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DRAFT REMEDIAL INVESTIGATION / FEASIBILITY STUDY REPORT
BOTHELL LANDING SITE
BOTHELL, WASHINGTON

1. INTRODUCTION

This draft Remedial Investigation/Feasibility Study Report (RI/FS) has been prepared for the
Bothell Landing site (Site) located in Bothell, Washington. General Site location and vicinity are
illustrated on Figure 1. The RI/FS was conducted under Agreed Order DE 6294, dated February
3, 2009 as amended by Amendment No. 1 to Agreed Order No. DE 6294, 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 preparation of an RI/FS report, followed by the
development of a draft Cleanup Action Plan (dCAP) after approval of the final RI/FS report.

The Bothell Landing property was entered in to the Voluntary Cleanup program (VCP) prior to
the City’s ownership around 1999. The property owners at the time filed a restrictive covenant
in January 2002 acknowledging that impacted soils and ground water remained at the property.
Ecology issued an interim No Further Action (NFA) determination for the Site in 2002 for soils
only. The Site was removed from the VCP in 2006 due to the lack of activity, and the NFA
determination rescinded due to cleanup exceedances.

The City acquired the Bothell Landing 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, 2013/2014,
2015, and 2017 at the Site.

RI activities were performed between February 2013 and March 2015 following Ecology’s
approval of the final RI/FS Work Plan and Amendment No. 1, and in accordance with the
Ecology-approved project work plans (HWA 2009a, HWA 2011b). A copy of the final RI/FS
Work Plan and Amendment No. 1 are included in Appendix A. Due to accessibility issues,
Ecology approved a phased approach to conduct limited RI’s whose results would ultimately be
incorporated in this final RI/FS report. This report documents the results of the RI and interim
action soil cleanups conducted in 2010, 2013/2014, 2015, and 2017 at the Site. The City owns
the Site, a portion of which accommodates the newly realigned State Route (SR) 522 and the
southward extension of Bothell Way NE. Figure 2a depicts the alignment of SR 522 and Bothell
Way NE through the Site and adjacent properties.

The Ecology project coordinator is Jerome Cruz, 3190 160th Ave SE, Bellevue, WA 98008,
(425) 649-7094. The Project Coordinator for the City of Bothell is Steven Morikawa, 9654 NE
182nd Street, Bothell, WA 98011, (425) 486-2768, ext. 4443.
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The interim action total petroleum hydrocarbon (TPH) soil cleanups conducted prior to and
concurrent with this RI were completed in several phases; the first one in 2010, before the
roadway realignment, the second one in 2013/2014 after the roadway realignment, one in 2015 to
address limited soils that were not previously accessible, and one in 2017 to address limited soils
tat were discovered in 2016.

Phasing of the first two cleanups was necessary in order to effectively manage access to TPH
contaminated soils beneath the old (operational in 2010) and the new roadways (operational in
2013), with minimal impacts to traffic. The interim action cleanups were performed pursuant to
the terms and conditions of Amendment No. 1 to Agreed Order Number DE 6294 as amended on
June 9, 2010 between Ecology and the City. Tasks performed to date include:

(98]

11.

. Preparation and submittal to Ecology of the draft Remedial Investigation and Feasibility

Study Work Plan (HWA, 2009a)

Remedial investigation (RI) activities in 2009

Initiation of a feasibility study (FS) in 2009

Preparation and submittal to Ecology of the Bothell Landing Remedial
Investigation/Feasibility Study, and associated Draft Cleanup Action Plan which have not
been finalized or approved pending completion of interim actions and monitoring
(Parametrix, 2009a, b)

. Preparation and submittal to Ecology of an Interim Action Work Plan (Parametrix,

2010b)

Completion of the 2010 initial phase of interim action soil cleanup and subsequent
reporting (Documentation of Interim Action at Bothell Landing Site, HWA, 2011a)
Preparation and submittal to Ecology of the Remedial Investigation Feasibility Study
Final Work Plan, Bothell Landing Site Bothell, Washington, September 19, 2011 (HWA,
2011b) containing Amendment No. 1 to the Agreed Order adopting the approved area-
wide network (dated September 19, 2011)

Preparation and submittal to Ecology of a Letter Report: Bothell Landing Interim Action
Status Report, January — March 2014, Bothell, WA dated April 7, 2014 (HWA, 2014a)
Completion of the 2013 and 2014 phase of interim action soil cleanups

. Preparation and submittal to Ecology of Interim Action Cleanup Action Report, Bothell

Landing Site, Bothell, WA dated September 2, 2014 (HWA, 2014d)

Completion of four Quarterly Ground Water Letter Reports submitted as part of the area-
wide ground water monitoring task being performed under the Bothell Landing Agreed
Order (HWA, 2014c, e; HWA, 2015a, b)

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).

Landing RIFS 8 10 17.docx 2 HWA GEOSCIENCES INC.
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1.1 SITE LOCATION AND DESCRIPTION

The Bothell Landing 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 at a
location generally south of the intersection of SR 522 and SR 527 as they existed at the time the
Agreed Order was signed, see Figure 2c. The Site is in the vicinity of a former 2.8-acre property
where petroleum hydrocarbon impacts were discovered. The legal description of the former 2.8-
acre property is:

Lot A, City of Bothell Short Plat No. D-80-079, recorded under King County recording
number 8201120582, being a portion of Tracts 2 and 3, Wilson Gardens Tracts, according to
the plat thereof recorded in Volume 22 of Plats, page 91, in King County, Washington, AND,
Lot B, City of Bothell short plat No. D-80-079, recorded under King County recording
number 8201120582, being a portion of Tracts 2, 3, and 4, Wilson Gardens Tracts, according
to the plat thereof recorded in Volume 22 of Plats, page 91, in King County, Washington.

The 2.8-acre parcel no longer exists in its original configuration, although the City currently
owns that land, which includes public rights-of-way for the newly constructed and re-aligned SR
522 and Bothell Way NE, and portions of three newly formed parcels on the east, west, and
south sides of the new “T” intersection, two of which include portions of the now vacated,
former SR 522 roadway. Current City-owned parcels that now contain a portion of the former
2.8-acre Bothell Landing parcel are:

e Northeast corner — Lot E, F, G
e Northwest corner — Lot D
e South part — City park land (Park at Bothell Landing)

Former addresses on the original 2.8-acre parcel where the intersection now lies include 18120,
18126, and 18132 Bothell Way, and 10001 Woodinville Drive, Bothell, Washington. Ecology’s
Facility Site ID for the Site is # 73975762. The Site is noted as a Brownfields Site in Ecology’s
Integrated Site Information System (ISIS) database. The latitude of the site is generally 47.7591
and the longitude is -122.2077.

The City acquired the original 2.8-acre Bothell Landing property through two property
purchases, 1) in 1998 for roadway widening and construction of a small park (Rotunda Park),
and 2) in 2008 for construction of the SR 522 realignment. A 48-inch diameter concrete culvert
conveys Horse Creek through the northern and eastern portion of the property, and daylights just
beyond the east property boundary. Flow to this drainage will be largely re-routed to a new
drainage system (consisting of pipes and open channel segments) constructed some 300 feet west
of the old Horse Creek channel, sometime in 2016. Figure 2a shows the former and new
locations of the Horse Creek Channel.

Landing RIFS 8 10 17.docx 3 HWA GEOSCIENCES INC.
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Figure 2b shows zoning in the study area. Zoning of the Site is designated as:

e Downtown Core - residential uses allowed

e 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.

Prior to the new roadway construction and interim actions, the property was occupied by two,
single-story restaurants in the northeast and northwest corners of the property and two, multi-
tenant retail and office buildings in the southern portion of the property. The remainder of the
property was covered with asphalt-paved parking and landscaping. The buildings were
demolished in May 2010 in advance of the soil cleanup work and subsequent construction of the
new roadway. The remnant portions of the property and vacated former SR 522 roadway have
been conjugated into new City parcels and are being sold to private parties for redevelopment;
the southern portion of the property will become a part of the expanded park.

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.” Information about Site
boundaries is obtained and evaluated through the RI process. Whereas the Site was originally
defined as a 2.8-acre property (which no longer exists due to re-platting of parcels and
construction of the new roadways) the findings of this RI demonstrate that hazardous substances
at the Bothell Landing Site have come to be located in the area identified on Figure 2a. This
boundary includes the area of petroleum impacts which has largely been cleaned up, and the area
within the former 2.8-acre Bothell Landing property which contains arsenic in ground water
exceeding cleanup levels. Adjoining areas which also contain arsenic in ground water exceeding
cleanup levels, although contiguous with the Bothell Landing Site, will be included in other
Agreed Order sites, for administrative purposes.

1.2 OBJECTIVES

The objective of this RI/FS report is to meet the requirements of the Model Toxics Control Act
(MTCA) Cleanup Regulation (Washington Administrative Code [WAC] 173-340) to
characterize the Site and evaluate 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, and potential receptors and develop a site conceptual model. This
was accomplished using existing data as well as conducting site-specific investigations. The RI
findings were then used to complete a FS, 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
proposed cleanup alternatives will then be detailed in a final dCAP.

Landing RIFS 8 10 17.docx 4 HWA GEOSCIENCES INC.
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Specific objectives of the RI/FS include:

e 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.

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

e Develop a conceptual site model (exposure pathways and receptors)

e Discuss preliminary cleanup standards and remedial action objectives

e Identify and screen feasible remedial technologies

e Assemble and screen remediation alternatives

e Perform a detailed evaluation of the screened remediation alternatives

e 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 Kleinfelder (1999), Riley Group (2007), ECOSS (2008), HWA (2007, 2009a), and
Parametrix (2009a). The following is a summary of those assessments. \

Past owners of the former 2.8 acre Bothell Landing property include the following:

e Richfield Oil (ARCO) — 1936 to 1954

e Signal Brand Petroleum — 1954 to 1974

e Vintage Sambo’s Restaurant — 1976

e Beta Holdings Limited Partnership / Beta Commercial Properties — ca. 1998 - 2009
e City of Bothell — 2009 to present

Two service stations were previously located at the northeast and northwest corners of the Site
between the 1930’s and 1970°s. The stations were demolished during site reconstruction in the
1970’s and the underground storage tanks (USTs) associated with the stations were reported to
have been removed (Riley Group, 2007).

Prior to 2009, the former 2.8 acre Bothell Landing property was occupied by two, single-story
restaurants in the northeast and northwest corners of the property and two, multi-tenant retail and
office buildings in the southern portion of the property. The remainder of the property was
covered with asphalt-paved parking and landscaping. The buildings were demolished in May
2010 in advance of soil cleanup work and subsequent construction of the new roadway. The
remnant portions of the property and vacated former SR 522 roadway have been conjugated into
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new City parcels and are being sold to private parties for redevelopment; the southern portion of
the property will become a part of the expanded park. The restaurants and retail buildings were
excluded as possible sources of contamination, whereas the service stations were not. Extensive
subsequent RI explorations confirmed this.

In 1998, the City purchased the north-central portion of the site at 10001 Woodinville Way as
part of a roadway widening and the Rotunda Park project. In the course of site excavation, five
USTs and associated petroleum-affected soils were discovered. The USTs were assumed to have
been associated with one of the former service stations. The City removed approximately 385
tons of petroleum-affected soils from the Site. Petroleum hydrocarbon and aromatic
hydrocarbon concentrations remaining in the excavation sidewalls exceeded Ecology’s Model
Toxics Cleanup Act (MTCA) cleanup levels. The excavation was backfilled with clean imported
soils. A plastic sheeting barrier was placed around the excavation limits to minimize
recontamination of soil from adjacent impacted soils.

The remaining (non-City owned at the time) parcels comprising the site were investigated by
Kleinfelder (1999) who identified gasoline, diesel, oil, and benzene in soil and ground water at
the Site. The property owners at the time filed a restrictive covenant in January 2002
acknowledging that impacted soils and ground water remained at the property. Ecology issued
an interim No Further Action (NFA) determination for the Site in 2002 for soils only. The Site
was later removed from the Voluntary Cleanup Program in 2006 due to the lack of further
activity, such as monitoring or remediation. The 2002 NFA determination was also rescinded at
this time due to cleanup exceedances.

HWA performed a Phase II environmental site assessment in 2007. The assessment identified
soils in the northern portion of the property (vicinity of the known UST releases) containing
petroleum-related compounds (petroleum hydrocarbons, aromatic hydrocarbons, and semi-
volatile organic compounds) exceeding Ecology MTCA Method A cleanup levels (Table 740-1
in WAC 173-340-900). Ground water at the Site apparently was affected by multiple sources.
Petroleum hydrocarbon impacts to ground water from historic UST releases at the property
appeared to be limited. Chlorinated solvents were detected in ground water samples at the
northwest and northeast portions of the property. These detections appeared to be from an
upgradient source located north-northeast of the Site (the Ultra Custom Care Cleaners site, which
is under a separate Agreed Order between the City and Ecology.)

Parametrix’s 2009 remedial investigation concluded that petroleum contamination in soil and
ground water at the former gas station area (described in Section 1.4) was relatively well defined
within the Site boundaries; however, soil contamination extended into the SR 522 right-of-way
where it was less well defined. The extent of the petroleum-contaminated ground water plume
was limited to the vicinity of the Rotunda Park (described in Section 1.1). The backfill around
the Horse Creek culvert (see Figure 2a) did not appear to be a preferential pathway for
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contaminated ground water. Surface water in the open channel portion of Horse Creek did not
appear to be significantly affecting nearby surface soils or ground water. Halogenated volatile
organic compounds (HVOCs) including tetrachloroethene (PCE), trichloroethene (TCE), and
breakdown products, were present in ground water throughout the central and northern portions
of the Site with concentrations generally below MTCA Method A cleanup levels (Table 720-1 in
WAC 173-340-900). One location at the southeast corner of the Rotunda Park area contained
vinyl chloride in ground water exceeding the MTCA cleanup level. Concentration distributions
indicated that the HVOCs were migrating to the Site from an upgradient source (the Ultra
Custom Care Cleaners site).

The 2011 Final RI Work Plan identified additional data gaps associated with defining the nature
and extent of HVOC impacts from the upgradient HVOC plume, other potential off property
sources of TPH impacts, and on-property TPH impacts. The 2011 Final RI Work Plan and
subsequent discussions and correspondence with Ecology also defined an area-wide ground
water monitoring well network to address the Bothell Landing and several other nearby sites
under Agreed Orders.

1.4 CURRENT AND PLANNED SITE USE

. Currently, the Site is occupied by existing and new roadways, and vacant land which is
unpaved and hydroseeded. The land not under the roadway will be redeveloped as part of the
City’s overall Downtown Revitalization Plan. Future use of portions of the Site not under the
new roadways is expected to be mixed use (possibly retail, parking, and/or park amenities) under
the City’s Downtown Revitalization Plan (Parametrix, 2010b).

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

e North of SR522: Downtown Core - residential uses allowed

e 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.

No changes to the current zoning are anticipated.

A 48-inch diameter concrete culvert conveys Horse Creek through the northern and eastern
portion of the former 2.8 acre Bothell Landing property. 1n 2016, Horse Creek flows were re-
routed to a new open channel drainage system (consisting of pipes and open channel segments)
constructed some 300 feet west of the old Horse Creek alignment Figure 2a shows the former
and new locations of the Horse Creek Channel.
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2. ENVIRONMENTAL SETTING
2.1 PHYSICAL CONDITIONS / TOPOGRAPHY

The Site is predominantly flat. The west property boundary adjoins the Former Bothell Hertz
Facility that was previously occupied by a commercial rental business with documented and
suspected hazardous material releases to soil and ground water (HWA, 2008). The east property
boundary consists of vegetated/landscaped ground sloping down to Horse Creek. Horse Creek is
an urban, active, fish-bearing stream discharging to the Sammamish River just beyond the
southern boundary of the Site, although flows to this outfall have largely been re-routed to a new
drainage system (consisting of pipes and open channel segments) constructed some 300 feet west
of the old Horse Creek channel. Figure 2a shows the former and new locations of the Horse
Creek Channel. The creek is conveyed through storm drain pipes upgradient of the Site. A 48-
inch diameter concrete culvert conveys Horse Creek through the northern and eastern portion of
the Site, daylighting just beyond the east property boundary. The Sammamish River is between
175 and 250 feet south of the Site and separated from the property by NE 180th Street and the
Park at Bothell Landing, a City park (Parametrix, 2009a).

Surface water and sediment sampling of Horse Creek (the Horse Creek located on and adjacent
to the Site and referred to in the preceding paragraph) were not conducted as part of this RI, and
were not included in any of the RI work plans submitted to Ecology, because Site history and
exploration results did not suggest any surface water or sediment impacts related to Site sources
(Parametrix, 2010a). Neither petroleum or HVOCs contamination was detected in the three
wells/borings located closest to the original Horse Creek (BLBH-24, MW-1, and BLMW-5),
indicating that ground water from the Site potentially discharging to Horse Creek is not
contaminated. Horse Creek is an urban drainage and as such, likely contains a certain level of
petroleum hydrocarbons, metals, and other contaminants from sources throughout the entire
drainage basin. These are the result of runoff from pollution generating surfaces such as
roadways and parking lots. Prior to 2010, petroleum hydrocarbons and solvents were detected
seasonally and sporadically at the outfall of the Horse Creek culvert into the Sammamish River,
located south of the Bothell Landing Site. The source of the releases was never positively
identified, but was suspected to originate at the former Northshore School District property
located several hundred feet north of the Bothell Landing Site. After cleanup of the Northshore
School District property in 2010, the releases stopped, confirming this theory.

2.2 GEOLOGY

Site-specific stratigraphy typically consists of approximately 5 to 8 feet of silty sand fill over
alluvial soil consisting of interbedded silt and peat. Much of the fill material is likely dredged
spoils placed on the property from realignment of the Sammamish River in the 1960s (HWA,
2008). Interbedded alluvial sand and silt was encountered between 8 and 20 feet below ground
surface (bgs). Peat or silt beds with high organic content up to 2 feet thick are present within the
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alluvial soil, generally at depths greater than 10 feet bgs. These compressible, organic-rich beds
appear to underlie much of the Site but may not represent a contiguous layer (Parametrix, 2009).
Boring logs for various investigations are included in Appendix B.

2.3 HYDROGEOLOGY

Ground water in monitoring wells was encountered between approximately 3 and 9 feet bgs.

The inferred direction of ground water flow is to the east-southeast toward the Sammamish River
at a gradient, i, of 0.011 to 0.046 feet per foot. Ground water flow direction and contours are
illustrated on Figure 3. Appendix C contains ground water gradient maps prepared on various
dates, when more wells were present on the Site. The horizontal hydraulic conductivity, K, for
the water-bearing zone was estimated to be 2.0 x 10-3 to 5.6 x 10-3 feet per minute (2.9 to 8.1
feet/day) using slug testing data collected during the remedial investigation field activities
(HWA, 2009b). 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:

29 ft/d x 0.011/0.2 =0.16 feet/day = 58 feet/year to
8.1ft/dx 0.046/0.2 =1.9 feet/day =677 feet/year.
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3. INTERIM ACTION SOIL CLEANUPS

The interim actions were performed in order to allow for the construction of the realigned SR
522 roadway in newly remediated areas. These interim actions for contaminated soil at the Site
included excavation and off-site disposal of all accessible impacted soils as documented in soil
cleanup documents submitted to Ecology (refer to Section 1). The following sections describe
the cleanup. The confirmation sampling results and findings obtained during the interim
cleanups are included in this RI/FS report in Appendix D and E (on CD).

2010 Interim Action — The City engaged a construction contractor, Hos Brothers Construction
of Woodinville, Washington to perform the first interim action soil cleanup in September and
October of 2010. HWA monitored the cleanup activities and collected confirmation samples at
the final limits of excavation. Prior to cleanup, the contractor demolished all the building slabs
and parking lots and cleared and grubbed the former 2.8 acre property in preparation for the soil
cleanup and subsequent construction of the SR 522/Bothell Way NE realignment.

2013/2014 Interim Action — The City engaged a construction contractor, Guy F. Atkinson
Construction, LLC, (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 monitored the cleanup activities and collected confirmation samples at the final
limits of excavation.

2015 Interim Action — The 2015 interim action soil cleanup removed a small amount of soil on
private property which was not accessible during the prior cleanups.

2017 Interim Action — Due to discovery of one area with TPH in soil exceeding Site cleanup
levels, the City engaged a construction contractor, Interwest Construction Inc. (Interwest) of
Burlington, Washington to perform the last round of interim action soil cleanup. HWA
monitored the cleanup activities and collected confirmation samples at the final limits of
excavation.

3.1 PRE-CLEANUP CHARACTERIZATION

Prior to large scale excavation activities, HWA personnel conducted test pit characterization (i.e.,
“pot holing”) to delineate clean overburden soils, and to assess the lateral and vertical extent of
TPH and metals impacted soils with respect to previous investigations.

2010 Interim Action — HWA’s 2010 test pit characterization activities included collecting
samples of TPH-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 Method B risk analysis
are presented in Appendix F and summarized in Table 1.
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Sixteen test pits were excavated between September 2nd and 20th 2010 using a rubber-tired
backhoe operated by the Contractor. Test pits TP-17 through TP-21 were excavated on October
1, 2010 to investigate whether TPH contamination had migrated onto the Site from the adjacent
Bothell Former Hertz Facility, in an area where the Contractor reported suspect soils in a utility
trench. Figure 4 shows test pit locations. Test pits were excavated to a maximum depth of 8 feet
bgs. HWA personnel collected a total of 38 representative soil samples at various depths within
the test pits for chemical analysis.

2013/2014 Interim Action — Seven test pits were excavated in August, 2013 using a tracked
excavator operated by the Contractor. Test pits TP-L1 through TP-L7 were excavated to
investigate and delineate TPH contamination north of the former Rotunda Park location and
within the former SR 522 / Bothell Way NE intersection. During utility work in 2012, an
underground storage tank had been discovered in the north edge of the SR 522 roadway
southeast of the former Grease Monkey property (HWA, 2012). Although a release was not
documented in HWA’s UST site assessment report, there was the potential for historical releases
from the former service station located at that site (ECOSS, 2008; HWA, 2007a). Figure 4
shows test pit locations. Test pits were excavated to a maximum depth of ten feet bgs. HWA
personnel collected a total of 16 representative soil samples at various depths within the test pits
for chemical analysis.

