 522 roadway), the interim action cleanups achieved the
Site soil cleanup levels of MTCA Method A (see Table 2). Sample 180th 2-14 had gasoline- and
oil-range petroleum hydrocarbon concentrations exceeding site cleanup levels.

One confirmation soil sample out of 40 (sample P-PEX-19) exceeded the MTCA Method A
cleanup level for arsenic of 20 mg/kg by 1 mg/kg. However, Site-wide compliance with the
arsenic cleanup level is demonstrated statistically per the MTCA (see Section 3.3). In addition,
the proposed remedial alternative of Engineered and Institutional Controls would apply to
arsenic in soils because the area represented by sample P-PEX-19 lies under the realigned SR
522 roadway.

Paint RI FS 8 10 17.docx 60 HWA GEOSCIENCES INC.



August 10, 2017
HWA Project No. 2007-098-2021

After the soil cleanups, arsenic was detected in ground water at concentrations greater than the
Site cleanup level of 10 pg/L in wells BC-11, BPMW-1 and BPMW:-6 (Table 3). While there is
some evidence of naturally high arsenic levels in ground water in the area, elevated arsenic
concentrations above regional natural background occur at a few Site wells, and thus arsenic in
ground water is a COC at the Site (see Section 4.2).

One ground water sample collected in December 2014 from well BPMW-6 had a lead
concentration exceeding Site cleanup criteria (Table 3). ). Samples from the other three rounds
of monitoring were below cleanup levels. HWA thinks that the December 2014 exceedance is an
anomaly due to a quality control issue during sampling (see Section 4.3).

Following the two soil cleanups at the Site, diesel- and oil-range petroleum hydrocarbons have
been detected above cleanup levels in ground water only at wells BC-10 and BPMW-6 (Table 3).
Ground water from well BC-10 has not exceeded cleanup levels during the last four rounds
monitored. Ground water from BPMW:-6 exceeded cleanup levels during three of the last four
rounds. These residual impacts are likely to attenuate naturally over time.

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 alternatives for
contaminated soil and ground water at the Site (developed in accordance with WAC 173-340-
350 through 173-340-390) include:

1. LotC
a. Petroleum contaminated soil on site prior to interim actions — adopt interim
actions as the final cleanup
b. No remaining impacts, therefore no other cleanup alternatives
2. Roadway
a. Petroleum contaminated soil on site prior to interim actions — adopt interim
actions as the final cleanup
b. Remnant petroleum contaminated soil — leave in place and implement:
I. Engineering controls — paved SR 522 roadway is effectively capping
petroleum and impacted soils
ii. Institutional controls — implement an environmental covenant
c. Arsenic contaminated ground water — leave in place and implement:
I. Institutional controls — implement an environmental covenant. Option to
lift or modify pending compliance monitoring results
ii. Ground water monitoring — provide for compliance monitoring under a
Compliance Monitoring Plan
3. City Parcel
a. Petroleum contaminated soil on site prior to interim actions — adopt interim
actions as the final cleanup
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b. Arsenic contaminated ground water — leave in place and implement:
i. Institutional controls — implement an environmental covenant. Option to
lift or modify pending compliance monitoring results
ii. Ground water monitoring — provide for compliance monitoring under a
Compliance Monitoring Plan
c. Petroleum contaminated ground water — leave in place and implement:
I. Institutional controls — implement an environmental covenant. Option to
lift or modify pending compliance monitoring results
ii. Monitored natural attenuation - monitor for MNA parameters
iii. Ground water monitoring — provide for compliance monitoring under a
Compliance Monitoring Plan

Remaining soil impacts are located under an active roadway, therefore the only potential
receptors are future construction workers. These risks will be managed via health and safety
planning, procedures, and monitoring, as typically carried out on construction projects and
required under OSHA and WISHA regulations.

Remaining ground water impacts are TPH and arsenic in ground water, which is generally
greater than 6 feet below grade in the areas impacted, therefore park visitors or others are
unlikely to be exposed to any ground water, as there are no drinking water wells and it is not
planned or legal to install any in the impacted area. The only potential human receptors would
be future construction workers involved in excavation or dewatering work. These risks will be
managed as described above for soil impacts.

Remaining vapor impacts are located under an active roadway. therefore the only potential
human receptors would be future construction workers involved in excavation or dewatering
work. These risks will be managed as described above for soil impacts. Arsenic in ground water
does not pose a vapor risk, therefore there are no vapor-related risks in park-zoned areas.
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ALLIED WASTE SERVICES

Certificate of Disposal

November 5, 2010

City of Bothell
9654 NE 182™ Street
Bothell, WA

Job # LW-10377

This is to certify that 56.22 tons of Non-hazardous Sand Blasting Media was shipped
from jobsite South of SR 522 and SR 527 Intersection (P and D Parcel) Bothell ,
Washington by the City of Bothell and received by Regional Disposal Company via our
Seattle Transfer Station. The waste was shipped by rail to Roosevelt Regional Landfill,
500 Roosevelt Grade Road, Roosevelt WA 98356 for final disposal. The above-
described NON-DANGEROUS WASTE was managed in compliance with all Permits
and Laws Regulating this Facility.

Final Disposition: Subtitle D and WAC 173-351 MSW Landfill
Signature

For Regtonal Disposal Company

54 8, Dawson Street

Seaitle, WA 98134

206.332.7700 { FAX 206.764.1234
www. disposal.com
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Bothell Paint and Decorating FS
Opinion of Probable Construction Cost
In Situ bioremediation

Item Plan unit Total
No. Description Unit | Quantity Cost Amount
1 |Mobilization, H&S, etc. LS 1 $2,500 $2,500
2 |Utilities, prep, etc. LS 1 $2,500 $2,500
3 |In situ injections EA 10 $1,500 $15,000
4  |Confirmation monitoring LS 1 $5,000 $5,000
5 $0
6 $0
7 $0
Sub-Total $25,000
8 |Engineering, PS&E, permitting, construction monitoring 10% | EST 1 $2,500 $2,500
9 |WSST 9.6% | EST 1 $2,400 $2,400
10 [Contingency 10% | EST 1 $2,500 $2,500

Total

$32,400




Bothell Paint and Decorating FS
Opinion of Probable Construction Cost

Engineering & Institutional Controls

Item Plan Unit Total
No. Description Unit | Quantity Cost Amount
1 Environmental covenant / legal LS 1 $5,000 $5,000
2 |Monitoring, reporting YR 2 $16,000 $32,000
3 EA 10 $0
4 LS 1 $0
5 $0
6 $0
7 $0
Sub-Total $37,000
8 |Engineering, PS&E, permitting, construction monitoring 0% | EST 1 $0 $0
9 |WSST 0.0%| EST 1 $0 $0
10 |Contingency 10% | EST 1 $3,700 $3,700

Total

$40,700




Bothell Service Center FS

Opinion of Probable Construction Cost
Monitored Natural Attenuation

Item

Description

Unit

Plan
Quantity

Unit
Cost

Total
Amount

Monitoring, reporting

YR

2

$16,000

$32,000

$0

$0

$0

$0

$0

~N| OO | W N =

$0

Sub-Total

$32,000

Engineering, PS&E, permitting, construction monitoring

0%

EST

$0

(o] Kool

WSST

0.0%

EST

$0

10

Contingency

10%

EST

$3,200

$3,200

Total

$35,200
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