Seven additional test pits were excavated in January, 2014 using a tracked excavator operated by
Atkinson. Test pits TP-L8 through TP-L14 were excavated to investigate and delineate TPH
contamination within the former SR 522 right-of way. Additionally, three test pits were
completed in the City’s "Triangle Park' (the small triangular area between Main Street and the
former SR 522 roadway at their intersection) to assess soil conditions at that location. Figure 4
shows test pit locations. Test pits were excavated to a maximum depth of nine feet bgs. HWA
personnel collected a total of 21 representative soil samples at various depths within the test pits
for chemical analysis.

HWA also collected nine soil samples during water line installation in February 2014. The water
line was installed in Main Street and Triangle Park. Soil samples were collected between depths
of four and 7.5 feet.

2015 Interim Action — The City completed the interim action soil cleanups in 2015 after
obtaining access to a private property (which housed a Baskin Robbins Ice Cream shop)
containing a small amount of impacted soil not accessible during the prior cleanups.
Approximately 9 tons of soil were excavated from the area surrounding sample location L-PEX-
85 and disposed of off site at the Republic/Rabanco landfill. Confirmation samples were all
below cleanup levels.

2017 Interim Action — In July 2016, the City informed Ecology that as part of their due
diligence, a prospective developer represented by Farallon Consulting (Farallon) had
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encountered petroleum contaminated soils during a Limited Subsurface Investigation on the on
the eastern portion of the Bothell Landing Site. The City subsequently met with Ecology and
submitted a “Residual Soil Excavation Work Plan” (October 12, 2016), thereafter receiving
Ecology’s concurrence to implement the remediation work. The work consisted of excavation
and off-site disposal of all impacted soils.

3.2 SoOIL EXCAVATION

2010 Interim Action — The Contractor excavated contaminated soil at the Site between
September 2 and 27, 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 analysis to document that the soils left in place or stockpiled met the
preliminary 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 east to west during the 2010 cleanup. Approximately
784 cubic yards of clean overburden soil were excavated and stockpiled (and segregated to
prevent cross-contamination using plastic sheeting) for later reuse. Contaminated soil was
excavated approximately down to the contact with a peat horizon underlying the impacted soils,
which was found to meet the cleanup levels. The approximate limits of 2010 soil excavation are
shown on Figure 4. The final excavation was approximately 50 by 160 feet in its maximum
width and length. The depth of the excavation ranged from approximately 5 to 14 feet bgs.

In 2010 along the northern property boundary, contaminated soil was left in place adjacent to the
(then active) SR 522 roadway to protect the structural integrity of the active roadway and
associated sidewalk and underground utilities. An abandoned 12-inch concrete storm drain pipe
that apparently connected to the Horse Creek culvert was unearthed in the eastern extent of the
excavation (Photo 2). This storm drain pipe was not identified on City utility plans, and appeared
to have been abandoned as it did not convey flowing water or have stained interior sidewalls.
The Contractor capped the storm drain pipe with quick setting concrete where it was exposed in
the northeastern and southeastern sidewalls of the excavation.

In 2010 scattered buried debris in the soil (e.g., tires, rubber hose, broken concrete, bricks,
lumber, metal, and glass) was unearthed in the western half of the excavation from about 8 to 10
feet bgs and lying immediately above the peat horizon. The soil associated with the buried debris
had high TPH concentrations, primarily in the gasoline range.

In 2010 an 8-inch diameter concrete storm drain pipe was unearthed in the western sidewall of
the excavation at 5 feet bgs in the vicinity of the Horse Creek culvert (Photo 5). This storm drain
pipe apparently had never been put into service, as it was capped when unearthed. Because the
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original cap was inadvertently broken when uncovered, the Contractor capped the storm drain
pipe again with quick setting concrete.

In 2010 the Contractor utilized a vactor truck and compressed air to excavate explorations along
the Horse Creek culvert. This effort better defined the location of the culvert and its manhole
access on the Bothell Landing site (Photo 7). As discussed in the following section (4.3), HWA
also utilized the vactor truck explorations to evaluate potential impacts in the backfill
surrounding the culvert.

For the 2010 cleanup the Contractor transported contaminated soil and debris to the CEMEX
USA (formerly Rinker) Inert Materials Landfill facility in Everett, Washington for thermal
desorption treatment followed by permitted landfill disposal. A total of 3,556.5 tons of soil were
excavated and transported to the CEMEX facility.

2013/2014 Interim Action — The 2013 and 2014 interim action soil cleanups completed
excavation of the remnant contaminated soils left in place adjacent to SR 522 in 2010 to protect
the structural integrity of the active roadway and associated sidewalk and underground utilities.
The Contractor excavated contaminated soil at the Site between October 2013 and May 2014.
Soil remediation activities took place in several stages as roadways were abandoned and access
was scheduled around realignments and other construction activities. Remediation west of
Bothell Way NE took place in October, 2013, and remediation east of Bothell Way NE took
place between January and May 2014.

During the 2013 and 2014 cleanups clean overburden soils were excavated and stockpiled on site
for later reuse. Contaminated soil was excavated approximately down to the contact with a peat
horizon and sandy silts underlying the site, which was found to meet the cleanup levels. The
approximate limits of the 2013 and 2014 soil excavations are shown on Figure 4. The final
excavation west of Bothell Way NE was approximately 50 by 50 feet in the vicinity of the
former Rotunda Park location and extended northward approximately 20 feet wide and 80 feet
long. Test pit and soil borings in the center of Bothell Way NE did not identify petroleum-
affected soils, so the roadway was not excavated.

Additional excavation was completed along the east side of the Bothell Way NE roadway
underlying the former SR-522 roadway and former Triangle Park. An area of approximately 100
by 100 feet was excavated between Bothell Way NE and Main Street, with an additional area
under the former SR-522 excavated to the east, extending approximately 40 feet wide by 80 feet
long. The depth of the excavations ranged from approximately six to 12 feet bgs.

For the 2013 and 2014 cleanups the Contractor transported contaminated soil and debris to the
Cowlitz County Landfill in Longview, Washington. A total of 3,317.95 tons of contaminated
soil were excavated and transported to the Cowlitz County Landfill permitted landfill disposal.
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2015 Interim Action — The 2015 interim action soil cleanup removed a small amount of soil on
private property which was not accessible during the prior cleanups. Approximately 9 tons of
soil were excavated from the area surrounding sample location L-PEX-85 and disposed of off
site at the Republic/Rabanco landfill. Figure 4 shows this location.

2017 Interim Action — After discovery of the area with remaining soil above cleanup levels, the
City engaged Interwest Construction Inc. of Burlington, Washington to perform the interim
action soil cleanup in January 2017. HWA personnel monitored the cleanup activities and
sampled soil to confirm successful cleanup.

Interwest excavated contaminated soil at the Site on January 11 and 13, 2017. Confirmation soil
samples were collected from the bottom of the remedial excavation on January 17, 2017. HWA
personnel directed the cleanup based upon prior investigations and remedial excavation
activities, 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 analysis to document that the soils left in place met the Site
cleanup levels.

Contaminated soil was generally excavated to depths ranging between 8.5 and 11 feet below
ground surface (bgs), which was found to meet the cleanup levels. The approximate limits of soil
excavation are shown on Figure 2. The apparent overlap of the 2017 excavation boundary with
the former 2010 excavation boundary on the figure is due to the sloped excavations. The dashed
lines represent top of sloped sidewalls. Impacted soils excavated in 2017 within the apparent
2010 excavation boundary were generally below the 2010 excavation limits.

Interwest excavated and transported 391.2 tons of soil to the CEMEX USA (formerly Rinker)
Inert Materials Landfill facility in Everett, Washington for thermal desorption treatment followed
by permitted landfill disposal.

3.2.1 UST Removal

On April 30, 2014, the Contractor uncovered a UST during excavation of contaminated soils
near the former Triangle Park at the southeast corner of the roadway intersection. The UST
contained no product or water, but did contain some soil. The UST was 300 gallons in capacity,
and was of welded steel construction. Rust was observed on the surface of the UST, and
evidence of small holes was observed. Vent, fill and distribution lines associated with the UST
were not present at the time of the UST removal.
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An HWA Washington Licensed Geologist/Certified UST Site Assessor observed the Contractor
excavate soils around the tank, exposing the UST. The UST was removed and stored on site due
to the ongoing soil excavation activities.

Clearcreek Contractors of Marysville, Washington (Clearcreek), a licensed UST
decommissioning supervisor, removed the UST on May 2, 2014 with the assistance of the
Contractor using a track-mounted excavator. The UST was heavily damaged during removal.
Bothell Fire Department personnel inspected the UST prior to its removal from the site for off-
site cleaning and disposal by Clearcreek. Figure 5 shows a detail of the UST area.

HWA performed a UST Site Assessment after the UST removal, and documented the soil
conditions. Staining and odors were noted in the soils adjoining and immediately underlying the
UST. Soils underlying the UST were excavated to a depth of approximately eight feet bgs as
part of remedial activities. HWA collected two soil samples along the UST end and side and
below the UST for characterization purposes (see Figure 4).

Table 2 presents the analytical results for the UST Site Assessment. Gasoline-range petroleum
hydrocarbons and benzene exceeding MTCA Method A cleanup levels (Ecology, 2007) were
detected in the soil sample immediately underlying the UST (L-TANK-BOT-8). The end and
sidewall samples (L-TANK-E and L-TANK-S) contained diesel-range petroleum hydrocarbons
at concentration below the MTCA Method A cleanup level of 2,000 mg/kg. Lead was detected
in all three samples, but at concentrations below the MTCA Method A cleanup level of 250
mg/kg.

Additional soil excavation was completed in the vicinity of the UST as part of the remedial
excavation, with all soils exceeding cleanup levels subsequently removed.

3.3 CONFIRMATION SAMPLING

2010 Interim Action — Twelve excavation sidewall and seven excavation bottom samples were
collected to confirm the 2010 soil cleanup (Table 2). Figure 4 depicts 2010 confirmation sample
locations. Twenty-five, 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 contaminants of concern (COCs) at concentrations
exceeding Site cleanup levels.

Five 2010 confirmation samples included contaminated soil left in place under the (then) active
SR 522 roadway, to protect the structural integrity of the road and associated sidewalk and
underground utilities. This area and the soil represented by those samples was subsequently
cleaned up in the 2013/2014 cleanup.
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Soil samples collected in test pits TP-17 through TP-21 in 2010, excavated near a utility trench
to investigate potential impacts from the adjacent Bothell Former Hertz Facility, did not contain
COC:s at concentrations exceeding Site cleanup levels (Table 2).

Contaminated soil was left in place in 2010 at location L-PEX-8 (see Figure 4) to protect the
structural integrity of the 48-inch concrete Horse Creek culvert. Although this culvert is slated
for decommissioning in the near future, it will not be removed, and impacted soils will not be
accessible for removal. At vactor truck exploration L-PEX-14 (see Figure 4) on the west side of
the Horse Creek culvert, HWA personnel used a clean stainless steel hand auger to sample the
culvert backfill below the bottom of the vactor truck exploration. This sample, L-PEX-14-9, had
COC concentrations below MTCA Method A cleanup levels indicating that the culvert backfill is
not contaminated or a preferred pathway for contaminated ground water, and the volume of
impacted soil in this location is small.

2013/2014 Interim Action — In the course of the 2013 and 2014 cleanups 34 excavation sidewall
and 28 five excavation bottom samples were collected from the cleanup areas to confirm soil
cleanup (Table 2). Ten soil samples confirmed cleanup along the water line, and 17 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 COCs at concentrations exceeding site cleanup levels. (Table 2). Figure 4
depicts confirmation sample locations. Other than the soil left at the property boundary at the
east edge of the former SR 522 roadway at the limit of the City right-of-way (not accessible
because City did not have property owner’s permission to extend excavation onto private
property) (sample location L-PEX-85, see Figure 4), the 2013 and 2014 cleanups achieved the
site cleanup levels.

2015 Interim Action — The City obtained access to the private property (which houses a Baskin
Robbins ice cream shop) adjoining sample location L-PEX-85 in 2015, and conducted soil
cleanup in this area in September 2015 (HWA, 2015¢). Approximately 9 tons of soil were
excavated and disposed of off site at a permitted facility from the area surrounding sample
location L-PEX-85. Three confirmation samples were collected from the north, east and west
sides of the excavation at approximately 5 feet below ground surface (corresponding to the depth
of former sample L-PEX-85), and were all below laboratory reporting limits or preliminary Site
cleanup levels (MTCA Method A). Figure 4 shows all interim action soil cleanup limits and
samples. Appendix E contains the report documenting the 2015 cleanup.

2017 Interim Action — HWA collected a total of 16 excavation sidewall and 5 excavation
bottom samples to confirm soil cleanup (Table 1). Of the 16 sidewall samples, 2 of the sample
locations were over-excavated due to laboratory results indicating contaminants of concern
(COCs) were above Site cleanup levels. Figure 4 and 4B depict confirmation sample locations.
Appendix E contains the report documenting the 2017 cleanup.
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3.4 GROUND WATER MANAGEMENT

Minor ground water seepage was present at approximately 8 to 10 feet below original grade at
the Site. Ground water flow into the excavations was managed by creating sumps and ponding
the water behind soil berms. Accumulated water was removed with either a gasoline powered
‘trash’ pump or an electric submersible dewatering 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 a sanitary sewer, for treatment at King County’s wastewater treatment plant.

3.5 ORC PLACEMENT

2010 interim action — To facilitate bioremediation following soil removal in 2010, the
Contractor applied 1,834 pounds of Oxygen Release Compound® (ORC) along excavation
sidewalls where TPH 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
the slurry to the side of the excavation along SR 522 at the elevation of ground water.

2013/2014 Interim Action — For the 2013 and 2014 cleanup the Contractor applied 1,500
pounds of ORC along the upgradient excavation sidewalls to address contamination left in place.

HWA estimates that the ORC will slowly release dissolved oxygen to ground water for
approximately a year following cleanup thus encouraging destruction of residual hydrocarbons in
soil and ground water by naturally-occurring aerobic bacteria in the soil; which will reduce the
possibility of re-contamination of clean fill south of the impacted soils.

3.6 WELL DECOMMISSIONING

Monitoring wells MW-3 and MW-4 were decommissioned in 2010 because of their location
within the cleanup excavation. Decommissioning was performed by excavation and removal
under HWA'’s supervision, as the depth of the excavation was greater than the well depths. Prior
to remedial activities, Slead Construction Inc., a Washington State licensed well drilling
contractor under subcontract to the Contractor, decommissioned ground water monitoring well
BC-8 in accordance with WAC 173-160-381. Although not within the cleanup excavation
footprint, well BC-8 was decommissioned because it was located under the new roadway.

3.7 SITE RESTORATION

In 2010 after excavation of contaminated soil and receipt of confirmation sample analytical
results, the Contractor backfilled and compacted the excavation with a combination of clean
imported structural fill soils meeting the requirements of Select Borrow, per WSDOT Standard
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Specification 2-03.3(14)K, and 784 cubic yards of previously excavated soils from the Site that
were tested and found to meet Site cleanup levels. Select borrow only was placed under the new
roadway; a combination of select borrow and clean native soils was placed outside the roadway
footprint. 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.

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. The remediation area was
then hydro-seeded for erosion control.

Backfill in all interim action cleanups was performed to similar specifications, with cleanup

areas paved or otherwise developed in areas under the new roadway, and hydro-seeded or
graveled in other areas.
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4. REMEDIAL INVESTIGATION

RI activities were performed between February 2013 and March 2015 following Ecology’s
approval of the final RI/FS Work Plan and Addendum#1 (Ecology letter dated December 16,
2011), and the subsequent completion of the roadway realignment. These activities were
conducted pursuant to the Ecology-approved project work plans (HWA 2011). Due to
accessibility issues, Ecology approved a phased approach to conduct limited RI’s whose results
are now incorporated in this RI/FS report. The RI activities were performed or planned in phases
as follows:

Phase 1
e Remaining petroleum hydrocarbon soil cleanup, including test pit sampling prior to and
during the soil cleanup; and,
e Confirmation sampling during and following cleanup.

Phase 2
e Monitoring well installation and sampling for an area-wide ground water study, at
accessible locations following Phase 1 activities; and,
e Hydrogeologic measurements of ground water elevations and aquifer characteristics.

Phase 3
e One year of quarterly ground water monitoring, following completion of the interim
action soil cleanup.

Phase 4
e Vapor intrusion assessment, if needed

Phase 5

e Chlorinated VOC source delineation at the Ultra Custom Care Cleaners property and
other properties, if found to be part of the Bothell Landing Site (addressed in this report
see Section 4.3).

Phase 6
e Investigations necessary to evaluate potential source control options and to close any
outstanding data gaps; and,
e Preparation of a complete RIFS report (this report).

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 4 before and during the interim action
cleanups. Soil sampling results are summarized in Table 2. Laboratory reports are included in
the interim action cleanup reports (HWA, 2011a; HWA, 2014d, 2107) (see Appendices D and E
[on CD] and in Appendix G (for soil samples collected subsequent to the interim action cleanup
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reports). The limits of excavation during the interim action cleanups (see Figure 4) illustrate the
extent of soil contamination prior to the cleanups (see Section 3.3).

For ground water, RI activities consisted of quarterly ground water monitoring performed
between February 2013 and March 2015 following Ecology’s approval of the final RI/FS Work
Plan and Addendum #1 (Ecology letter dated December 16, 2011, Appendix H), and the
subsequent completion of the roadway realignment. A copy of the final RI/FS Work Plan and
Addendum #1 are included in Appendix H (on CD). Due to accessibility issues, Ecology
approved a phased approach to conduct limited RI’s whose results are now incorporated in this
RI/FS report. The approved phases are:

1. Bothell Landing property / SR 522 petroleum-impacted soil cleanup and confirmation
soil sampling

2. Monitoring well installation and sampling at accessible locations identified following
Phase 1 tasks

3. Monitoring well installation and Quarterly ground water monitoring at Bothell Landing
property and well network in place at this time

4. Vapor intrusion studies / modeling

Chlorinated VOC source delineation at Ultra Custom Care Cleaners site

6. Investigations necessary to evaluate potential source control options and to close any
outstanding data gaps followed by a complete a RI report

N

4.1 AREA WIDE GROUND WATER MONITORING

One year (four quarters) of ground water monitoring for this site was conducted as part of the
area wide ground water network (see Figures 3, 9), and as established by Ecology under the
Bothell Landing Agreed Order (Re: Phase 3 RI activities in Section 5 of the approved Bothell
Landing RI Work Plan (HWA, 2011a [see Appendix A]).

The monitoring activities were conducted for four quarters between May 2014 and March 2015,
with letter reports documenting the test results submitted to Ecology on a quarterly basis (HWA,
2014c, e; HWA, 2015a, b, Appendix I). Some wells identified in the Ecology-approved ground
water monitoring network for this site were retained and sampled for the duration of the one-year
monitoring event; and with Ecology’s concurrence, one well was added to the network (HWA
Letter Report, Addendum 2 to August 20, 2014 Letter Re: Area Wide Ground Water Monitoring
Network). A copy of this report is included in Appendix I.

Ground water at the Site has been investigated for petroleum since 1999 at which time the former
gas station area was targeted for environmental assessment. HVOC ground water contamination
has been an ongoing concern, primarily due to contaminant migration from the north. 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

Landing RIFS 8 10 17.docx 20 HWA GEOSCIENCES INC.



August 10, 2017
Project No. 2007-098-2020

ground water analytical data were compiled by Parametrix (2009a) and are presented in
Appendix C. Post-soil-cleanup ground water analytical data collected by HWA are presented in
Table 3. Monitoring well locations are shown on Figure 2, which shows Ecology's approved,
area-wide, ground water monitoring network. Monitoring well logs are included in Appendix B.
Copies of laboratory reports are included in Appendix G. A data quality assessment for the
laboratory reports is included in Appendix J.

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:

e Ecology’s letter dated June 28, 2011 — Summary of Cleanup Status for Bothell Landing
site (Agreed order No. 6294) (Appendix L);

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

e 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 L)

4.2 PETROLEUM HYDROCARBONS (INCLUDING BTEX)

Prior to the soil cleanups, benzene in well MW-3 was the only petroleum hydrocarbon detected
above cleanup levels in ground water. This well and surrounding soils were excavated during
the 2010 soil cleanup.

Oil-range petroleum hydrocarbons were detected in well BLMW-8 subsequent to the soil
cleanups at concentrations above the cleanup level. This well is located at the west edge of the
former 2.8 acre Bothell Landing property, up- or side-gradient of the originally reported UST
and petroleum impacted area, and does not appear related to those impacts. BLMW-8 is now
located on a new parcel of land associated with the Former Hertz Facility Site, which the City
also owns and is under a separate Agreed Order with Ecology. The BLMW-8 area is therefore
not considered part of the Bothell Landing Site, and impacts to this well will be addressed under
the Former Hertz Facility Agreed Order.

Well UCCMW-10, which was installed north of the Site in Main Street as part of the Ultra
Custom Care Cleaners site, was tested for petroleum hydrocarbons in addition to HVOC:s (the
primary COCs for the Ultra site), due to its location relative to suspected petroleum impacts
associated with an upgradient, off-Site property (Speedy Auto Glass). Ground water from
UCCMW-10 did not contain any petroleum hydrocarbons above laboratory reporting limits in
three of four quarterly monitoring rounds, but contained diesel and oil range petroleum
hydrocarbons during one round (September 2014). The isolated occurrence suggests petroleum
hydrocarbon impacts to ground water in this area are either 1) of a limited or sporadic nature, 2)
represent a temporal condition in ground water which is no longer present, or 3) were the result
of sample contamination resulting in a detection that was a “false positive”. In any case, the
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isolated detection of petroleum concentrations at UCCMW-10 does not appear to be linked to the
Bothell Landing Site.

Petroleum hydrocarbon concentrations in other monitoring wells were below cleanup levels.
43 HVOCs

Historical and current results indicate that the source of HVOCs in ground water at the Site is the
Ultra Custom Care Cleaners site, located 200 feet north and upgradient of the Site. PCE,
trichloroethene (TCE), vinyl chloride (VC), and cis-1,2-dichloroethene (1,2-DCE) were detected
at concentrations exceeding MTCA cleanup levels in several Site wells and numerous upgradient
wells leading to the source area at the Ultra Custom Care Cleaners site. The Ultra Custom Care
Cleaners site is also owned by the City, and is undergoing cleanup under a separate Agreed
Order with Ecology.

HVOC cleanup level exceedances in ground water at the Site include the following:

e VC was detected once at a concentration exceeding the MTCA Method A cleanup level
in MW-3. This well and surrounding soils were excavated out during the 2010 soil
cleanup. Existing wells BLMW-9 and BLMW-10 monitor the ground water immediately
downgradient of where MW-3 was located. Neither of these wells had any HVOC
exceeding cleanup levels in the four rounds of monitoring conducted after the soil
cleanups.

e PCE was detected after the soil cleanups once at a concentration exceeding the MTCA
Method A cleanup level in BLMW-12. No PCE above laboratory reporting limits was
detected during the other three rounds, suggesting the detection was an outlier or quality
control issue. This well is not located near any known source of PCE.

e A well installed northeast of the Site as part of the Ultra Custom Care Cleaners site,
UCCMW-26, had HVOC:s in ground water exceeding cleanup levels. The Ultra site is
under a separate Agreed Order between the City and Ecology, and is currently
undergoing cleanup action.

4.4 METALS

Historical data from 2007 compiled by HWA (Appendix C) showed cleanup level exceedances
of arsenic in ground water in a direct push boring BH-15. Post-soil-cleanup ground water
samples from wells MW-1, BLMW-9, BLMW-11, and BLMW-12 had total and dissolved
arsenic concentrations exceeding the MTCA Method A cleanup level of 5 micrograms per liter
(ng/L). In addition, dissolved chromium and total and dissolved lead concentrations in well
MW-1 exceeded cleanup levels during the first two rounds sampled, but were below reporting
limits during the second two rounds. In November 2014, HWA redeveloped monitoring well
MW-1 and removed some sediment that had entered the well during roadway construction. No
metals were detected for the December 2014 and March 2015 sampling events (Table 3),
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suggesting that prior elevated concentrations were due to the recent construction activities and
sediment being introduced into the well.

The elevated arsenic concentrations in monitoring wells BLMW-9, BLMW-11, and BLMW-12
may in part be naturally occurring and related to the extensive peat deposits underlying the area
south of the Site. Elevated arsenic concentrations in alluvial aquifers of Snohomish and King
Counties have been well documented as a regional issue (HWA, 2007b, included as Appendix
N). In particular, elevated arsenic concentrations (up to 169 ug/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 area south of the
Site. However, since peat was not noted in the well logs for BLMW-11 & BL-MW12, arsenic in
ground water may also be attributed to fill imported to the southern part of the site (see HWA,
2007b). Elevated RCRA metals in soil are also found here (such as barium, cadmium,
chromium, and lead), and may be contributing to the high arsenic.

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.

However, the cause of elevated arsenic concentrations observed in wells BLMW-9, BLMW-11,
and BLMW-12 is not well established. They may be a result of the dissolution of naturally
occurring arsenic compounds associated with the peat deposits underlying the Site or
contamination from imported fill material containing elevated metals, or upgradient ground
water impacts from previous petroleum hydrocarbon releases or HVOC impacts. Given this
uncertainty, Ecology has determined that ground water arsenic remains as a COC requiring
remedial action.

The elevated concentrations in ground water may also be due to reducing conditions created by
other contamination (e.g., petroleum hydrocarbons) 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 drinking water purposes. The EPA Maximum Contaminant Level (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.

4.5 DATA QUALITY ASSESSMENT

Copies of laboratory reports are included in Appendix G. A data quality assessment for the
laboratory reports is included in Appendix J.
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A data quality issue was identified for ground water sample MW-1 collected on September 11,
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 chromium
and lead concentrations in this sample compared to other quarterly ground water samples
collected from this well which were below laboratory reporting limits. This quality control issue
appears to have compromised the analytical accuracy of the dissolved chromium and lead data
for the ground water sample collected from well MW-1 on September 11, 2014 and the result
should be qualified as being biased high.

Following the soil cleanups, concentrations of PCE in ground water at monitoring well BLMW-
12 in the south portion of the Site exceeded the MTCA cleanup level in one of three quarterly
samples (see Table 3), which is thought to be an outlier or QC issue, as this well is not located
near any known HVOC source or other detections.

Following the soil cleanups, diesel- and oil-range petroleum hydrocarbons were detected at
concentrations exceeding MTCA Method A cleanup levels in the second of four quarterly
ground water samples collected at well UCCMW-10. These detections appear to be an outlier or
quality control issue because diesel and oil concentrations in the other three quarterly ground
water samples from well UCCMW-10 were below laboratory reporting limits.

No other quality control issues were identified and 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:

HVOC:s (primarily PCE, TCE, (cis)-1,2-DCE, and vinyl chloride)
Total petroleum hydrocarbons (gasoline-, diesel- and motor oil-range)
BTEX (benzene, toluene, ethylbenzene, and xylenes)

Lead

Polycyclic aromatic hydrocarbons (PAHs) (including naphthalenes)

The Interim Action Work Plan (Parametrix, 2010b) also included other metals (arsenic,
cadmium, chromium, mercury, selenium, and silver) and polychlorinated biphenyls (PCBs) as
COPCs. Because PCBs, HVOC:s, arsenic, barium, cadmium, chromium, lead, mercury, selenium,
or silver were never detected in Site soil at concentrations exceeding MTCA Method A or B
cleanup levels or natural background concentrations during the Phase II ESA, RI, or the two
initial interim action cleanups, they were dropped as COPCs during subsequent cleanup and RI
activity.

Following the interim action soil cleanups, only one area had soils remaining on Site with
cleanup level exceedances, namely the area of L-PEX-8 (under the Horse Creek culvert). The
sample had gasoline and benzene concentrations exceeding Site cleanup levels (Table 2).

Thus soil chemicals of concern (COCs) remaining on Site are:

e Total petroleum hydrocarbons, gasoline-range
e Benzene

5.1.2 Ground Water COCs

COPC:s for ground water in the RI area before the interim cleanups were:

e HVOCs

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

e Metals (arsenic, cadmium, chromium, and lead)

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

The HVOC contamination originating from an off Site source is not considered to be a COC at
the Site requiring site-specific remediation because cleanup at the Ultra Cleaners Agreed Order
Site will remedy HVOC ground water contamination at the Bothell Landing site.

5.2 EXTENT OF CONTAMINATION

COCs are summarized in the preceding section (5.1). Based on the additional explorations and
four rounds of quarterly ground water monitoring, TPH impacts from the Bothell Landing Site
and HVOC impacts from the Ultra Cleaners site are no longer collocated. The HVOC
contamination originating from an off Site source is not considered to be a COC at the Site
requiring site-specific remediation because cleanup at the Ultra Cleaners will remedy HVOC
ground water contamination at the Landing site. Figure 2 shows the Site boundaries as indicated
by this RI.

Soil - The 2010, 2013, 2014, and 2015 cleanups achieved the site soil cleanup levels save for one
small area under the Horse Creek culvert (sample L-PEX-8) which had gasoline and benzene
concentrations exceeding Site cleanup levels.

Ground water - Prior to the soil cleanups petroleum-contaminated ground water occurred only
in the vicinity of Rotunda Park. Based on prior investigations, the backfill around the Horse
Creek culvert does not appear to be a preferential pathway for contaminated ground water.
Horse Creek surface water does not appear to be significantly affecting nearby surface soils or
ground water. HVOCs migrating onto the Site from an upgradient source were present in ground
water in the north portions of the Site at concentrations less than MTCA Method A cleanup
levels. Arsenic was present in direct push boring BH-15 in concentrations exceeding MTCA
cleanup levels.

Following the soil cleanups, dissolved chromium and dissolved lead concentrations in well MW-
1 exceeded MTCA Method A cleanup levels in the second of four quarterly ground water
samples. As discussed in Section 4.5 above, the MTCA exceedances are thought to be a quality
control issue related to sediment in the field-filtered sample, as chromium and lead
concentrations in the three other quarterly ground water samples from well MW-1 were below
laboratory reporting limits.

After the soil cleanups, arsenic was detected at concentrations greater than the Site cleanup level
of 10 pg/L in wells MW-1, BLMW-11, and BLMW-12. Elevated arsenic concentrations may be
a combination of several factors, including contamination from imported fill and regionally
elevated natural concentrations documented in alluvial aquifers of Snohomish and King Counties
(HWA, 2007b, Appendix N). Due to the high concentrations above Ecology’s natural
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background cleanup level for the area (Puget Sound Lowlands), arsenic is considered to be a
COC at the Site.

5.3 RECOMMENDATIONS

Based on the discussion above, HWA and the City recommend that, for administrative purposes,
that Ecology redefine the Site per the definition of “site” in WAC 173-340-200 (see Section 1.1
of this report).

Current Site boundaries would be changed to those shown in red on Figure 2a. The new Site
boundaries will accomplish the following:

e [t will accurately distinguish the Site from the original property configuration, which no
longer exists (see Section 1.1);

e It will more accurately define the nature and extent of environmental impacts associated
with the Site and concentrate remedial efforts. ; and,

e It will allow for the Site to be distinguished from HVOC concentrations migrating to
south from the Ultra Custom Care Cleaners site, which is currently undergoing interim

action under a separate Agreed Order in response to HVOC concentrations in ground
water.

The redefined Site boundaries will be implemented with approval of this report, and allow HWA
and the City to refocus remedial efforts with the start of the next phase of work (the Cleanup
Action Plan [CAP] phase). The dCAP will be prepared and submitted to Ecology for its review
and approval using the new Site boundaries.
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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 prior to completion of the Interim Actions were used to develop
the model shown on Figure 6.

6.2 PRIMARY SOURCES OF CONTAMINATION AND PRIMARY RELEASE MECHANISMS

The primary contaminant source is the former gasoline service stations, including potential
releases from tanks, dispensers, piping, and spilled products. The primary contaminants
associated with the gasoline service stations include petroleum hydrocarbons, aromatic
hydrocarbons, and semi-volatile organic carbon compounds (SVOCs).

Section 5.1 describes the COCs, which are:

Soil:
e Total petroleum hydrocarbons, gasoline-range
e Benzene

Ground water:
e Arsenic

The primary potential release mechanisms for contaminants associated with the gasoline service
station include leaks from fuel or lubricant storage systems (e.g., USTs, containers, piping,
dispensers, etc.); accidental spills and leaks; and spills from discarded containers of automotive
fluid products such as motor oil, transmission fluid, and antifreeze.

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:

e Leaching from soil to ground water

e Volatilization from soil and ground water to air
e Downgradient discharge from ground water to surface water
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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. Ground water contaminated with HVOCs from an upgradient
source (the Ultra Custom Care Cleaners site) represents a secondary contaminant source.

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 retention 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.

Landing RIFS 8 10 17.docx 29 HWA GEOSCIENCES INC.



August 10, 2017
Project No. 2007-098-2020

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:

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

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

Ground water - Arsenic:

e Current/future construction/utility worker:

» Direct ingestion of contaminated ground water
e Ecological receptors

» Dermal contact with ground water in a burrow

Remaining ground water impacts are 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.

Vapor - TPH:

e Current/future construction/utility worker:

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

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

Remaining vapor impacts are located under the Horse Creek culvert 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.

6.5 FATE AND TRANSPORT

Petroleum (including BTEX) - The primary contaminant transport mechanisms are advection
and dispersion caused by seepage of ground water through the Site’s shallow aquifer. Petroleum
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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 suggest that petroleum constituents are transported only a short distance
at concentrations of concern. Dissolved petroleum constituents are typically subject to
biodegradation by naturally occurring aerobic soil bacteria.

HVOCs - HVOC:s are subject to both aerobic and anaerobic degradation although measured
dissolved oxygen levels suggest an anaerobic condition. An indication that anaerobic
biodegradation is occurring is the presence of breakdown (daughter) products of PCE. Daughter
products, including VC, 1,1-DCE, cis-1,2-DCE, and trans-1,2-DCE, are not commonly
manufactured and would only be present as daughter products. Cis-1,2-DCE and VC were
detected in several Site monitoring wells, indicating that biodegradation of HVOC:s is occurring.
The HVOC contamination originating from an off Site source is not considered to be a COC at
the Site requiring site-specific remediation because cleanup at the Ultra Cleaners Agreed Order
Site will remedy HVOC ground water contamination at the Bothell Landing site.

Arsenic - Arsenic in ground water is likely derived from native alluvial sediments, or imported
fill soils, although no arsenic in soil above cleanup levels has ever been detected at the Site.
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.

Chromium, lead - Chromium and lead concentrations in well MW-1 exceeded cleanup levels
during the first two rounds sampled, but were below reporting limits during the second two
rounds. In November 2014, HWA redeveloped monitoring well MW-1 and removed some
sediment that had entered the well during roadway construction. No metals were detected for the
December 2014 and March 2015 sampling events (Table 3), suggesting that prior elevated
concentrations were due to the recent construction activities and sediment being introduced into
the well.

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
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environmental or state environmental or facility siting laws that, while not “applicable” to a
hazardous substance, pollutant, contaminant, remedial action, location, or other circumstance at a
site, address problems or situations sufficiently similar to those encountered at the site that their
use is well suited to the particular site.

The potential ARARSs for the Site include three types:

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

Chemical-specific 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 ARARs are usually technology-based or activity-based
requirements or limitations on actions or conditions taken with respect to specific hazardous
substances. The action-specific requirements do not determine the selected remedial alternative,
but indicate how or to what level a selected alternative must perform.

Potential ARARs were identified for each medium of potential concern. These potential ARARs
are shown in Table 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 the Horse Creek culvert 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 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.
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Remaining vapor impacts are located under the Horse Creek culvert 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.

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).

6.8.1 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.

6.8.1.1 Soil
The standard soil point of compliance under MTCA (WAC 173-340-740 (6)(b)) is:

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

e 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

e 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:

e The selected remedy is permanent to the maximum extent practicable

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

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

e Compliance monitoring and periodic reviews are conducted
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e 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)(1)).

6.8.1.2 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 TPH, arsenic, and
PCE impacts, i.e., ground water throughout the Site.

6.8.2 Proposed Cleanup Levels

Proposed cleanup levels are described below.

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

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

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

An evaluation of Method B risk-based TPH 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 TPH-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 TPH cleanup
levels. The results of the petroleum hydrocarbon fractionation analyses (NWVPH/NWEPH
analysis) were input into Ecology’s MTCA TPH 11.1 spreadsheet model to determine TPH 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
TPH-impacted soil at the Site is included in Appendix F. Table 1 summarizes the results of the
analysis. The calculated Method B cleanup levels for gasoline-range petroleum hydrocarbons at
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the Site range between 84 and 246 milligrams per kilogram (mg/kg) depending on the mixture of
hydrocarbon fractions and specific compounds such as benzene. The Method B TPH cleanup
level of 84 mg/kg is a calculated value for protection of potable ground water from
contamination by benzene 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 with detectible benzene in soil is 30 mg/kg. The calculated Method B cleanup
levels for diesel- and oil-range petroleum hydrocarbons at the Site range between 3,130 and
5,225 mg/kg depending on the mixture of hydrocarbon fractions and specific compounds.

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.

6.8.2.2 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 pg/L will be used
based on the drinking water standard.

6.8.3 Terrestrial Ecological Evaluation

Petroleum — Remaining petroleum contaminated soils in the area of sample L-PEX-8 (beneath
the former Horse Creek Culvert) are or now located beneath a roadway. Therefore, the Site
qualifies for an exclusion due to an incomplete pathway caused by the paved surfaces being a
physical barrier. If the barriers become altered in the future (i.e., if the conditions stated in the
current report were not met), the terrestrial ecological evaluation would need to be redone or
updated.

Arsenic — Arsenic is not a COC in soil at the Site, therefore there are no terrestrial ecological
impacts or concerns with respect to arsenic.

6.9 VAPOR INTRUSION

Per the MTCA, RIs must include evaluation of vapor intrusion (VI) impacts to indoor air quality
when volatile hazardous substances are present in the subsurface. The Ecology Guidance for
Evaluating Soil Vapor Intrusion in Washington State (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
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future buildings, i.e., cleanup standards and actions must be protective of current and potential
future site uses.

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

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

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

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

Soil —Remaining soil impacts with volatile contaminants (gasoline-range petroleum
hydrocarbons and benzene) are limited to one small area under the old Horse Creek culvert
(estimated at 10 cubic yards) that will be capped under the widened Bothell Way NE roadway
planned for 2016, therefore no buildings are present or possible in this one spot (see Figure 2a,
yellow triangle in southbound lane of Bothell Way NE north of SR522). Bothell Way will be
widened to the west, Figure 2d shows the current roadway configuration while Figure 2a shows
the ultimate roadway footprint. New utilities will be added under the new roadway, while
previously installed utilities constructed in 2013/2014 will remain in place. There are no plans to
remove the roadway again after the final phase of construction is completed in 2017.

Ground water - Remaining HVOC impacts from the upgradient Ultra Custom Care Cleaners
site are undergoing cleanup under a separate Agreed Order DE 9704 with Ecology. There are
currently no buildings over the affected areas at the Site. If buildings are planned prior to cleanup
in those areas, VI assessment will be conducted under the Ultra Custom Care Cleaners Agreed
Order and appropriate vapor mitigation measures implemented for the buildings (e.g., vapor
barriers, sub-slab depressurization systems, etc.). These measures are relatively easy and
inexpensive to implement for new buildings.

6.10 REMEDIAL ACTION OBJECTIVES

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

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

e Verify the petroleum hydrocarbon and HVOC contaminated ground water plume is stable
or shrinking due to attenuation.

e 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
the contaminated ground water that has migrated onto the Site.

Remedial action objectives for current remaining impacts include:

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

6.11 DISCUSSION & RECOMMENDATIONS

Based on the discussion in the preceding sections, and Interim Actions conducted at the Site, RI
activities performed for the Site conclude that the Ultra Custom Care Cleaners HVOC plume is
discrete and separate from any remaining TPH impacts on the Bothell Landing Site, as described
in Sections 1.3 and 4.3. Table 8 summarizes the information discussed in this RI. Cleanup
remedies discussed herein are therefore only for TPH, benzene, and arsenic impacts on the
Bothell Landing Site. HVOC RI and future cleanup activities at the Ultra Custom Care Cleaners
site are being addressed via another Ecology Agreed Order, DE 9704.
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7. FEASIBILITY STUDY

7.1 IDENTIFICATION OF CONTAMINATION TO BE REMEDIATED

Section 5.2 (above) describes the current status of soil and ground water contamination at the
Site, and is summarized below:

Soil - The excavation and removal performed as interim actions addressed TPH-contaminated
soils at the Site. They are described in the following reports:
1. Documentation of Interim Action at Bothell Landing Site, Bothell, Washington. (HWA,
2011a); Appendix D,
2. Interim Action Cleanup Action Report, Bothell Landing Site, Bothell, Washington.
(HWA, 2014d). Appendix E, and
3. Addendum No. 1 to the Interim Action Cleanup Action Report, Bothell Landing Site,
Bothell, Washington — in process
These interim action cleanup reports are included in Appendix D and E, respectively, and the
results are summarized in Section 3 of this report.

Petroleum and benzene contaminated soil remains in one areas of the Site, under the Horse Creek
culvert (see sample L-PEX-8 on Figure 4). The Horse Creek culvert area is not currently
accessible for excavation as it is still an active fish-bearing stream.

Ground water - Referring to Table 3, remaining ground water impacts are:

¢ PCE contaminated ground water at monitoring well UCCMW-26, in the northeast area of
the Site. PCE ground water cleanup is being addressed under a separate Agreed Order
for the Ultra Custom Care Cleaners site; and,

e Flevated arsenic in wells BLMW-11, BLMW-12, and MW-1.

As discussed in Sections 1.4 and 4.3, RI activities performed for the Landing site indicate that
the Ultra Cleaners HVOC plume is discrete and separate from any TPH impacts on the Landing
Site. Cleanup remedies discussed herein are therefore only for TPH and benzene in soil, and
arsenic in ground water on the Landing Site. HVOC Interim Actions, RI and future cleanup
activities at the Ultra Cleaners site are being addressed via the existing Ultra Cleaners Agreed
Order, DE 9704.

7.2 SCREENING OF REMEDIAL TECHNOLOGIES

This section describes technologies capable of meeting cleanup objectives for screening and
assembling into remedial alternatives. These alternatives are then evaluated, compared, and
preferred alternatives identified.
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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 contaminated soil under the Horse Creek culvert include:

e Excavation and removal

e In-situ bioremediation

e Monitored natural attenuation

e Engineering and institutional controls

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

e FExcavation and removal
e In-situ chemical fixation
e Institutional controls

Section 7.3 describes each of the 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 the evaluation of remediation alternatives (Section 9).

7.3 REMEDIATION TECHNOLOGIES — PETROLEUM IMPACTS
The following remediation alternatives have been selected for consideration as appropriate

technologies to treat the small amount of residual soil under the Horse Creek culvert
contaminated with petroleum hydrocarbons.
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7.3.1 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:

e Contaminants are removed from the Site
e Rapid restoration timeframe

The disadvantages of source removal include:

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

Difficult / impractical to excavate below ground water level

High energy usage / carbon footprint

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

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

DESCRIPTION / ENGINEERING DISCUSSION

In-situ bioremediation for petroleum hydrocarbon contamination 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.
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Treatability studies and/or pilot tests may 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 (petroleum
hydrocarbons) present are generally amenable to bioremediation.

Advantages of an in-situ bioremediation system include:

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

Disadvantages of an in-situ bioremediation system include:

e Possible injection permit requirements

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

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

e 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

DESCRIPTION

Monitored natural attenuation to remediate petroleum hydrocarbon contamination in ground
water 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.

ENGINEERING DISCUSSION

Monitored natural attenuation processes include biodegradation, dispersion, dilution, adsorption,
volatilization, and chemical or biological stabilization or destruction of contaminants. Monitored
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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:

e Source control has been conducted to the maximum extent practicable

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

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

e 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:

e Low impact to site
e Low cost

Disadvantages of monitored natural attenuation include:

e 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.

7.3.4 Engineering and Institutional Controls
Engineering controls typically include barriers between site contaminants and potential receptors,

and are often combined with institutional controls at sites with contaminants remaining after
cleanup.
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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 future planned roadway over the petroleum impacted soil area, the most likely access-
restricting cap would consist of, pavement. There will not be any buildings or park spaces where
the remnant soil contamination has been left in place..

APPLICABILITY

The advantages of engineering controls include:

e Easily implementable
e Less site and vicinity disruption during cleanup

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

e 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
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and access to those contaminants, and ensure continued maintenance and monitoring of the cleanup
action.

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

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

APPLICABILITY

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

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

The disadvantages of institutional controls include:

Institutional controls alone will not meet MTCA cleanup standards
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.
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7.4.1 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:

e Contaminants are removed from the Site
e Rapid restoration timeframe

The disadvantages of source removal in this case include:

No apparent soil source of arsenic has ever been identified at the Site

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 no apparent soil source of arsenic has ever been identified at the Site.

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

APPLICABILITY

Permeable soils at the site would facilitate in-situ treatment. The contaminants (arsenic) present
are generally amenable to in situ fixation.
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Advantages of in-situ chemical fixation system include:
e Less site disruption than mass excavation methods
Disadvantages of in-situ chemical fixation include:
e Inability to access lower permeability zones in mixed (heterogeneous) subsurface
conditions
e 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
remedial action. The likely institutional controls at this site would include an environmental
covenant and monitoring.

Landing RIFS 8 10 17.docx 46 HWA GEOSCIENCES INC.



August 10, 2017
Project No. 2007-098-2020

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:

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

The disadvantages of institutional controls include:

Institutional controls alone will not meet MTCA cleanup standards
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 ground water cleanup
alternatives that meet MTCA threshold and other requirements for selection of remedy:

Petroleum in soil
e [Excavation and removal with monitored natural attenuation
e In-situ bioremediation with monitored natural attenuation and engineering / institutional
controls
e Engineering and institutional controls

Arsenic in ground water

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

8.1 PETROLEUM IN SOIL IMPACTS

For soil, the interim actions implemented excavation and removal as the selected remediation
alternative. For remaining soil 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 Horse Creek culvert are summarized below:

e [Excavation and removal with monitored natural attenuation

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

e Engineering and institutional controls

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

8.1.1 Excavation and Removal with Monitored Natural Attenuation

Impacted soils containing TPH-related COCs exceeding Site cleanup levels can 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 will be sampled to assure compliance with
cleanup standards. Monitoring for natural attenuation will not be required since ground water at
the Site is already in compliance for TPH-related COCs.

Due to the existing active roadways and utilities, shoring of the excavation will be required, as
well as likely traffic closures. Total estimated cost of this option is approximately $72,000. Cost
estimates for this and other potential remedial alternatives (described below) are included in
Appendix K.

8.1.2 In-Situ Bioremediation with Monitored Natural Attenuation and Engineering and
Institutional Controls

In-situ bioremediation may be implemented for impacted soil by introducing oxygen-releasing
compounds into the ground in the vicinity of the impacted soils 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 TPH left in the ground. The oxygen-releasing
material creates a zone of increased biological activity in those soils, biodegrading the
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hydrocarbons. If confirmation borings indicates TPH concentrations exceeding cleanup levels,
additional oxygen-releasing material can be injected into the ground via direct push borings.

Ground water monitoring for natural attenuation will not be required since ground water at the
Site is already in compliance for TPH-related COCs, although soil borings to confirm soil
cleanup levels are met will be sampled. The engineering and institutional controls for soil at the
Site could include access restrictions, covering the impacted soils with an access-restricting cap,
and/or controlling recharge and infiltration of storm water.

Estimated cost of this option is as follows.

In-Situ bioremediation $ 32,400
Institutional controls $ 5,500
Total $ 37,900

Cost estimates for this and other potential remedial alternatives (described below) are included in
Appendix K.

8.1.3 Engineered and Institutional Controls

The Engineered and Institutional Controls remedial alternative could potentially be applied to the
remaining petroleum contaminated soil in a limited area now under the reconstructed Bothell
Way NE.. The main components would be 1) the roadway capping the impacted soils, and 2) an
environmental covenant restricting access to the soils

Total estimated cost of this option is approximately $5,500. Cost estimates for this and other
potential remedial alternatives (described below) are included in Appendix K.

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:

e In-situ chemical fixation with institutional controls
e [Institutional controls
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8.2.1 In-Situ Chemical Fixation with Institutional Controls

In-Situ Chemical Fixation of arsenic at the site would likely consist of injecting reducing agents
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.

Institutional Controls could be applied during treatment, or if cleanup levels are not met, and to
limit exposure to the chemical fixation chemicals. The main component would be an
environmental covenant restricting access to ground water.

Estimated cost of this option is as follows.
In-Situ Chemical Fixation  $1,353,024

Institutional controls $ 5,500
Ground water monitoring ~ $ 30,560
Total $1,389,084

Cost estimates for this and other potential remedial alternatives (described below) are included in
Appendix K.

8.2.2 Institutional Controls

Institutional Controls could potentially be applied to the arsenic ground water impacts. The main
component would be an environmental covenant restricting access to ground water.

Institutional Controls could apply to ground water, documenting arsenic contamination in ground
water. An environmental covenant could prohibit ground water withdrawal and use for any
purpose other than monitoring, and/or site investigation. Ground water withdrawal and disposal
for construction-related activities could require notification and approval by Ecology. A request
to lift the covenant could be made to Ecology if compliance monitoring from the Site shows that
the arsenic persists after historical ground water contamination and the petroleum hydrocarbon
contamination has not been detected for an appropriate period of time (eight quarters of
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 could be
used to demonstrate that the elevated concentrations represents a locally high natural background
for arsenic. Based on this evidence, a request could be made to remove the institutional controls
for ground water at the site.
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A Compliance Monitoring Plan will be submitted as part of the Cleanup Action Plan to address this
component of the cleanup. ] . Estimated cost of this option is as follows.

Institutional controls $ 5,500
Ground water monitoring $ 30,560
Total $ 36,060
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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 TPH soil impacts under Horse Creek culvert are:

e [Excavation and removal with MNA
e In-situ bioremediation with MNA and engineering and institutional controls
e Engineering and institutional controls

The proposed alternatives for arsenic in ground water are:

e In-situ chemical fixation with institutional controls
e Institutional controls

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:

e Protect human health and the environment

e Comply with cleanup standards

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

The following sections evaluate the alternatives against the threshold criteria and also MTCA’s
other requirements in WAC 173-340-360(2)(b).

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 must 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 TPH impacts, source removal is likely
more protective than bioremediation, due to the removal of COC-containing material from the
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site. Bioremediation is likely more protective than engineered containment and institutional
controls.

Arsenic in Ground Water — There is only one feasible alternative for dealing with arsenic in
ground water, which is most likely naturally occurring, but will be evaluated after two 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 TPH 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:

e The selected remedy is permanent to the maximum extent practicable
e The cleanup action is protective of human health and terrestrial ecological receptors
e Institutional controls are implemented to limit activities that could interfere with the long-
term integrity of the containment system
e 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:

e The selected remedy is permanent to the maximum extent practicable
e The cleanup action is protective of human health and terrestrial ecological receptors
e Institutional controls are implemented to limit activities that could interfere with the long-
term integrity of the containment system
e 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, relevant and appropriate
requirements (ARARs). ARARs for this site are summarized in Table 4. All alternative
remedies for TPH and arsenic impacts meet ARARs to the same relative degree.

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

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

Petroleum In Soil - All alternative remedies for TPH impacts provide compliance monitoring.
The source removal and bioremediation alternatives include protection, performance, and
compliance monitoring, whereas engineered containment and institutional controls would
provide compliance monitoring in the form of periodic inspection of the engineered cap. No
ground water monitoring would be required because ground water is already in compliance.

Arsenic in Ground Water - The institutional control remedy for arsenic in ground water provides
for compliance monitoring by quarterly ground water monitoring for two years.

9.2 MTCA OTHER REQUIREMENTS
Other requirements specified in MTCA include:

e Use permanent solutions to the maximum extent practicable — The requirement to use
permanent solutions to the maximum extent practicable includes a preference hierarchy
to evaluate alternatives and cost effectiveness. Cleanup technologies in order of
decreasing preference include reuse 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
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
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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.

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

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

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

Petroleum In Soil
e [Excavation and removal with MNA
e In-situ bioremediation with MNA and engineering and institutional controls
e Engineering and institutional controls

Arsenic in ground water
e In-situ chemical fixation with institutional controls
e Institutional controls

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

9.4.1 Petroleum In Soil

A Disproportionate Cost Analysis (DCA) is presented herein for the 1) petroleum impacted soils
remaining under the Horse Creek culvert 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/MNA/
engineering and institutional controls for TPH, and in situ chemical fixation for arsenic.
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The DCA per MTCA compares the relative costs and benefits of the cleanup alternatives that
meet threshold requirements to allow selection of the alternative such that incremental cost is not
disproportionate to the benefit. This analysis determines which of the alternatives are
“permanent to the maximum extent practicable” and uses the following criteria, as specified in
MTCA (WAC 173-340-360(2) & (3).

Criteria Relative weighting factor
*  Overall protectiveness of human health and the environment  30%
*  Permanent reduction of toxicity, mobility and volume 20%
*  Long term effectiveness 20%
*  Management of short-term risks 10%
*  Technical and administrative implementability 10%
*  Consideration of public concerns 10%
*  Cost compared against other criteria

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

The DCA compares both quantitative and qualitative relative environmental benefits of each
alternative against those provided by the most permanent alternative. Costs are disproportionate
to benefits if the incremental costs of the alternative over that of a lower cost alternative exceed
the incremental degree of benefits achieved by the alternative over that of the other lower cost
alternative (WAC 173-340-360(e)(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)).

9.4.1.1 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.
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This criterion was assigned a weighting of 20 percent, the second highest weighting (along with
long-term effectiveness), due to the priority given to permanent solutions by MTCA.

Long-term effectiveness - This criterion reflects the degree of certainty that a cleanup action
will maintain compliance with cleanup standards over time, the magnitude of residual risk after
cleanup, and the effectiveness of controls required to manage treatment residues or remaining
wastes. MTCA contains a preference ranking for different types of technologies, as follows:
reuse or recycling; destruction or detoxification; immobilization or solidification; on-site or off-
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
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other organization that may have an interest in or knowledge of the Site. This criterion was
assigned a weighting of 10 percent, as many of the other criteria (e.g., overall protectiveness,
permanence, long-term effectiveness, management of short-term risks) capture public concerns.
This criterion is meant to capture specific public concerns not already addressed by the other
criteria.

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.

9.4.1.2 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 baseline 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.

Remove Soils Under Horse Creek Culvert + MNA + In situ fixation

e Overall protectiveness of human health and environment — ‘Remove Soils/MNA/In situ
fixation’ is the most protective, because impacted soils would be removed from the Site,
therefore was scored the highest (5); ‘In-situ Bioremediation/MNA/In situ fixation’ was
scored lower, at 4, due to some level of active treatment; and ‘Engineering/Institutional
Controls’ was scored the lowest, at 3.

e Permanent reduction of toxicity, mobility and volume — ‘Remove Soils/MNA/In situ
fixation” 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; ‘In-situ
Bioremediation/MNA/In situ fixation’ was scored lower, at 4, due to the presumed low level
of treatment with respect to the Site; and ‘Engineering/Institutional Controls’ was scored the
lowest, at 3.

e Long term effectiveness — ‘Remove Soils/ MNA/In situ fixation’ was scored the highest (5),
due to the removal of soils; ‘In-situ Bioremediation/MNA/In situ fixation’ was scored lower,
at 3, due to slower treatment time frame; and ‘Engineering/Institutional Controls’ was
scored the lowest, at 2, due to the slowest cleanup time frame.
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e Short term risks — ‘Remove Soils/MNA/In situ fixation’ was scored the lowest (3), because
open soil excavation and utility work carries the most short term risk; ‘In-situ
Bioremediation/In situ fixation’ was scored higher, (4) due to some limited construction
activity required to implement it, and ‘Engineering/Institutional Controls’ was ranked the
highest, (5) due to no on site activity required.

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

e 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 (Remove Soil/MNA/In situ fixation) would rank lowest due to 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.

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

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

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

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

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

e Community acceptance — The no action alternative was given a score of 0 on the basis that
there would be community concerns with taking no remedial action.
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9.4.1.3 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:

e Remove Soils/MNA/In situ fixation 4.4
¢ In-situ Bioremediation/MNA/Eng and Inst Controls/In situ fixation 3.7
e Eng & Inst Controls 32
e No Action 1

Table 7 summarized estimated costs, with additional detail provided in Appendix K. 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 and bioremediation alternatives had benefit-to-cost ratios of 0.003
and 0.05, 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 Figure 8. The soil removal and
bioremediation alternatives had incremental benefit to incremental cost ratios of 0.001 and 0.015
respectively. The ‘Engineering/Institutional Controls’ alternative has a larger incremental benefit-
to-cost ratio of 0.054, again due to its relatively low cost and similar benefit compared with the
other options.

9.4.1.4 Sensitivity Analysis

Due to the large cost differential, the analysis is not sensitive to variations in scoring of the
alternatives. For example, if Remove Soils was scored 5 for each criteria, the incremental cost
effectiveness of Engineering/Institutional Controls would still exceed that of removal by around 50
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 alternative at the
Site (developed in accordance with WAC 173-340-350 through 173-340-390) includes:

1. Contaminated soil — adopt interim actions as the final cleanup

2. Remnant contaminated soil under Horse Creek culvert— leave in place and implement:
» Engineering controls - paved Bothell Way NE roadway over impacted soils
» Institutional controls - implement a new environmental covenant that would replace

the existing one (Recording No. 20020104001469, Appendix M) which currently
covers the whole former Bothell Landing property (old property lines)

3. 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 compliance monitoring from the site shows that the arsenic persists after
historical ground water contamination and the petroleum hydrocarbon contamination has
not been detected for an appropriate period of time (eight quarters of 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.

Figure 2a shows the proposed institutional control areas for TPH in soil and arsenic in ground
water.

10.2 RATIONALE FOR SELECTING PROPOSED ALTERNATIVE
The proposed 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.
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10.3 OTHER ALTERNATIVES EVALUATED

For ground water, the HVOC issues will be addressed under the Ultra Custom Care Cleaners
Agreed Order. Due to the uncertainty associated with the cause of highly elevated ground water
arsenic (natural or release- related, or both), impracticability of engineered remediation, and
contiguity with adjacent Bothell MTCA sites, the remediation alternative for ground water
arsenic will need to maintain consistency with adjacent sites. Therefore, it will be addressed
through institutional controls and monitoring.

For remnant petroleum contaminated soils, a range of other cleanup alternatives was evaluated,
as detailed in Section 6.0, and includes:

e Source removal — excavation and disposal
e In-situ bioremediation

e Monitored Natural Attenuation

e Engineering and institutional controls

10.4 SCHEDULE FOR IMPLEMENTATION

TPH in Soil - The interim actions were completed in 2017. In the dCAP, the final cleanup
recommendation will be that Ecology adopt the interim actions 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.

For remnant TPH-contaminated soils located under the portion of the Site lying under the Horse
Creek culvert and planned widening of the Bothell Way NE roadway, the engineering controls
will be implemented during final roadway construction, in 2016. Institutional controls
(environmental covenant) are anticipated to be implemented after the engineering controls are in
place.

Arsenic in Ground water - Institutional controls (environmental covenant) and monitoring are
anticipated to be implemented after the dCAP is issued and approved, sometime in 2016.

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.
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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 diesel- and oil-range petroleum
hydrocarbons in soil and arsenic in ground water. The volume of impacted soil estimated to
remain on Site is around 100 tons, and likely far 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 & CONCLUSIONS
The Bothell Landing Site boundaries are identified on Figure 2a .

Petroleum contaminated soil was excavated and removed from the Site in several interim actions
from 2010 to 2017. Remaining impacts at the Site are petroleum in soil at one small area (under
the Horse Creek culvert), and arsenic in ground water at the southern part of the Site.

Site cleanup levels for soil are selected as MTCA Method A or natural background. 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:

e 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
e Ground water
» The standard ground water point of compliance is proposed, i.e., ground water
throughout the Site

After the soil cleanups arsenic was detected at concentrations greater than the MTCA Method A
cleanup level of 5 pg/L in wells MW-1, BLMW-9, BLMW-11, and BLMW-12.

Elevated arsenic concentrations may be a combination of several factors, including imported fill
and regionally elevated natural concentrations documented in alluvial aquifers of Snohomish and
King Counties (HWA, 2007b, Appendix N). Due to the high concentrations above Ecology’s
natural background cleanup level of 6.6 ng/L or the area (Puget Sound Lowlands) and a cleanup
level of 10.0 ug/L based on the drinking water MCL, arsenic is considered to be a COC at the
Site.

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

1. Ground water impacts from HVOCs — address this under the Ultra Custom Care Cleaners
Agreed Order

2. TPH Contaminated soil — adopt interim actions as the final cleanup

3. Remnant TPH contaminated soil — leave in place and implement
» Engineering controls - paved Bothell Way NE roadway over impacted soils
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» Institutional controls - implement a new environmental covenant that would replace
the existing one (Recording No. 20020104001469, Appendix M) which currently
covers the whole Landing property (old property lines)

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

Compliance monitoring with option to remove ground water restriction from the

covenant based on monitoring results at the Site.
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Table 1

Summary of Method B Soil TPH Risk Calculations
Bothell Landing Site

Former east

Release area USTs Former west USTs
Gasoline and
TPH Type diesel Gasoline and diesel
Sample L-TP-13-8 L-TP-14-3 L-TP-15-7 L-TP-16-8
Calculated Method
B TPH cleanup level 3,740 3,130 5,225 3,908

for direct skin
contact (mg/Kg)
Most stringent soil
risk criterion for
direct skin contact
Method B soil TPH
concentration
protective of ground
water (mg/Kg)
Most stringent soil
risk criterion for

Hazard Index Hazard Index Hazard Index Hazard Index

246 145 84 149

Benzene MCL

Hazard Index Hazard Index Hazard Index

protection of ground Risk 1E-6
water
30" (G)
2000 (D)
2000 (O)
Method A soil 0.03 (Benzene)
cleanup levels 7 (Toluene)
(mg/Kg) 6 (Ethylbenzene)
9 (Xylenes)

5 (Naphthalenes)?
0.10 (cPAHs TEC)3

Notes:

1 - Cleanup level for gasoline mixtures with benzene

2 - Sum of Naphthalene + 1-Methylnaphthalene + 2-Methylnaphthalene

3 - Toxic Equivalent Concentration of carcinogenic polynuclear aromatic hydrocarbons (cPAHs) per WAC
173-340-708(e)
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SOIL CLEANUP ANALYTICAL RESULTS

(all results in milligrams per kilogram (mg/kg))

TABLE 2

BOTHELL LANDING SITE

Confirmation Samples'
Sample
Depth Total cPAHs
Sample Location ft bgs Sidewall Bottom Diesel Oil Gasoline | Benzene | Toluene | Ethylbenzene | Xylenes Naphthalenes® TEC? PCBs HVOCs Arsenic | Barium | Cadmium | Chromium| Lead Mercury | Selenium | Silver NOTES
2010 Cleanup
L-TP-1-2 2 340 420 300 <0.023 <0.12 <0.12 0.20 0.076 0.000
L-TP-1-8 8 6300 <530 1200 0.34 <.29 1.3 1.5 70.91 0.000
L-TP-2-3 3 X <27 <53 <5.5 <0.020 <0.055 <0.055 <0.055
L-TP-2-8 8 X <31 <61 <6.7 <0.020 <0.067 <0.067 <0.067
L-TP-3-4 4 X <28 <55 <6.1 <0.020 <0.061 <0.061 <0.061
L-TP-3-7 7 X <31 <62 <6.5 <0.020 <0.065 <0.065 <0.065
L-TP-4-4 4 X <27 <55 <5.7 <0.020 <0.057 <0.057 <0.057 <0.022 0.000
L-TP-4-7 7 X <28 <56 <5.5 <0.020 <0.055 <0.055 <0.055 <0.023 0.000
L-TP-5-2 2 X <28 <56 8.1 <0.020 <0.065 <0.065 <0.065 <0.022 0.000
L-TP-5-6 6 X 200 <61 <6.0 <0.020 <0.060 <0.30 0.23 0.118 0.000
L-TP-6-3 3 <76 550 67 <0.025 <0.13 <0.13 <0.13 0.279 0.001
L-TP-6-7 7 <34 <57 42 <0.025 <0.12 <0.12 <0.12 0.219 0.000
L-TP-7-2 2 <43 160 120 0.29 <0.11 0.68 0.29 1.63 0.001
L-TP-7-7 7 <1000 4200 11 0.088 <0.055 <0.055 <0.055 7.58 0.018
L-TP-8-2 2 32 130 <5.4 <0.020 <0.054 <0.054 <0.054 <0.022 0.000
L-TP-8-7 7 <850 <59 7800 5.8 3.6 35 40 217 0.000
L-TP-9-4 4 X <27 <54 <5.3 <0.020 <0.053 <0.053 <0.053
L-TP-9-8 8 X <30 <59 <7.2 <0.020 <0.072 <0.072 <0.072
L-TP-10-4 4 X 77 470 8.6 <0.020 <0.061 <0.061 <0.061
L-TP-10-8 8 X <29 <57 <5.4 <0.020 <0.054 <0.054 <0.054
L-TP-11-4 4 X <47 350 <6.0 <0.020 <0.060 <0.060 <0.060
L-TP-11-8 8 X <30 <60 <6.8 <0.020 <0.068 <0.068 <0.068
L-TP-12-4 4 X <28 <55 <5.4 <0.020 <0.054 <0.054 <0.054
L-TP-12-8 8 X <35 280 <8.4 <0.020 <0.084 <0.084 <0.084
L-TP-13-8 8 X <30 <60 <0.024 0.000
L-TP-14-3 & <28 <55 0.202 0.000
L-TP-15-7 7 <540 2500 12.29 0.019
L-TP-16-8 8 X <37 100 0.46 0.000
L-TP-17-1 1 <29 110
L-TP-17-3 3 X <27 <55
L-TP-17-6 6 X <77 160
L-TP-18-1 1 <31 140
L-TP-18-3 3 X <31 <61
L-TP-19-1 1 <33 160
L-TP-19-3 3 X <29 <58
L-TP-20-2 2 X <86 370
L-TP-21-2 2 X <30 <61
L-TP-21-5 5 X <73 180
L-PEX-1-6 6 X <28 <57 13 <0.020 <0.067 <0.067 <0.067 0.491 0.020 All <0.057 All <0.0059 <11 50 <0.57 29 6.4 <0.28 <11 <0.57 |Northeast sidewall
L-PEX-2-10 10 X <38 120 <10 <0.020 <0.10 <0.10 <0.10 <0.03 0.000 <15 61 <0.76 28 10 <0.38 <15 <0.76
L-PEX-3-6 6 X <31 <63 <71 <0.020 <0.071 <0.071 <0.071 <0.025 0.000 <13 37 <0.63 19 <6.3 <0.31 <13 <0.63
L-PEX-4-6 6 X <30 <59 <7.3 <0.020 <0.073 <0.073 <0.073 <0.024 0.000 <12 58 <0.59 40 <5.9 <0.29 <12 <0.59
L-PEX-5-6 6 X 360 310 140 <0.020 <0.087 0.13 0.44 4.61 0.001 <14 86 <0.68 9.5 29 <0.34 <14 <0.68
L-PEX-6-11 11 X <40 <80 <11 <0.023 <0.11 <0.11 <0.11 <0.033 0.000 All <0.080 All <0.0076 <16 39 <0.80 24 <8.0 <0.40 <16 <0.80
L-PEX-7-11 11 X <33 <66 <8.5 <0.020 <0.085 <0.085 <0.085 <0.026 0.000 <13 100 <0.66 34 <6.6 <0.33 <13 <0.66
L-PEX-8-10 10 X <96 330 130 0.21 0.082 0.47 0.87 0.092 0.001 <12 36 <0.58 23 31 <0.29 <12 <0.58
L-PEX-9-10 10 X <29 <58 <5.7 <0.020 <0.057 <0.057 <0.057 0.108 0.000 <12 44 <0.58 29 <5.8 <.29 <12 <0.58
L-PEX-10-8 8 X <1800 2700 3100 23 2.6 43 165
L-PEX-11-8 8 X <31 80 32 <0.020 <0.079 0.083 0.15 0.059 0.002 <12 31 <0.61 15 9.6 <0.31 <12 <0.61
L-PEX-12-6 6 X <29 <57 <5.3 <0.020 <0.053 <0.053 <0.053 <0.023 0.000 <11 66 <0.57 14 <5.7 <0.29 <11 <0.57
L-PEX-13-14 14 X <34 <68 <8.3 <0.020 <0.083 <0.083 <0.083 <0.027 0.000 All <0.068 All <0.0063 <14 4 <0.68 29 <6.8 <0.34 <14 <0.68
L-PEX-14-9 9 X <28 <56 15 <0.020 <0.051 0.055 0.098 <0.022 0.000 <11 31 <0.56 20 7.6 <0.28 <11 <0.56 |Sample of backfill on west side of Horse Creek culvert
L-PEX-15-9.5 9.5 X <40 170 <5.2 <0.020 <0.052 <0.052 <0.052 <0.024 0.000 <12 22 <0.60 10 8.1 <0.30 <12 <0.60 |West sidewall at limit of excavation near Horse Creek culvert
L-PEX-16-11 11 X <31 <62 <7.0 <0.020 <0.070 <0.070 <0.070 <0.025 0.000 <12 30 <0.62 26 <6.2 <0.31 <12 <0.62
L-PEX-17-9 9 X <32 <64 <7.8 <0.020 <0.078 <0.078 <0.078 <0.025 0.000 All <0.064 All <0.0060 <13 67 <0.64 3.6 <6.4 <0.32 <13 <0.64
L-PEX-18-14 14 X <33 94 <8.6 <0.020 <0.086 <0.086 <0.086 0.062 0.000 <13 43 <0.67 19 <6.7 <0.33 <13 <0.067
L-PEX-19-10 10 X <28 <56 <5.2 <0.020 <0.052 <0.052 <0.052 <0.022 0.000 <11 43 <0.56 22 11 <0.28 <11 <0.56
Stockpile
L-TP-4-4 4 <27 <55 <5.7 <0.020 <0.057 <0.057 <0.057 <0.022 0.000
L-TP-11-4 4 <47 350 <6.0 <0.020 <0.060 <0.060 <0.060
L-TP-12-4 4 <28 <55 <54 <0.020 <0.054 <0.054 <0.054
L-TP-14-3 3 <28 <55 0.202 0.000
PH-3 7 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-3 9 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-8 6 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-8 9 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-9 6 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-9 9 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-11 6 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-12 6 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-12 9 <20 <40 <10 <0.05 <0.05 <0.05 <0.05
PH-14 2.5 <20 <40 <10 <0.05 <0.05 <0.05 <0.05

Table 1 - Landing Soil Cleanups Analytical Data 3-6-2017.xIsx
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2013-2014 Cleanup

West Side 527 Excavation

August 2013 Test Pits

TP-L1-4 4 110 160 8.6 <0.020 <0.061 <0.061 <0.061 ND <11 67 <0.56 50 45 <0.28 <11 <1..1 |Characterization only, soils left in place
TP-L1-7 7 <29 130 <5.2 <0.020 <0.052 <0.052 <0.052 ND <11 52 <0.57 M 26 <0.29 <11 <1..1 |Characterization only, soils left in place
TP-L1-10 10 <37 <75 <9.8 <0.020 <0.098 <0.098 <0.098 ND <15 60 <0.75 41 <7.5 <0.37 <15 <1..5 |Characterization only, soils left in place
TP-L2-5 5 <59 290 <4.9 <0.020 <0.049 <0.049 <0.049 ND <11 50 <0.57 36 20 <0.28 <11 <1.1
TP-L2-8 8 73 180 60 <0.020 <0.075 0.12 0.16 ND <13 61 <0.65 34 18 <0.33 <13 <1.3
TP-L3-5 5 <37 160 <9.3 <0.020 <0.093 <0.093 <0.093 ND <15 65 <0.73 35 <7.3 <0.36 <15 <1.5 [Characterization only, soils left in place
TP-L3-10 10 <31 <62 <5.9 <0.020 <0.059 <0.059 <0.059 ND <12 61 <0.62 19 <6.2 <0.31 <12 <1.2 [Characterization only, soils left in place
TP-L4-5 5 <31 <62 <6 <0.020 <0.060 <0.060 <0.060 ND <12 62 <0.62 32 <6.2 <0.31 <12 <1.2
0.0017
TP-L4-8 8 <41 <81 <11 0.079 <0.11 <0.11 <0.11 Chlorobenzen| <16 130 <0.81 57 12 <0.41 <16 <1.6
e
TP-L5-4 4 X <28 <55 <6.2 <0.020 <0.062 <0.062 <0.062 ND <11 35 <0.55 26 <5.5 <0.28 <11 <1.1
TP-L5-8 8 <41 <81 <10 0.0025 <0.1 <0.1 <0.1 ND <16 95 <0.81 43 15 <0.40 <16 <1.6 [Characterization only, soils left in place
TP-L6-4 4 X <29 76 <6.1 <0.020 <0.061 <0.061 <0.061 0.00099 PCE <12 65 <0.58 41 12 <0.29 <12 <1.2
TP-L6-9 9 <34 75 <8.2 <0.020 <0.082 <0.082 <0.082 ND <14 71 <0.68 33 1 <0.34 <14 <1.4 [Characterization only, soils left in place
TP-L7-4 4 <28 <55 <54 <0.020 <0.054 <0.054 <0.054 ND <11 55 <0.55 30 12 <0.28 <11 <1.1
TP-L7-7 7 <54 180 290 0.056 <0.17 1.3 1.4 ND <11 180 <1.1 25 37 <0.54 <22 <2.2
TP-L7-8 8 <48 <92 17 <0.020 <0.13 <0.13 <0.13 ND <18 30 <0.92 14 <9.2 <0.46 <18 <1.8
October 2013 Soil Excavation
L-PEX-20-11 11 X <7.9 <0.020 <0.079 <0.079 <0.079
L-PEX-21-9 9 X <10 <0.020 <0.10 <0.10 <0.10
L-PEX-22-9 9 <81 150 210 <0.020 <0.076 <0.076 <0.076 <13 80 <0.66 42 19 <0.33 <13 <1.3
L-PEX-23-11 11 X <6 <0.020 <0.060 <0.060 <0.060
L-PEX-24-9 9 X <8 <0.020 <0.080 <0.080 <0.080
L-PEX-25-8 8 X <24 <0.048 <0.24 <0.24 <0.24
L-PEX-26-9 9 X <75 <0.020 <0.075 <0.075 <0.075
L-PEX-27-12 12 X <35 <70 <8.3 <0.020 <0.083 <0.083 <0.083 <14 99 <0.70 62 <7.0 <0.35 <14 <1.4
L-PEX-28-9 9 X <39 170 <10 <0.020 <0.10 <0.10 <0.10 <16 54 <0.78 39 <7.8 <0.39 <16 <1.6
L-PEX-29-7 7 X 6.4 <0.020 <0.056 <0.056 <0.056
L-PEX-30-11 11 42 <0.020 <0.1 <0.1 0.13
L-PEX-31-9 9 X <5.9 <0.020 <0.059 <0.059 <0.059
L-PEX-32-9 9 X <5.5 <0.020 <0.055 <0.055 <0.055
L-PEX-33-8 8 X <28 110 <5.2 <0.020 <0.052 <0.052 <0.052 <11 42 <0.57 46 17 <0.28 <11 <1.1
L-PEX-34-9 9 X <16 <0.033 <0.16 <0.16 <0.16
L-PEX-35-7 7 X <6.1 <0.020 <0.061 <0.061 <0.061
L-PEX-36-12 12 X <6.9 <0.020 <0.069 <0.069 <0.069
East Side 527 Excavation
January 2014 Test Pits
TP-L8-4 4 <540 82 1800 0.023 0.081 0.81 4.7 <5.9
TP-L8-8 8 X <30 <60 <6.6 <0.02 <0.066 <0.066 <0.066 <6
TP-L9-4 4 <120 170 54 0.02 <0.072 <0.072 <0.072 <6.4
TP-L9-8 8 <36 <72 360 0.15 0.13 0.3 <0.89 <7.2
TP-L10-4 4 <1500 72 8100 1.7 2 6.2 28 <6.1
TP-L10-9 9 X <29 <58 <5.5 <0.02 <0.055 <0.055 <0.055 <5.7
TP-L11-4 4 <1500 460 2000 <0.024 <0.12 0.73 2.7 <9.2
TP-L11-9 9 X <33 <65 <7.2 <0.02 <0.075 <0.075 <0.075 <6.5
TP-L12-4 4 <160 110 1000 0.059 0.19 0.68 0.3 <6.9
TP-L12-9 9 X <32 <63 <7 <0.02 <0.007 <0.007 <0.007 <6.3
TP-L13-4 4 <32 <65 <6.6 <0.02 <0.066 <0.066 <0.066 13 Characterization only, soils left in place
TP-L13-7 7 <33 <66 <8.1 <0.02 <0.081 <0.081 <0.081 <6.6 Characterization only, soils left in place
TP-L14-4 4 X <31 <62 <6.1 <0.02 <0.061 <0.061 <0.061 <6.2
TP-L14-8 8 <30 <61 <6.4 <0.02 <0.064 <0.064 <0.064 <6.1
January 22, 2014 Test Pits, Triangle Park
Triangle-W5 5 <49 <58 270 <0.026 <0.13 1 0.93 <6.1
Triangle-W8 8 X <11 <0.021 <0.11 <0.11 <0.11 <5.6
Triangle-E5 5 <110 <58 1200 0.6 0.3 6.5 4.7 <5.8
Triangle-E8 8 X <7.1 <0.02 <0.071 <0.071 <0.071 <6.2
Triangle-N4 4 <1600 5200 410 <0.02 <0.097 0.7 1 120
Triangle-N6 6 <29 <58 16 <0.02 <0.10 <0.10 <0.10 <5.7
Triangle-N7 7 X <4.8 <0.02 <0.048 <0.048 <0.048 <5.7
February, 2014 Water Line Characterization Samples
\Water Line-1-6 6 <30 <59 <6.3 <0.02 <0.063 <0.063 <0.063 <5.9 Characterization only, soils left in place
Water Line-2-4 4 <30 <60 <6.2 <0.02 <0.062 <0.062 <0.062 <6.0 Characterization only, soils left in place
Water Line-2-7 1/2 7.5 <32 <65 <7.4 <0.02 <0.074 <0.074 <0.074 <6.5 Characterization only, soils left in place
Water Line-3-4 4 45 260 <5.7 <0.02 <0.057 <0.057 <0.057 22 Characterization only, soils left in place
\Water Line-3-6 6 <40 <81 <11 <0.02 <0.11 <0.11 <0.11 <8.0 Characterization only, soils left in place
Water Line-4-4 4 <39 <71 <8.7 <0.02 <0.087 <0.087 <0.087 <71 Characterization only, soils left in place
\Water Line-4-6 6 <31 <63 <6.7 <0.02 <0.064 <0.064 <0.064 <6.3 Characterization only, soils left in place
Water Line-5-4 4 <44 250 <7.2 <0.02 <0.072 <0.072 <0.072 33 Characterization only, soils left in place
Water Line-5-6 6 <42 85 <11 <0.02 <0.11 <0.11 <0.11 12 Characterization only, soils left in place
January-April 2014 Soil Excavations
L-PEX-35E-11 11 X <6.4 <0.02 <0.064 <0.064 <0.064 <0.024 <0.012 <6
L-PEX-36E-6 6 X <32 <64 <6.5 <0.02 <0.065 <0.065 <0.065 <0.026 <0.013
L-PEX-37-6 6 X <30 <61 <12 <0.024 <0.12 <0.12 <0.12 0.011 <0.012
L-PEX-38-6 6 <36 76 150 <0.02 <0.084 0.3 0.54
L-PEX-39-4 4 <890 81 1700 <0.029 <0.15 3 3.8
L-PEX-40-4 4 X <33 <67 <8.2 <0.02 <0.082 <0.082 <0.082 7.7
L-PEX-41-8 8 X <32 <64 <6.2 <0.02 <0.062 <0.062 <0.062 <6.4
L-PEX-42-5 5 <180 <67 510 <0.02 <0.080 0.4 0.88 8.2
L-PEX-43-7 7 X <62 <31 <6.2 <0.02 <0.062 <0.062 <0.062 <0.012 <6.2
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L-PEX-44-8 8 X <37 <73 <9.3 <0.02 <0.093 <0.093 <0.093 <7.3
L-PEX-45-9 9 X <40 <80 <10 <0.021 <0.10 <0.10 <0.10 <8.0
L-PEX-46-10 10 X <39 <78 <9.8 <0.02 <0.098 <0.098 <0.098 <0.015 <7.8
L-PEX-47-7 7 X <29 <58 17 <0.02 <0.049 <0.049 <0.049 <5.8
L-PEX-48-7 7 X <40 100 <11 <0.022 <0.11 <0.11 <0.11 <8.0
L-PEX-49-10 10 X <29 <58 <54 <0.02 <0.054 <0.054 <0.054 <5.8
L-PEX-50-8 8 X <34 <68 <7.3 <0.02 <0.073 <0.073 <0.073 <6.8
L-PEX-51-10 10 X <31 <62 <6.5 <0.02 <0.065 <0.065 <0.065 <6.1
L-PEX-52-7 7 X <31 210 <7.3 <0.02 <0.073 <0.073 <0.073 24
L-PEX-53-6 6 X <30 220 <6.4 <0.02 <0.064 <0.064 <0.064 25
L-PEX-54-9 9 X <36 80 <7.7 <0.02 <0.077 <0.077 <0.077 <0.014 55
L-PEX-55-9 9 X <32 <65 <6.2 <0.02 <0.062 <0.062 <0.062 <6.5
L-PEX-56-9 9 X <31 <63 <7.2 <0.02 <0.072 <0.072 <0.072 <6.3
L-PEX-57-11 11 X <32 <63 <6.6 <0.02 <0.066 <0.066 <0.066 <6.3
L-PEX-58-8 8 X <28 <56 <5.3 <0.02 <0.053 <0.053 <0.053 <5.6
L-PEX-59-8 8 X <31 <62 <9.9 <0.02 <0.099 <0.099 <0.099 <0.012 <6.2
L-PEX-60-5 5 <360 260 4400 0.61 1.1 2.8 19.5 120
L-PEX-61-5 5 <2900 830 4000 0.38 <0.08 1.8 15.94 250
L-PEX-62-10 10 X <31 <63 <3.9 <0.02 <0.039 <0.039 <0.039 <0.013 <6.3
L-PEX-63-7 7 X <27 <54 <21 <0.02 <0.021 <0.021 <0.021 <54
L-PEX-64-7 7 X <29 <57 <5.8 <0.02 <0.058 <0.058 <0.058 <5.7
L-PEX-65-7 7 <31 <62 440 0.32 0.16 2.4 2177 <6.2
L-PEX-66-7 7 X <29 <59 <5.9 <0.02 <0.059 <0.059 <0.059 <5.9
L-PEX-67-9 9 X <35 <71 <9.5 <0.02 <0.095 <0.095 <0.095 <71
L-PEX-68-8 8 X <31 <62 <6.4 <0.02 <0.064 <0.064 <0.064 <6.2
L-PEX-69-6 6 X <31 <63 <6.2 <0.02 <0.062 <0.062 <0.062 <6.3
L-PEX-70-5 5 <32 <64 110 0.048 <0.071 0.35 0.47 <6.4
L-PEX-71-6 6 X <29 <58 <4.9 <0.02 <0.049 <0.049 <0.049 <5.8
L-PEX-72-6 6 X <30 <59 <4.8 <0.02 <0.048 <0.048 <0.048 <5.9
L-PEX-73-6 6 X <30 <59 <5.6 <0.02 <0.056 <0.056 <0.056 <0.012 <5.9
L-PEX-74-5 5 X <160 800 9.8 <0.02 <0.06 <0.06 <0.06 67
L-PEX-75-7 7 X <36 <71 <9 <0.02 <0.09 <0.09 <0.09 29
L-PEX-76-7 7 <100 <200 130 <0.072 <0.36 <0.36 1.2 <0.041 <20
L-PEX-77-7 7 X <32 <63 <6.2 <0.02 <0.062 <0.062 <0.062 <6.3
L-PEX-78-10 10 X <31 <61 <6.7 <0.02 <0.067 <0.067 <0.067 <6.1
L-PEX-79-6 6 X <1110 65 730 0.26 0.21 0.4 2.9 <6.0
L-PEX-80-8 8 X <32 <65 <7.6 <0.02 <0.076 <0.076 <0.076 <0.013 <6.5
L-PEX-81-6 6 X <30 <60 <6.6 <0.02 <0.066 <0.066 <0.066 <6.0
L-PEX-82-9 9 X <36 <73 <9.1 <0.02 <0.091 <0.091 <0.091 <7.3
L-PEX-83-6 6 X <29 <58 <6.5 <0.02 <0.065 <0.065 <0.065 <5.8
L-PEX-84-6 6 X <31 <62 <6 <0.02 <0.06 <0.06 <0.06 <6.2
L-PEX-85-5 5 X <49 <59 480 0.17 <0.12 0.53 2.3 <5.9
L-PEX-86-5 5 X <30 <60 <6.8 <0.02 <0.068 <0.068 <0.068 <6.0
L-PEX-87-7 7 X <32 <63 <7.6 <0.02 <0.076 <0.076 <0.076 <6.3
April 30, 2014 UST Site Assessment Sample
L-TANK-BOT 8 <27 <54 420 0.39 0.09 1.5 1.5 16
L-TANK-E 5 <29 89 <5.8 <0.2 <0.058 <0.058 <0.058 57
L-TANK-S 5 <28 290 <5.7 <0.02 <0.057 <0.057 <0.057 44
2017 Residual Soil Cleanup

L-PEX-88-7.5 7.5 X <4800 8100 2500 0.075 <0.32 3.2 53
L-PEX-89-7.5 7.5 X <96 140 170 <0.02 <0.064 <0.064 0.215
L-PEX-90-5 5 X <26 7 <5.1 <0.020 <0.051 <0.051 <0.051
L-PEX-91-8 8 X <31 <62 <6.7 <0.020 <0.067 <0.067 <0.067
L-PEX-92-5 5 X 33 210 <5.2 <0.020 <0.052 <0.052 <0.052
L-PEX-93-8 8 X <29 80 <5.5 <0.020 <0.055 <0.055 <0.055
L-PEX-94-5 5 X <27 240 <4.9 <0.020 <0.049 <0.049 <0.049
L-PEX-95-8 8 X <30 <61 <6.5 <0.020 <0.065 <0.065 <0.065
L-PEX-96-8.5 8.5 X <89 1100 22 <0.030 <0.15 <0.15 0.19
L-PEX-97-8.5 8.5 X <100 1400 <17 <0.034 <0.17 <0.17 <0.17
L-PEX-98-5 5 X <32 <63 <74 <0.020 <0.074 <0.074 <0.074
L-PEX-99-8 8 X <31 120 <6.6 <0.020 <0.066 <0.066 <0.066
L-PEX-100-8 8 X <28 <56 <5.5 <0.020 <0.055 <0.055 <0.055
L-PEX-101-8 8 X <29 <58 <5.8 <0.020 <0.058 <0.058 <0.058
L-PEX-102-5 5 X <27 230 <5.1 <0.020 <0.051 <0.051 <0.051
L-PEX-103-5 5 X <27 230 <5.6 <0.020 <0.056 <0.056 <0.056
L-PEX-104-9 9 X <44 140 <11 <0.023 <0.11 <0.11 <0.11
L-PEX-105-5 5 X <28 88 <5.0 <0.020 <0.050 <0.050 <0.050
L-PEX-106-8 8 X <28 190 <5.1 <0.020 <0.051 <0.051 <0.051
L-PEX-107-11 11 X <40 100 <10 <0.020 <0.10 <0.10 <0.10
L-PEX-108-11 11 X <39 <78 <9.5 <0.020 <0.095 <0.095 <0.095
2017 Residual Soil Cleanup Backfill
Backfill #2 | NA NA NA <27 | <55 <4.3 <0.020 <0.043 <0.043 <0.043
Monitoring Wells
BLMW-11 14 <13 <0.020 <0.13 <0.13 <0.13
BLMW-12 9 <11 <0.022 <0.11 <0.11 <0.11
BLMW-12 11 <6.4 <0.020 <0.064 <0.064 <0.064

MTCA Method A Cleanup Levef’ 2000 100/30° 0.03 7 6 9 5 0.100 1 0.03° 20 NA 2 2000/19” 250 2 NA NA

MTCA Method B Cleanup Levef| 3130 84 18 6,400 800 160,000 0.5 24 16,000 80 120,000 NA 24 400 400

Background’ NA NA NA NA NA NA NA NA NA 7 255 1 48 24 0.07 0.78 0.61
Notes:
< - Not detected at laboratory's reporting limit
Blank - Sample was not analyzed for this constituent
NA - Not applicable
Bold - Analyte Detected
- Sample in area that was subsequently excavated
Analytical data for stockpile samples PH-3 through PH-14 are from Kleinfelder (1999)
1 - Confirmation that soil remaining in place meets MTCA cleanup levels or was left in place at the limits of excavation adjacent to SR 522
2 - Sum of Napthalene + 1-Methylnaphthalene + 2-Methylnaphthalene
Table 1 - Landing Soil Cleanups Analytical Data 3-6-2017.xIsx Page 3 of 4
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3 - Toxic Equivalent Concentration of carcinogenic polynuclear aromatic hydrocarbons (cPAHs) per WAC 173-340-708(e)

4 - Washington Model Toxics Control Act Method A (Table 740-1) soil cleanup levels for unrestricted land use

5 - The MTCA Method A soil cleanup level is 100 mg/kg for gasoline mixtures without benzene and if the total of ethylbenzene, toluene, plus xylenes is less than 1% of the gasoline mixture. The soil cleanup level for all other gasoline mixtures is 30
6 - The MTCA Method A soil cleanup level is 0.03 mg/kg for TCE, 0.05 mg/kg for PCE, and 2 mg/kg for TCA

7 - The MTCA Method A soil cleanup level for trivalent chromium is 2,000 mg/kg. Geochemical conditions on site would not cause oxidation to hexavalent chromium having a cleanup level of 19 mg/kg

8 - Method B TPH cleanup levels are site specific values calculated using MTCATPH1.1. Method B cleanup levels for metals are from Ecology's CLARC (Cleanup Level & Risk Calculations) database for non-carcinogens

9 - Background metals concentrations per Natural Background Soil Metals Concentrations in Washington State (Ecology, 1994) for the Puget Sound area

Table 1 - Landing Soil Cleanups Analytical Data 3-6-2017.xIsx Page 4 of 4 HWA GeoSciences, Inc.
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Table 3
Bothell Landing Site
Ground Water Analytical Results

FIELD PARAMETERS LABORATORY RESULTS NOTES
(cis) 1,2-
Screened Depth to Conducti|Temperat| Dissolved |Dichloro-| Trichloro- | Tetrachloro- Vinyl WTPH-Dx | WTPH-Dx Ethyl Total Dissolved Total Dissolved Total Dissolved Dissolved
Sample Depth, Sample Water pH vity ure Oxygen ethene ethene ethene Chloride | WTPH-Gx | Diesel Oil Benzene | Toluene | benzene | Xylenes | Arsenic | Arsenic [ Cadmium | Cadmium | Chromium | Chromium | Total Lead Lead
Location (ft bgs) Date (ft bgs) | (units) [ (mS) (°C) (mg/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (ng/L) (nglL) (ngl/L) (ngl/L) (ng/L) (ng/L) (nglL) (ngl/L) (nglL)
MTCA Method A/B Cleanup Level (Table 720-1, WAC 173-340-900)| 16 (B) 5 5 0.2 800/1000" 500 500 5 1000 700 1000 10* 10* 5 5 50 50 15 15
6/11/2014 8.68 6.57 1410 19.6 0.06 <0.20 <0.20 <0.20 <0.20 <100 <280 <450 <1.0 <1.0 <1.0 <1.0 10 6.6 <4.4 <4.0 19 <10 20 <1.0
MW-1 5-15 9/11/2014 8.03 6.60 739 19.2 0.78 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <5.0 <1.0 <5.0 17 30 <4.4 22 86 36 74
12/8/2014 6.58 6.65 714 13.4 0.66 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
3/25/2015 6.46 6.06 500 11.47 0.00 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
9/10/2014 10.48 6.88 465 18.5 2.20 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
BLMW-5R 5-15 12/8/2014 10.11 4.5 6.82 15.0 0.36 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
3/25/2015 9.73 6.8 409 12.4 0.00 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
9/10/2014 8.91 6.41 574 18.9 0.46 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 4.7 <4.0 <10 <1.0
BLMW-6R 5-15 12/8/2014 8.17 6.65 745 15.0 0.35 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
3/25/2015 8 6.5 477 12.1 0.00 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
6/11/2014 Well cannot be accessed
BLMW-7 5-10 9/10/2014 8.70 5.90 273 18.4 0.63 <0.20 0.22 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
12/8/2014 8.30 6.77 562 13.1 2.91 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
3/25/2015 8.00 6.42 397 12.12 3.84 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
6/16/2014 7.07 6.49 555 14.5 0.17 <0.20 <0.20 <0.20 <0.20 <100 <250 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
BLMW-9 5-15 9/11/2014 7.64 6.48 599 19.7 0.40 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <5.0 <1.0 <5.0 6.3 6.1 <4.0 <10 <1.0
12/8/2014 6.7 6.77 815 13.4 0.69 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
3/25/2015 6.63 6.49 565 12.01 0.00 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 3.2 <4.0 <10 <1.0
6/13/2014 6.78 6.09 747 13.6 1.01 <0.20 <0.20 4.0 <0.20 <100 <250 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
BLMW-10 5-10 9/10/2014 6.63 6.66 414 18.1 0.45 <0.20 <0.20 3.0 <0.20 <100 <260 <410 <1.0 <5.0 <1.0 <5.0 <3.0 <4.0 <10 <1.0
12/8/2014 5.71 6.86 695 13.6 0.53 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
3/25/2015 5.68 6.22 400 12.6 0.00 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0
6/11/2014 9.08 6.38 2800 14.1 0.07 <0.20 <0.20 <0.20 <0.20 <100 <280 <470 <1.0 <1.0 <1.0 <1.0 150 150 <4.4 <4.0 <11 <10 <1.1 <1.0
BLMW-11 5-15 9/10/2014 9.54 6.40 1565 17.0 0.23 <0.20 <0.20 <0.20 <0.20 <100 320 430 <1.0 <1.0 <1.0 <1.0 120 110 <4.0 <10 <1.0
12/8/2014 7.63 6.56 1156 15.0 0.50 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 32 30 <4.0 <10 <1.0
3/26/2015 6.4 6.20 634 13.2 0.00 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 27 <4.0 <10 <1.0
6/12/2014 9.10 6.58 2380 13.4 0.20 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 130 120 <4.4 <4.0 <11 <10 1.3 <1.0
9/11/2014 9.36 6.52 1010 18.5 0.28 <0.20 <0.20 14 <0.20 <100 <260 <410 <1.0 <5.0 <1.0 <5.0 88 77 <4.0 <10 <1.0
BLMW-12 513 12/8/2014 7.85 6.32 1102 14.7 0.66 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 200 180 <4.0 <10 <1.0 Dissolved metals sampled 12/16/14
3/26/2015 7.65 5.96 827 12.8 0.00 <0.20 <0.20 <0.20 <0.20 <100 <260 430 <1.0 <1.0 <1.0 <1.0 63 <4.0 <<10 <1.0
6/13/2014 6.15 5.70 736 17.0 0.60 <0.20 <0.20 0.90 <0.20 <100 <300 <480 <1.0 <1.0 <1.0 <1.0
9/18/2014 6.02 5.75 414 21.6 0.37 <0.20 <0.20 0.29 <0.20 <100 1600 3100 <1.0 <1.0 <1.0 <1.0
12/11/2014 5.2 5.65 469 14.0 0.49 <0.20 <0.20 1.3 <0.20
UCCMW-10 5-15 1/28/2015 <100 <250 <410 <1.0 <1.0 <1.0 <1.0
4/2/2015 5.56 6.34 352 12.5 0.00 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 3.8 <3 <4.4 <4 19 <10 1.5 <1
7/9/2015 6.91 5.27 297 22.3 0.19 <100 <300 <490 <1.0 <1.0 <1.0 <1.0
10/26/2015 <100 <250 <410 <1.0 <1.0 <1.0 <1.0
UCCMW-26 5-15 3/23/2015 5.43 5.72 574 12.3 4.73 21 10 81 0.74
UCCMW-27 5-15 3/23/2015 5.30 7.38 923 12.4 0.23 <0.20 <0.20 3.8 <0.20
QC Samples
Dup 6/13/14 6/16/2014 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 3.2 <4.0 <10 <1.0 Duplicate of BLMW-9 6/16/14
Dup 12/8/14 12/8/2014 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 <3.0 <4.0 <10 <1.0 Dupicate of BLMW-7 12/8/14
DUP326 3/26/2015 <0.20 <0.20 <0.20 <0.20 <100 <260 <410 <1.0 <1.0 <1.0 <1.0 24.0 <4.0 <10 <1.0 Dupicate of BLMW-11 3/26/15
Trip Blank 6/12/2014 <0.20 <0.20 <0.20 <0.20 <100 <1.0 <1.0 <1.0
Trip Blank 12/8/2014 <0.20 <0.20 <0.20 <0.20 <100 <1.0 <1.0 <1.0 <1.0
Trip Blank 3/25/2015 <0.20 <0.20 <0.20 <0.20 <100 <1.0 <1.0 <1.0 <1.0
* Arsenic ground water cleanup level based on drinking water MCL
< — Analyte not detected at laboratory's listed reporting limit
Bold indicates analyte detected at a concentration greater than the laboratory reporing limit
Yellow highlight indicates analyte exceeds MTCA cleanup level
Blank — Not analyzed
Area Wide gw data 4 20 17.xlsx, Landing Page 1of 1 HWA GeoSciences, Inc.



Table 4. Potential Applicable or Relevant and Appropriate Requirements (ARARSs)

ARAR

Description

Applicability

Soil

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

MTCA regulates the investigation and cleanup of releases to the environment that may pose a threat to
human health or the environment. Establishes cleanup levels for soil, including derivation of soil
concentrations protective of groundwater.

MTCA cleanup levels are applicable to Site soil.

Groundwater

Safe Drinking Water Act, Primary Drinking Water
Regulations (40 Code of Federal Regulations [CFR]
141.50 and 141.61(a))

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

These regulations protect the quality of public drinking water supplies through regulation of chemical
parameters and constituent concentrations as maximum concentration limits (MCLs).

MTCA regulates the investigation and cleanup of releases to the environment that may pose a threat to
human health or the environment. Establishes cleanup levels for groundwater.

MCLs are potentially relevant and appropriate where groundwater is a potential
source of drinking water.

MTCA cleanup levels are applicable to Site groundwater.

Surface Water

Clean Water Act, Section 304, National
Recommended Water Quality Criteria, EPA Office
of Science and Technology (4304T, 2004).

Clean Water Act, National Pollutant Discharge
Elimination System (40 CFR Part 122) and
Washington State National Pollutant Discharge
Elimination System Permit Program (WAC 173-
220).

Clean Water Act's National Toxics Rule (NTR) (40
CFR 131.36)

Clean Water Act, General Pretreatment Regulations
(40 CFR Part 403).

Washington State Water Quality Standards for
Surface Waters (WAC 173-201A)

Washington Surface Water Quality Standards,
Short-Term Modifications (WAC 173-201A-410)

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

There are no ambient water quality criteria for PCE for protection of freshwater organisms.

The National Pollutant Discharge Elimination System (NPDES) program requires that permits be obtained
for point-source discharges of pollutants to surface water. Under this regulation, a point-source discharge
to a surface water body cannot cause an exceedance of water quality standards in the receiving water
body outside the mixing zone.

Provides values that have to be met for point-source discharges to surface water.

The regulations limit pollutants in wastewater discharges to sanitary sewer systems to protect publicly
owned treatment works (POTWSs) from accepting wastewater that would damage their system or cause
them to exceed their NPDES permit discharge limits.

Washington State water quality standards protect freshwater aquatic life by specifying protection criteria
by stretch of surface waters. WAC 173-201A provides limitations on other parameters such as turbidity,
temperature, dissolved oxygen, and pH for protection of organisms. Tributaries of waters whose uses are
designated salmon and trout spawning, core rearing and migration, or extraordinary primary contact
recreation are protected at the same level as the waters themselves.

Washington State provides for short-term modifications of standards for specific water bodies on a short-
term basis when necessary to accommodate essential activities, respond to emergencies, or to otherwise
protect the public interest.

MTCA regulates the investigation and cleanup of releases to the environment that may pose a threat to
human health or the environment. Establishes cleanup levels for surface water.

Surface water quality criteria are potentially relevant and appropriate to ambient
surface water quality for point-source discharges to Horse Creek.

Substantive regulatory requirements of the NPDES permit program are potentially
applicable to the direct discharge of treated groundwater to a surface water body
such as Horse Creek or Sammamish River.

Potentially applicable to point-source discharges to Horse Creek should remedial
activities cause release to surface water. If applicable, these values would have to
be met at the mixing zone boundary established for the discharge.

These regulations are potentially applicable to the discharge of treated
groundwater to City of Bothell POTWs.

The substantive requirements of this regulation are potentially applicable for
remedial actions affecting Horse Creek.

These would be potentially applicable to remedial actions affecting Horse Creek.

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

Air

National Emission Standards for Hazardous Air
Pollutants

(NESHAPS) (40 CFR Part 261)

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

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

Establishes specific emissions levels allowed for toxic air pollutants.

WAC 173-400 requires air emissions at the Site boundary to fall below the acceptable source impact limit
(ASIL). WAC 173-400 also requires control of fugitive dust emissions during construction and defines
general emission discharge treatment requirements. WAC 173-460 requires systemic control of new
sources emitting air pollutants. WAC 173-490 sets emission standards and source control for volatile
organic compounds.

MTCA regulates the investigation and cleanup of releases to the environment that may pose a threat to
human health or the environment. Establishes cleanup levels for air.

Applicable to treatment alternatives that may emit toxic pollutants to the air.

Applicable for air stripping/sparging remedial technology.

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




Table 4. Potential Applicable or Relevant and Appropriate Requirements (ARARSs)

ARAR

Description

Applicability

Miscellaneous

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

Endangered Species Act (50 CFR Parts 17, 402)

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

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

Washington Hazardous Waste Management Act
(WAC 173-303)

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

Washington Solid Waste Handling Standards (WAC
173-350)

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

This executive order mandates that response actions taken by federal agencies must be designed to
avoid long- and short-term impacts to wetlands. If remediation activities are located near/in wetlands, the
activities must be designed to avoid adverse impact to the wetlands wherever possible, including
minimizing wetlands destruction and preserving wetland values.

Section 7 of the Endangered Species Act (ESA) and 40 CFR Part 402 require that federal agencies
consider the effects of their proposed actions on federal listed species. It requires consultation between
the agency proposing the action and the U.S. Fish and Wildlife Service (USFWS) or National Oceanic
and Atmospheric Administration (NOAA) Fisheries, as appropriate. Preparation of a biological
assessment is conducted, addressing the potential effects to listed species in the area and methods to
minimize those effects.

Native American Graves Protection and Repatriation Act regulations protect Native American burials from
desecration through the removal and trafficking of human remains and “cultural items,” including funerary
and sacred objects.

National Historic Preservation Act (NHPA) regulations require federal agencies to consider the possible
effects on historic sites or structures of actions proposed for federal funding or approval. Historic sites or
structures as defined in the regulations are those on or eligible for the National Register of Historic
Places, generally at least 50 years old.

Establishes standards for the generation, transport, treatment, storage, or disposal of designated
dangerous waste in the state.

Establishes specific U.S. Department of Transportation rules and technical guidelines for the off-site
transport of hazardous materials.

Establishes standards for handling and disposal of solid non-hazardous waste in Washington.

Provides requirements for water well construction.

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

The ESA is potentially applicable to remedial actions at the Site because the
USFWS has determined that federal threatened species (bald eagle and bull trout)
may use the project area. Therefore, they could potentially be affected by these
actions.

This Act is potentially applicable to remedial actions at the Site because it is
possible that the disturbance of Native American materials could occur as a result
of work in the stream bed or subsurface excavations elsewhere at the Site. Such
materials are not known to be present at the Site, but could be inadvertently
uncovered during soil or sediment removal.

This Act is potentially applicable to stream bed or other subsurface work at the
Site. No such sites are known to be present in the area.

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

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

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

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

ble 5a

Cleanup Alternatives Evaluation
Soil - TPH

Soil Removal + MNA

In-situ Bioremediation +
MNA + Engineering
Institutional Controls

Engineering Institutional
Controls

Threshold requirements

Protect human health and
the environment

This alternative would
reduce COCs

This alternative would likely
reduce COCs

Human health and the

environment would still be

protected
Comply with cleanu
Py P Yes Likely Yes*

standards
Complies with applicable . ) )

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

Yes YEs Yes

monitoring

Other requirements

Use permanent solutions
to maximum extent

practicable

This alternative is the
most permanent, as it

includes source removal

Yes, if bioremediation is

successful

The engineering and
institutional controls would

be permanent

Provide for a reasonable
restoration time frame

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

removed

Yes, if bioremediation is

successful

No

Consider public concerns

All alternatives would Consider public concerns

* 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 several criteria are met (see Section 9.1.2).
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Table 5b

Cleanup Alternatives Evaluation
Ground water — Arsenic

In-situ chemical fixation with

Institutional controls

Institutional Controls

Threshold requirements

Protect human health and

the environment

This alternative, if successful and

implementable, would reduce COCs

Human health and the environment

would still be protected

Comply with cleanup
standards

Yes

*

Yes

Complies with applicable
state and federal laws

All alternatives would comply with applicable state and federal laws

Provide for compliance

monitoring

Yes

Yes

Other requirements

Use permanent solutions

to maximum extent

This alternative if successful and

implementable, is the most

The institutional controls would be

restoration time frame

timeframe.

) permanent
practicable permanent
) This alternative, if successful and
Provide for a reasonable )
implementable, has the shortest No

Consider public concerns

All alternatives would Consider public concerns

* 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 several criteria are met (see Section 9.1.2).
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Project No. 2007-098-2020

Table 6
Disproportionate Cost Analysis Evaluation Criteria
((Score is Based on Scale of 1-5)

Remove
Soils Under
Pipe +MNA+ In Situ
In situ Bioremediation+MNA+E&IC+ Eng & Inst
fixation In situ fixation Controls No Action
weight | score | value score value score | value | score | value
Overall | 30% 5 1.5 4 1.2 3 0.9 0 0
protectiveness of
human health &
environment
Permanent | 20% 5 1 4 0.8 3 0.6 0 0
reduction of
toxicity, mobility
and volume
Long term | 20% 5 1 3 0.6 2 0.4 0 0
effectiveness
Short term risks | 10% 0.3 04 0.5 0.5
Implementability | 10% 0.3 04 0.5 0.5
Community | 10% 3 0.3 3 0.3 3 0.3 0 0
acceptance
Total score 4.4 3.7 3.2 1
Table 7
Disproportionate Cost Analysis
Remove
Soils Under
Pipe +MNA+ In Situ
In situ Bioremediation+tMNA+E&IC+ | Eng & Inst
fixation In situ fixation Controls No Action
Disproportionate cost
analysis
Estimated cleanup cost
($k) 1434.5 73.10 40.70 0
Net Benefit 4.40 3.70 3.20 1.00
Incremental benefit 0.70 0.50 2.20 0
Benefit ; cost (cost-
effectiveness) 0.003 0.051 0.079
Incremental cost 1361.45 32.40 40.70 0
Incremental benefit :
incremental cost 0.001 0.015 0.054
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Table 8
RI Summary
Soil Ground Water Sediment | Surface Air
Water
COCs TPH-Gas, TPH-Diesel, Arsenic none none TPH-Gas,
benzene oil benzene
Primary Historic Historic Unknown Historic
sources Service Service Service
Stations Stations Stations
Primary release | Release to Release to Unknown Release to
mechanisms soll soil soil
Secondary Ground Soil Unknown Soil
sources water
Secondary Ground Soil to ground | Unknown Soil to
release water to soil | water ground
mechanisms water
Pathways to Direct Direct contact, | Direct contact, Inhalation
the receptors contact, ingestion ingestion
ingestion,
inhalation
Receptors Human, Human, Human, Building
ecological, ecological, ecological, occupants
Horse Creek | Horse Creek Horse Creek
Cleanup levels | Method A Method A MCL
Points of Standard Standard Standard Indoor air
compliance
Notes After interim | After interim Proposed No No No buildings
actions, all actions, all remedy is sediment | surface present or
soil on site ground water | institutional impacts water planned in
meets on site meets | controls and identified impacts area with
cleanup cleanup ground water identified potential air
standards standards monitoring impacts
except one
small area
under a
roadway
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REMEDIAL INVESTIGATION FEASIBILITY STUDY
FINAL WORK PLAN
BOTHELL LANDING SITE
BOTHELL, WASHINGTON

1.0 INTRODUCTION

This remedial investigation / feasibility study (RI/FS) work plan describes the collection of data
and information necessary to further define the extent of contamination and to characterize the
Bothell Landing Site (Site) in Bothell, Washington (the City). The City owns the approximately
2.8-acre Bothell Landing property located at 18120, 18126, and 18132 Bothell Way, and 10001
Woodinville Drive, Bothell, Washington, however final determination of the Site boundaries
(i.e., the area where hazardous substances have come to be located) will be established during the
RI process. Ecology’s Facility Site ID is # 73975762; it is noted as a Brownfields Site in
Ecology’s Integrated Site Information System (1SIS) database.

HWA prepared this RI/FS work plan as part of the actions specified in Agreed Order number DE
6294, as amended on June 9, 2010, between the City of Bothell and the Washington State
Department of Ecology (Ecology). Copies of the Agreed Order and the June 9, 2010 amendment
are presented in Appendix A.

Figure 1 is a vicinity map and Figures 2 and 3 show the Bothell Landing Site and other
properties in the Bothell Crossroads area relevant to this work plan. Figure 4 shows the
approximate extent of the RI study area.

1.1 BACKGROUND

The general direction of ground water flow in the vicinity of the Bothell Landing Site is from
north to south. Hydraulically upgradient of the Bothell Landing Site are several properties having
possible or recognized environmental conditions (Figure 3) because of historic use of petroleum
products or dry cleaning solvents.

Within the Bothell Landing Site, there are dissolved metals and petroleum hydrocarbon
concentrations in ground water that exceed MTCA Method A cleanup levels (Table 720-1 in
WAC 173-340-900). An interim action soil cleanup performed in September 2010 through the
Bothell Crossroads project area removed 3,556.5 tons (approximately 2,222 cubic yards) of
petroleum-impacted soil that was a source of the petroleum hydrocarbons occurring in Bothell
Landing Site ground water. An interim action cleanup report (HWA, 2011) documents the 2010
interim action soil cleanup within the Bothell Landing parcel. The 2010 interim action cleanup
was confined within the parcel boundaries, due to lack of access to areas beneath the heavily-
used SR 522 state highway. The cleanup is therefore being conducted over a period spanning two
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construction seasons because contaminated soil known to be present under the active SR 522
roadway was left in place in the northern extent of the Bothell Landing parcel. Contaminated soil
remaining under the SR 522 roadway will be addressed after the roadway realignment during
Crossroads Phase 111 construction, which is scheduled to commence in the summer of 2012, and
be completed in 2013. Following the soil cleanup under the existing roadway, the City will
conduct one year of quarterly monitoring to confirm successful cleanup of petroleum-impacted
ground water, in accordance with the interim action scope of work described in the amended
Agreed Order. Section 5 of this Rl work plan addresses the quarterly monitoring to be conducted
at the Bothell Landing Site.

In addition to petroleum-impacted ground water at the Bothell Landing Site, previous
investigations (e.g., HWA, 2007; CDM, 2009; and Parametrix, 2009) identified an upgradient
chlorinated volatile organic carbon (VOC) plume apparently originating from the Ultra Custom
Care Cleaners property located at 18300 — 18304 Bothell Way NE (along State Route 527, also
known as the Bothell-Everett Highway) (Figures 2 and 3) that has migrated onto and
commingled with contaminants in the Bothell Landing Site ground water. The Ultra Custom
Care Cleaners property is listed as facility number 379891 on the Department of Ecology’s
Confirmed and Suspected Contaminated Sites List (CSCSL) for chlorinated solvent
contamination in soil and ground water.

Another known chlorinated solvent site that is up-gradient of the Bothell Landing property is the
Bothell Service Center / Simon & Son Fine Dry Cleaning site, 18107 Bothell Way Northeast.
This site is listed as a state cleanup site, Voluntary Cleanup Program, facility identification
number 33215922. The site has a documented release of chlorinated solvents to ground water,
and contamination has migrated off-site; however, it is unknown at this time whether the Bothell
Service Center plume has migrated onto Bothell Landing and commingled.

A third former cleaners/laundry business, the Bothell Cleaners, was located at 10029 Main
Street, although no release has been reported for this site, or is apparent based on sampling
results (CDM, 2011). The former Bothell Cleaners is located a block northeast of the Bothell
Landing property.

One of the goals of the RI will be to determine the source of chlorinated solvents detected at the
Bothell Landing property, and delineate the extents (vertical and horizontal) of the plume(s)
impacting the property. The chlorinated VOCs detected in Bothell Landing Site ground water
have not yet been completely addressed to date, pending a R1 for these contaminants that
includes identification of the source area (or areas) and delineation of the entire plume. Figure 4
illustrates the available data on the nature and extent of chlorinated VOC occurrences in ground
water in the vicinity of the Bothell Landing Site. The data are insufficient to adequately
characterize the extent of the chlorinated VOC plume(s) for RI purposes. The approximate extent
of the RI study area addressed in this work plan is shown on Figure 4.
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Petroleum hydrocarbons also occur in ground water upgradient of the Bothell Landing property
line in addition to chlorinated VOCs. For example, ground water samples collected at CDM’s
2009 push-probe locations B-3 and B-18 (Figure 5) had benzene concentrations exceeding the
MTCA Method A cleanup level of 5.0 micrograms per liter (ug/L). The extent of the petroleum
hydrocarbon plume upgradient of the northern property line, and the relationship of these
detections to the Site, is currently not well characterized with respect to area or temporal
variation.

Because it may not be possible to a complete the RI in one phase due to property access and
ownership issues, a phased approach to completing the work will be utilized, with the goal of
populating the final RI with data collected during the four RI phases outlined in Section 5.0.
Phased RI work will be conducted whenever access to unexplored properties of interest becomes
available.

1.2 OBJECTIVE

The objective of this RI/FS work plan is to meet the requirements of the Agreed Order as
amended on June 9, 2010 in accordance with the Model Toxics Control Act (MTCA) Cleanup
Regulation (Washington Administrative Code (WAC) 173-340). The RI work plan is designed
to collect additional data on chlorinated VOC and petroleum hydrocarbon impacts in selected
areas that are currently accessible, and ultimately characterize site conditions in order to
complete a FS and select a cleanup action as described in WAC 173-340-360 through 173-340-
390.

1.3 WORK PLAN ORGANIZATION

This Work Plan is prepared using the U.S. Environmental Protection Agency’s (EPA’S)
Guidance for Conducting Remedial Investigations and Feasibility Studies under CERCLA
(OSWER Directive 9355.3-01) (EPA, 1988) as a reference for work plan organization and
content. The scope of work described in the work plan is designed to gather information
required for a RI study as described in WAC 173-340-350. The organization of this Work Plan
is:

» Section 1: Introduction — background, objective, work plan organization, and regulatory
framework

» Section 2: Site Background and Physical Setting — description and history of operations and
environmental setting
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* Section 3: Initial Evaluation — summary of previous investigations, known and expected
contaminants, and the conceptual site model

» Section 4: Work Plan Rationale — data quality objective needs and general approach

* Section 5: Remedial Investigation Tasks — project planning, sample collection and analysis,
data validation and evaluation, and assessment of risks

* Section 6: Project Management — schedule and project management staff
1.4 REGULATORY FRAMEWORK

The RI will be conducted under the provisions of the Agreed Order with Ecology as amended on
June 9, 2010. In Washington State, the administrative process and standards for investigating
and cleaning up facilities impacted by hazardous substances are regulated under the Model
Toxics Control Act (MTCA) regulations at WAC 173- 340 (Ecology, 2007). Under MTCA, a
site cleanup is typically preceded by a complete remedial investigation (RI1) and a feasibility
study (FS). The RI/FS focuses on collecting, developing, and evaluating enough information to
select a cleanup action under WAC 173-340-360 through 390.
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2.0 SITE BACKGROUNDS AND PHYSICAL SETTING
2.1 SITE BACKGROUNDS

In the following sections, properties within the RI study area, as depicted in Figure 3, are
described from north to south beginning with the apparent source area for the chlorinated VOC
plume at the Ultra Custom Care Cleaners site.

2.1.1 Ultra Custom Care Cleaners Site

The Ultra Custom Care Cleaners property is listed as facility number 379891 on the Department
of Ecology’s Confirmed and Suspected Contaminated Sites List (CSCSL) for chlorinated solvent
contamination in soil and ground water. This 0.25-acre property is comprised of a west-facing
single story commercial building and associated parking lot at 181300 — 18304 Bothell Way
NE/SR 527, with Ultra Custom Care Cleaners occupying the northernmost portion of the
building and Frank’s Hair Design hair salon and the Laundry Basket Laundromat the central and
southern portions. Historically, three dry cleaners operated on this parcel. Raincheck Cleaners
and Laundry (1950s through 1967) occupied a building formerly located at the southwest corner
of the parcel (current parking lot). Following demolition of the Raincheck Cleaners and Laundry
building in 1967, a new building was constructed that was occupied first by NuLife Cleaners and
later by Ultra Custom Care Cleaners.

Several investigations have been performed at this site. Figure 6 depicts the approximate
locations of the soil and ground water explorations to date at this site. Sampling results indicated
that soil and ground water at the property contained chlorinated VOCs, primarily the dry
cleaning solvent tetrachloroethene (a.k.a., perchloroethene or PCE), and also associated
degradation compounds trichloroethene (TCE), and (cis)-1,2-dichloroethene ((cis)-1,2-DCE).

EHS International completed a Phase | Environmental Site Assessment (ESA) of the site in June
2001 (EHS International, 2001a); CDM completed a Phase | ESA in 2008 (CDM, 2008). At the
time of the 2008 Phase | ESA, Ultra Custom Care Cleaners was (and presumably still is) using
PCE as a dry cleaning solvent. A Phase Il ESA performed in August 2001 by EHS International
(2001b) identified chlorinated VOCs, including PCE, in soil and ground water in the immediate
vicinity of Ultra Custom Care Cleaners’ facility, but not at concentrations exceeding MTCA
Method A cleanup levels. EHS International also identified PCE-contaminated water in two
stormwater catch basins next to Ultra Custom Care Cleaners’ facility (SS-1 and SS-2 on Figure
6). A subsequent site investigation (Farallon, 2002) found PCE concentrations exceeding MTCA
Method A cleanup levels (as high as 800 ug/L) in ground water at the southern edge of the
property, close to the former location of the Raincheck Cleaners and Laundry. In addition, a
ground water sample from upgradient monitoring well MW-2 contained gasoline-range
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petroleum hydrocarbons at a concentration exceeding the MTCA Method A cleanup level, which
was attributed by Farallon Consulting (2002) to a cleaning compound similar to Pine-Sol.

Additional subsurface investigation performed by Environmental Partners Inc. in 2004 identified
PCE and its associated degradation compounds in soil and ground water in the vicinity of the
former Raincheck Cleaners and Laundry building. Environmental Partners reported PCE
concentrations in ground water ranging from 5 to 6,400 pg/L and PCE concentrations in soils
ranging from 0.012 to 0.020 milligrams per kilogram (mg/Kg). The highest PCE concentration
was identified between 8 and 12 feet below grade in borehole B-1 located at the southern edge of
the property (Figure 7). The Environmental Partners Inc. (2004) investigation included three
direct-push (i.e., Geoprobe®) soil borings located on the western edge of the adjacent City
Municipal Shop and Garage property (B-10, B-11, and B-12 on Figure 7). The Environmental
Partners report stated that no chlorinated VOCs were detected in three soil samples collected just
above the water table at these locations. Ground water samples collected from the three direct-
push borings contained PCE in concentrations exceeding the MTCA Method A cleanup level of
5 ug/L.

The EHS International (20014, b), Farallon Consulting (2002), and Environmental Partners
(2004) site investigations all concluded that the source of the PCE and related degradation
products in soil and ground water in the vicinity of the Ultra Custom Care Cleaners property was
the former Raincheck Cleaners and Laundry facility. The estimated ground water flow direction
at the Ultra Custom Care property is southerly at a gradient of 0.026 feet/foot (Farallon, 2002).
Based on this information, PCE and other chlorinated VOCs in ground water originating from
this property appear to be migrating into Bothell Way NE/SR 527, NE 183" Street, and other
properties to the south (see Figures 4 and 7).

2.1.2 Bothell Service Center

Bothell Service Center/Simon & Sons Dry Cleaning (18107 Bothell Way NE) is a listed
Confirmed or Suspected Contaminated Sites List (CSCSL) site to the northwest of the Bothell
Landing property. The site has a documented release of chlorinated solvents to ground water,
and contamination has migrated off-site.

The Bothell Service Center site included a dry cleaning facility (Simon & Son Fine Dry
Cleaning) from 1989 to 1999. Previous site use included farming until the late 1940s and an auto
dealership in the 1960s. In 1988 it was developed commercially as a small retail strip, with the
former dry cleaner located at the west end of the building. A release of chlorinated solvents to
ground water was detected by ERM in 1999 and 2000 (ERM, 2001). Three soil borings were
initially completed through the floor of the building near dry cleaning equipment. Subsequently,
additional borings for soil and ground water sampling were completed in the building after
removal of the dry cleaning equipment. Three monitoring wells and several soil borings were
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completed outside of the building in 2001. ERM’s measurement of ground water elevations in
several on site monitoring wells indicates a ground water gradient to the east. The chlorinated
solvents tetrachloroethylene (PCE), trichloroethylene (TCE), and dichloroethylene (DCE) were
detected in site soil and ground water, including the easternmost monitoring well (MW-5), less
than 20 feet from the property boundary with the adjoining property (Schuck’s). PCE ground
water concentrations ranging from 1,300 to 2,650 pg/L were detected in MW-5 from 7/13/01 to
2/12/02. PCE concentrations as high as 30,000 pg/L were detected in other wells.

Remediation via in situ chemical oxidation by potassium permanganate was attempted in
2001(ERM, 2002). PCE concentrations initially decreased in monitoring wells adjacent to and
downgradient of injection points. However, ground water concentrations increased in three
monitoring wells. ERM attributed the increase to seasonal variations in ground water levels
mobilizing PCE from source areas, such as contaminated soils or dense non-aqueous phase
liquids (DNAPL) and recommended further injection events and ground water monitoring.
Anecdotal reports by City staff describe permanganate discharging to the Sammamish River with
a resultant fish kill during this event.

A soil vapor extraction (SVE) system has been in operation at the site since September 2004
(Farallon, 2008a). Periodic operations and maintenance monitoring at the SVE system indicated
that vapor concentrations decreased significantly between system startup and 2007. Recent
vapor monitoring at the system did not detect solvent vapors. Farallon also completed a
hydrogen peroxide injection event in May 2005. The injection resulted in the temporary increase
in PCE concentrations in groundwater at the site; however, subsequent ground water monitoring
in 2006 and 2007 indicated that PCE concentrations had decreased to pre-injection levels.
Chemical oxidation cells (sodium persulfate) were installed in site monitoring wells in 2006 and
2007 for additional remedial activity. This method was found to have limited effectiveness due
to the high ground water velocity, as well as limited access to the release source area.

Farallon also implemented an additional interim remedial action at the site including slug tests
and additional monitoring wells. Enhanced bioremediation though a combination of nutrient and
bacterial injection was initiated in February 2008. Farallon reported groundwater flow direction
to the southeast at the site. As of August, 2008, PCE and TCE concentrations remained in the
thousand to low tens of thousands of pg/L throughout the site.

In 2010 a limited remedial investigation was conducted on Al's Auto Bothell Wexler (a.k.a.,
Schuck’s), an adjacent the property to the east, which is listed in Ecology’s LUST database as
site # 5294, facility identification number 63618231. Sixteen direct push borings, sampling and
analysis of soil and ground water samples confirmed the presence of PCE, TCE, DCE, and vinyl
chloride (VC) in ground water at the western portion of the property, originating from the
adjacent Bothell Service Center property, as well as localized petroleum hydrocarbon impacts to
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soil and ground water in the vicinity of the former on-site USTs and cleanup area, in the
southwestern portion of the property (Floyd | Snider, 2010).

2.1.3 City Properties

The City properties comprise approximately 1.68 acres bounded to the north, east, and south by
NE 185" Street, 101% Avenue NE, and NE 183" Street (Figure 6). Private commercial properties
bound the site to the west, notably the Ultra Custom Care Cleaners site. On the City properties
there are four structures including: two single family residences converted to office space (built
in 1920 and 1956), the City Hall building (11,682 square feet constructed in 1939), and the
Municipal Shop and Garage building (3,160 square feet constructed in 1954) (Parametrix, 2010).
The remaining parcels without structures are primarily utilized for parking and are covered with
asphalt pavement.

A records review investigation was initiated in 2007 by the City to identify parcels located
within the downtown Bothell revitalization area that contained potential environmental
conditions (ECOSS, 2008; Parametrix, 2010). The records review identified a potential
environmental condition on the City’s Municipal Shop and Garage site (Figure 6). State records
show that unleaded gasoline underground storage tanks (USTs) were removed from the site; the
site is not on Ecology’s Confirmed and Suspected Contaminated Sites List (CSCSL) or Leaking
Underground Storage Tank (LUST) list. A UST closure report for the site (SEACOR, 1990)
describes the closure in 1990 of two former gasoline USTs and a gasoline dispenser located just
north of the shop building. According to the report, all contaminated soils were successfully
removed along with the USTs. In the spring of 2010, Parametrix performed an environmental
site assessment of the ten City parcels to the east and northeast of the Ultra Custom Care
Cleaners site. Parametrix advanced five soil borings on the City properties (see Figure 6) from
which they collected ground water samples at all five boreholes; however, only two of the
ground water samples, SB-02 and SB-05, were analyzed for chlorinated VOCs. One of these
contained PCE in ground water below the MTCA cleanup level. From the analytical data
Parametrix concluded that no significant soil contamination is present at the City’s properties
(i.e., no petroleum hydrocarbons or VOCs detected in soils above MTCA Method cleanup
levels); similarly, the ground water samples did not contain contaminants at concentrations
above MTCA Method A cleanup levels.

2.1.4 City Right-of-Ways

City right-of-ways are publicly owned streets, alleyways, and sidewalks within the RI study area.
Several explorations have been advanced to date in these right-of-ways to collect soil and ground
water samples. Figures 5 and 7 show these locations. CDM (2009) and HWA (2008) reported
chlorinated VOCs in ground water apparently migrating south toward the Bothell Landing
property along utility corridors in the Bothell Way NE/SR 527 right-of-way (see Figure 7). CDM
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(2009) also reported chlorinated VOCs and petroleum hydrocarbons in ground water beneath the
SR 522 right-of-way at push-probe explorations (from west to east) B6, B1, B2, B3, B14, B15,
and B16 (Figure 5). Potential petroleum hydrocarbon contamination sources (i.e., the former
Associated, Union Qil, and Mobil gas station sites shown on Figure 3) located north of the
Bothell Landing property at the intersection of SR 527 and Main Street are largely
uninvestigated (CDM, 2009).

2.1.5 Bothell Landing

The City owns the approximately 2.8-acre Bothell Landing parcel located at 18120, 18126, and
18132 Bothell Way, and 10001 Woodinville Drive, Bothell, Washington (King County Tax
Parcel Nos. 9457200015 and 9457200020). Ecology’s Facility Site ID is # 73975762; it is noted
as a Brownfields Site in Ecology’s Integrated Site Information System (IS1S) database.

Details of historic property use and the several site assessments performed to date at Bothell
Landing can be found in Kleinfelder (1999), Riley Group (2007), ECOSS (2008), HWA (2007),
Parametrix (2009), and HWA (2011). The following is a summary of those assessments.

Two service stations were previously located at the northeast and northwest corners of the
Bothell Landing parcel between the 1930’s and 1970’s at the approximate locations shown on
Figure 8. The stations were demolished during site reconstruction in the 1970’s and the
underground storage tanks (USTs) associated with the stations were reported to have been
removed (Riley Group, 2007). However, in 1998 the City purchased the north central portion of
the site at 10001 Woodinville Way as part of a roadway widening and the Rotunda Park project.
In the course of site excavation, five USTs and associated petroleum-affected soils were
discovered. The USTs were assumed to have been associated with one of the former service
stations. Petroleum hydrocarbon concentrations remaining in the excavation sidewalls exceeded
MTCA cleanup levels.

HWA performed a Phase Il environmental site assessment in 2007 that identified soils in the
northern portion Bothell Landing property (vicinity of the known UST releases) containing
petroleum-related compounds (petroleum hydrocarbons, aromatic hydrocarbons, and semi-
volatile organic compounds) exceeding Ecology MTCA Method A soil cleanup levels (Table
740-1 in WAC 173-340-900). Ground water at the Bothell Landing Site apparently was affected
by multiple sources. Petroleum hydrocarbon impacts to ground water from historic UST releases
at the property appeared to be limited. Chlorinated VOCs were detected in ground water
samples at the northwest and northeast portions of the property. The Phase Il report concluded
that these detections appeared to be either from an unknown historic on-site source, or from
suspected upgradient sources to the north-northeast and/or north-northwest of the subject

property.
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Parametrix’s 2009 remedial investigation concluded that petroleum contamination in soil and
ground water at the former gas station area was relatively well defined within the Bothell
Landing Site boundaries; however, soil contamination extended into the SR 522 right-of-way
where it was less defined. The extent of the petroleum-contaminated ground water plume south
of SR522 was limited to the vicinity of Rotunda Park. The backfill around the Horse Creek
culvert (Figure 8) did not appear to be a preferential pathway for contaminated ground water.
Surface water in the open channel portion of Horse Creek immediately east of the Bothell
Landing Site did not appear to be significantly affecting nearby surface soils or ground water.
Chlorinated VOCs including PCE, TCE, and breakdown products, were present in ground water
throughout the central and northern portions of the Bothell Landing Site with concentrations
generally below MTCA Method A cleanup levels, based on multiple investigations over several
years (PSI, 1998; Kleinfelder, 1999; HWA, 2007; Parametrix, 2010). Parametrix concluded that
concentration distributions indicated that the chlorinated VOCs were migrating onto the Bothell
Landing Site from an upgradient source.

An interim action soil cleanup performed in September 2010 through the Bothell Crossroads
project area removed 3,556.5 tons (approximately 2,222 cubic yards) of petroleum-impacted soil
that was a source of the petroleum hydrocarbons occurring in Bothell Landing property ground
water. HWA’s interim action cleanup report (HWA, 2011) documents the 2010 interim action
soil cleanup within the Bothell Landing parcel. The 2010 interim action cleanup was confined
within the parcel boundaries, due to lack of access to areas beneath the heavily-used SR 522 state
highway. The interim action soil cleanup is therefore being conducted over a period spanning
multiple construction seasons because contaminated soil known to be present under the active
SR 522 roadway was left in place in the northern extent of the Bothell Landing parcel.

Contaminated soil remaining under the SR 522 roadway will be addressed after the roadway
realignment during Crossroads Phase 111 construction, which is scheduled to commence in the
summer of 2012, and be completed in 2013. Contamination not under City property or public
right-of-way, if discovered, will not be addressed in this phase. Following the soil cleanup under
the existing roadway, the City will conduct one year of quarterly monitoring to confirm
successful cleanup of petroleum-impacted ground water, in accordance with the scope of work
described in the amended Agreed Order and Interim Action work plans. Section 5 of this RI
work plan addresses the quarterly monitoring to be conducted at the Bothell Landing Site. Other
components of the RI, to address other COCs and impacts, will also be addressed and are
discussed in Sections 3 and 4 of this work plan.

2.2 PHYSICAL SETTING

The RI study area is within the Horse Creek valley; Horse Creek is a southerly flowing tributary
to the Sammamish River. The general topography of the RI study area slopes down from north to
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south towards the westerly flowing Sammamish River (Figure 1). Elevations in the RI study area
range between about 30 to 60 feet above mean sea level.

The RI study area is located within the Puget Sound Lowland, a north-south trending structural
and topographic depression bordered on the west by the Olympic Mountains and on the east by
the Cascade Mountains. The area is characterized by gently rolling glacial drift plains covered
with small ridges, hills, and depressions formed by the continental ice sheet that covered the area
during the Pleistocene Epoch and retreated approximately 12,500 years ago. Most of
northwestern King County is mantled by glacial deposits (including gravel, sand, silt, clay,
boulders), which are commonly over 150 feet thick (Liesch and others, 1963).

The subsurface geology in the RI study area is very complex and subject to interpretation.
Information obtained from borehole logs in the RI study area indicate that soils consist mainly of
loose to medium dense silty sand/sandy silt and fine- to medium-sand with varying percentages
of gravel; individual soil horizons do not appear to be laterally continuous over more than a few
hundred feet. HWA (2008) interpreted the near-surface strata underlying the RI study area as
being Vashon age recessional outwash deposits. The recessional outwash sediments were
deposited by meltwater flowing from the receding Vashon glacier, and were not overridden by
the glacier. Overlying the recessional outwash deposits in most exploration locations is fill
consisting predominantly of silty sand.

The ground water table in the RI study area occurs approximately 5 to 18 feet below ground
surface (bgs), with shallower ground water occurring in the western extents. The general
direction of ground water flow in the RI study area is south-to-southeasterly toward the
Sammamish River, following the trend of the Horse Creek valley. Horse Creek is the historic
drainage in the area, but now flows through downtown Bothell in a concrete culvert that
daylights immediately east of the Bothell Landing property in an open channel that discharges
into the Sammamish River (Figures 4, 8). The City’s storm drain system in the area connects to
the Horse Creek culvert. The original creek location west of SR 527 (Figure 4), potentially
creates a hydraulic divide to the west of the RI study area.

2.2.1 Ultra Custom Care Cleaners Site

The Ultra Custom Care Cleaners site is generally flat. The site consists of a 0.25 acre
rectangular lot and a single building. There is no significant elevation change over this property,
(CDM, 2008). The elevation of the site is approximately 40 feet above mean sea level.

Environmental Partners Inc. (2004) described subsurface conditions at the Ultra Custom Care
Cleaners site as consisting of intermittent intervals of sand, silt and/or gravel mixtures to their
maximum depth of exploration of 44 feet below grade. Environmental Partners Inc. observed a
sandy silt with gravel horizon beginning at 36 to 40 feet bgs in eight direct-push explorations
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advanced in the southwest area of this property; one direct-push exploration, B-1 (Figure 7),
penetrated four feet of the sandy silt with gravel horizon before the exploration was terminated
so its total thickness is unknown. Environmental Partners Inc. stated that the sandy silt with
gravel horizon serves to limit the potential downward migration of denser-than-water PCE and
its degradation products. However, this statement cannot be confirmed because none of the
Environmental Partners or Parametrix explorations on the City’s adjacent property were
advanced deep enough to determine if the sandy silt horizon is laterally continuous to the east.
From water level measurements taken at the three on-site monitoring wells, ground water
beneath this site appears to flow approximately to the south-southwest.

2.2.2 City Properties

The City properties are generally flat with an elevation of approximately 50 to 60 feet above
mean sea level sloping gently to the south and southeast. The City properties are approximately
10 feet higher in elevation than the adjacent Ultra Custom Care Cleaners site immediately to the
west. This grade difference is supported by the Ultra Custom Care Cleaners building and a
retaining wall north of the building in the parking lot area.

Five Parametrix soil borings advanced across the City properties encountered interbedded silt,
silty sand, and sand with gravel to the depths explored (11 to 20 feet bgs). Ground water was
encountered in four of the borings between 17 and 18 feet bgs. The fifth boring was not
extended to the ground water table.

2.2.3 City Right of Ways

The City right-of-ways are at an elevation between approximately 30 to 60 feet above mean sea
level. The land surface along SR 522 is generally flat. On 101% Avenue Northeast, south of Main
Street, the topography slopes more steeply down towards the south. The land surface along SR
527 slopes gently down to the south.

Per CDM (2009), the area of SR 522 in the RI study area appears to be underlain by
approximately 4 to 8 feet of silty sand and gravel material characterized as fill overlying alluvial
soil consisting of interbedded silt and sand. Alluvial soils extended to the maximum explored
depth of 19 feet bgs. An approximately 2-foot thick layer of marsh deposits consisting of silt and
black organic material overlying alluvial sediments occurred at approximately 4 to 6 feet bgs in
push-probe explorations B2, B3, B15, and B18 (Figure 5) . There was no recovery at B14,
located between B3 and B15. The marsh deposit appears to extend along SR 522 from the SR
527 intersection east, ending just before 101% Avenue NE. Extending farther north on SR 527,
subsurface deposits appear to be the recessional outwash materials identified in published
documents.
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2.2.4 Bothell Landing

The Bothell Landing parcel is predominantly flat. The west property boundary adjoins the
Former Bothell Hertz Facility that previously was occupied by a commercial rental business with
documented and suspected hazardous material releases to soil and ground water (HWA, 2008).
The east property boundary consists of vegetated/landscaped ground sloping down to a public
footpath and the open channel of Horse Creek. Horse Creek is an urban stream discharging to the
Sammamish River just beyond the southern boundary of the property. The creek is conveyed
through storm drain pipes upgradient of Bothell Landing. A 54-inch diameter concrete culvert
conveys Horse Creek through the northern and eastern portion of Bothell Landing, daylighting
just beyond the east property boundary (Figure 8). The Sammamish River is between 175 and
250 feet south of Bothell Landing and separated from the property by NE 180th Street and the
Park at Bothell Landing, a City park (Parametrix, 2009).

Site-specific stratigraphy typically consists of approximately 5 to 8 feet of silty sand fill over
alluvial soil consisting of interbedded silt and peat. Much of the fill material is likely dredged
spoils placed on the property from realignment of the Sammamish River in the 1960s (HWA,
2008). Interbedded alluvial sand and silt was encountered between 8 and 20 feet below ground
surface (bgs). Peat or silt beds with high organic content up to 2 feet thick are present within the
alluvial soil, generally at depths greater than 10 feet bgs. These compressible, organic-rich beds
appear to underlie much of the Bothell Landing parcel but may not represent a contiguous layer
(Parametrix, 2009).
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3.0INITIAL EVALUATION
3.1 SUMMARY OF PREVIOUS CHLORINATED VOC INVESTIGATIONS

Ground water in the RI study area has been affected by chlorinated VOCs. The dry-cleaning
solvent PCE, as well as its breakdown products, TCE, (cis)-1,2-DCE, and vinyl chloride have
been detected in multiple ground water samples throughout the area. In the progression of
natural biodegradation by reductive dechlorination, PCE (four chlorine atoms), degrades to TCE
(three chlorine atoms), to DCE (two chlorine atoms), then to vinyl chloride (one chlorine atom).
Upon complete dechlorination (under ideal conditions), vinyl chloride can degrade to ethene.
The apparent source of these chlorinated VOCs is the Ultra Custom Care Cleaners facility
located at the northeast corner of Bothell Way NE and NE 183" Street until 1967. Another
potential source is the Bothell Service Center / Simon & Son Fine Dry Cleaning site. Another
former cleaners business (Bothell Cleaners) is located northeast of the Bothell Landing property,
although based on four reconnaissance ground water samples collected adjacent south and
downgradient of the former Bothell Cleaners property, former business operations on the
property do not appear to be a source of HYOCs (CDM, 2011). Tables 1 and 2 summarize
historic detections of chlorinated VOCs in soil and ground water in the RI area.

3.1.1 Ultra Custom Care Cleaners Site

Chlorinated VOCs detected at the Ultra Custom Care Cleaners site primarily include PCE in
several ground water samples at concentrations up to 6,400 pg/L in a sample collected between 8
and 12 feet bgs in direct-push exploration B-1 (Figure 7); ground water samples collected at
greater depths had PCE concentrations at or less than the MTCA Method A cleanup level of 5
pg/L. Concentrations of TCE and (cis)-1,2-DCE between 18 and 210 pg/L were found in
ground water samples collected at monitoring well MW-1 and direct-push explorations B-1 and
B-4 at intervals between 4 and 14 feet bgs. Vinyl chloride was not detected in any ground water
samples collected to date at the Ultra Custom Care Cleaners site. In addition, PCE was detected
in the water in storm drain catch basins SS-1 and SS-2 (Figures 6 and 7) at concentrations of 500
and 25 pg/L respectively.

3.1.2 City Properties

The Environmental Partners Inc. (2004) site investigation included three direct-push soil borings
located on the western edge of the City properties (B-10, B-11, and B-12 on Figure 7). The
Environmental Partners report states that no chlorinated VOCs were detected in three soil
samples collected just above the water table at these locations; however, the Environmental
Partners Inc. report does not contain the laboratory reports for these three soil samples so this
cannot be verified. Ground water samples collected from these three direct-push borings
contained PCE at concentrations between 8 and 23 pg/L. In late spring 2010, Parametrix
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advanced five soil borings on the City properties using a truck-mounted hollow-stem auger drill
rig. Parametrix collected ground water samples at all five boreholes; however, only two of the
ground water samples, SB-02 and SB-05 (Figure 7), were analyzed for chlorinated VOCs. The
ground water sample from SB-05, located immediately east of the Ultra Custom Care building,
contained PCE at a concentration below the MTCA Method A cleanup level; the other boring
(SB-02) in the center of the City property did not contain any chlorinated VOCs above
laboratory reporting limits.

3.1.3 City Right-of-Ways

CDM (2009) performed a Phase Il Environmental Site Assessment of the City’s Crossroads
Redevelopment Project area. To evaluate chlorinated VOC distribution in the area, CDM used a
direct-push rig to collect soil and ground water samples along Bothell Way NE/SR 527 adjacent
to and south of the Ultra Custom Care Cleaners site (locations B2, B3, B8, B10, B11, B12, and
B18 on Figure 7). CDM concluded that PCE contaminated ground water that apparently
originates at the Ultra Custom Care Cleaners site is migrating south along utility corridors in
Bothell Way NE/SR 527, in addition to normal ground water flow through the aquifer.

A ground water sample collected in September 2008 at HWA geotechnical
exploration/monitoring well BB-3 at the southeast corner of the intersection of NE 183" Street
and Bothell Way NE/SR 527 (Figure 7) contained chlorinated VOCs at concentrations below
MTCA Method A cleanup levels. However, a HWA ground water sample collected in September
2008 at monitoring well BB-2 at the northeast corner of SR 527 and Main Street (Figure 7) had a
PCE in concentration above the MTCA Method A cleanup level.

Ground water samples collected at CDM direct-push explorations B1, B2, B3, B6, and B14
along the SR 522 right-of-way (see Figure 5 for locations) had one or more chlorinated VOC
occurring at concentrations above the MTCA Method A cleanup level.

3.1.4 Bothell Landing

Contaminants of potential concern (COPCs) in the Bothell Landing soils, per the RI/FS report
(Parametrix, 2009) and Interim Action Cleanup Report, HWA (2011) include:

e Total petroleum hydrocarbons (gasoline-, diesel- and motor oil-range)
e BTEX (benzene, toluene, ethylbenzene, and xylenes)

e Lead, barium

e Polycyclic Aromatic Hydrocarbons (PAHSs) (including naphthalenes)

These COPCs are all related to historic petroleum releases to soil. Following the 2010 Bothell
Landing soil cleanup, soil samples containing these COPCs above MTCA cleanup levels
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occurred only in the northeast corner of the property at depths ranging from 6 to 12 feet below
ground surface (bgs). CDM borehole data (location B3 on Figures 7 and 8) indicated that
gasoline- and heavy oil-impacted soil extends from the Bothell Landing parcel to the northeast
beneath SR 522 (CDM, 2009). Impacts north of SR522 are not known. Remaining soils under
the existing roadway will be addressed under a subsequent construction phase, i.e., after roadway
realignment during Crossroads Phase I11 which is scheduled to commence in the summer of
2012, and be completed in 2013.

HWA (2011) concluded that ground water COPCs at the Bothell Landing Site include:

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

Chlorinated VOCs

Metals (arsenic, cadmium, chromium, and lead)

Petroleum-contaminated ground water south of SR522 occurred only in the vicinity of Rotunda
Park at the north end of the Bothell Landing parcel. The backfill around the Horse Creek culvert
does not appear to be a preferential pathway for contaminated ground water, based on borings
advanced and sampled within the backfill. Horse Creek surface water does not appear to be
significantly affecting nearby surface soils or ground water. Chlorinated VOCs migrating onto
Bothell Landing from an upgradient source or sources are present in ground water throughout the
northern portions of Bothell Landing (Figure 4) at concentrations exceeding MTCA Method A
cleanup levels, particularly in the vicinity of Rotunda Park (Parametrix, 2009).

Regarding arsenic, cadmium, chromium, and lead as ground water COPCs at the Bothell
Landing Site, data reported by HWA (2007) showed total arsenic, cadmium, chromium, and lead
concentrations exceeding MTCA Method A cleanup levels in ground water samples collected at
direct-push explorations BH-11 and BH-15 in July 2007 (Table 2D). Dissolved arsenic and lead
concentrations in the ground water sample collected at direct-push exploration BH-15 also
exceeded their respective MTCA Method A cleanup levels. The source of lead in the RI study
area ground water may be related to historic released of leaded gasoline. Elevated arsenic
concentrations in alluvial aquifers of Snohomish and King Counties have been well documented
as a regional issue (HWA, 2007), and may not be associated with a specific source in the RI area.
Additional sampling during the RI will help establish if arsenic is a natural or area-wide
background condition, and at what concentrations. The elevated concentrations of total cadmium
and chromium in the July 2007 ground water samples collected at direct-push explorations BH-
11 and BH-15 apparently resulted from suspended sediments in the unfiltered samples and not
from a specific source or sources in Site soil.

3.1.5 Bothell Service Center
High concentrations of PCE (up to 38,000 pg/L), TCE, and DCE have been detected in ground

water at this site. PCE ground water concentrations at the property boundary range up to 21,000
pg/L. PCE ground water concentrations up to 140,000 pg/L, were detected near the source area
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at depths of 45 to 50 feet, and were interpreted to indicate the presence of DNAPL. PCE, TCE,
DCE, and VC have also been detected at concentrations of up to 2,100 pg/L at the western end
of Al's Auto Bothell Wexler Property (a.k.a., Schuck’s) property, originating from the adjacent
Bothell Service Center site.

3.2 KNOWN AND EXPECTED CONTAMINANTS

Based on background information and analytical data from the previous studies presented in
Section 3.1, COPCs either known or expected to be found in soils in the RI study area are:

e Chlorinated VOCs (primarily PCE, TCE, (cis)-1,2-DCE, and vinyl chloride)
e Total petroleum hydrocarbons (gasoline-, diesel- and motor oil-range)

e BTEX (benzene, toluene, ethylbenzene, and xylenes)

e Lead, barium

e Polycyclic Aromatic Hydrocarbons (PAHSs) (including naphthalenes)

COPC:s either known or expected to be found in ground water in the Rl area are:

e Chlorinated VOCs

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

e Metals (arsenic, cadmium, chromium, and lead)

3.3 CONCEPTUAL SITE MODEL

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

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

Figure 9 shows the conceptual site model for the chlorinated VOC and petroleum hydrocarbon

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

3.3.1 Primary Contaminant Sources

The primary contaminant source of ground water in the RI study area is the dry cleaning solvent
release most likely from the Ultra Custom Care Cleaners site. The primary contaminant
associated with this release is PCE, with associated breakdown products TCE, (cis)-1,2-DCE,
and vinyl chloride. Ethylene dichloride (EDC) (a.k.a, 1,2-dichloroethane (DCA)) has also been
detected sporadically in ground water at low concentrations. DCA is not a breakdown product of
PCE, but may be a breakdown product of 1,1,1-trichloroethane (TCA) or may be associated with
gasoline additives. Other contaminants known or suspected to exist in the RI study area include
petroleum hydrocarbons released at former gas station locations. The source of lead in Rl study
area soils is likely related to historic releases of leaded gasoline.

3.3.2 Primary Release Mechanisms

The primary potential release mechanisms for contaminants in the RI study area include leaks
from USTs and related equipment (e.g., pipes and dispensers), or discharges (accidental or
intentional) to floor drains, storm drains, or ground.

3.3.3 Transport Mechanisms

Transport mechanisms in the RI study area for chlorinated VOCs and petroleum hydrocarbons
include the following:

e Contaminant leaching from soils above and below the water table

e Leaching from separate phase liquids, e.g., a dense non-aqueous phase liquid (DNAPL)
mass of PCE within soil pore spaces

e Volatilization from the vadose zone and water table

e Ground water discharges to surface water

The degree of contaminant leaching is controlled by chemical properties of the contaminants,

ground water geochemical properties (e.g., oxidation/reduction potential), physical properties of
the soil, characteristics of the ground water flow system, and precipitation recharge.
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Volatilization is controlled by the concentration and chemical properties of the contaminants,
physical properties of the soil (e.g., porosity and organic carbon content), and soil gas
characteristics. Ground water discharges to surface water are controlled by the physical and
geochemical characteristics of both the ground water and surface water flow systems.

3.3.4 Secondary Sources

Chlorinated VOC and petroleum hydrocarbon impacted ground water from upgradient sites (e.qg.,
Ultra Custom Care Cleaners, former Hertz, or possibly the Bothell Service Center) as well as
former gas station locations represents secondary contaminant sources at the Bothell Landing
Site. However, since the plumes have not been delineated, at this time, it has not been
determined, whether commingling has occurred. This ground water flows from north to south
onto the Bothell Landing parcel. Ground water migration is controlled by the aquifer’s hydraulic
conductivity (i.e., permeability), the hydraulic gradient, and the aquifer porosity. Chlorinated
VVOC and petroleum hydrocarbon migration is affected by the concentrations present in ground
water, and other conditions in the aquifer that impact the fate and transport of contaminants, such
as percentage of naturally occurring organic carbon, contaminant-degrading bacteria in the soil,
and oxidation conditions. The contaminants can potentially partition from ground water onto
soil and organic particles as ground water flows across the RI study area, although soil analytical
data from the City properties and other downgradient sites do not indicate this is occurring to an
appreciable degree. Contaminants may also partition from ground water into vadose zone soil
gas. Investigation findings to date suggest that most chlorinated VOCs and petroleum
hydrocarbons in ground water flowing onto the City right-of-ways and other downgradient
properties remain in the dissolved phase as contaminated ground water flows across the RI study
area.

3.3.5 Potential Pathway and Exposure Routes

Complete exposure pathways have the following components: 1) a chemical source, 2) a
transport pathway, 3) an exposure point where contact can occur, and 4) an intake mechanism. 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 (Parametrix,
2009):

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.
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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 (e.g., voles) may be exposed to volatile air contaminants in
underground stagnant air while spending time within the burrow.

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.

The following section describes specific exposure pathways of primary concern.
3.3.6 Exposure Pathways of Concern

Potentially complete exposure pathways in the RI area by which chemicals may reach potential
receptors include the following:

e Current/future indoor retail worker:

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

— Direct ingestion of contaminated ground water used as drinking water
e Current/future construction/utility worker:

— Incidental soil ingestion and dermal contact

— Inhalation of vapors from the subsurface soil in outdoor air

— Inhalation of vapors from or dermal contact with ground water in a trench or excavation
e Current/future Site visitor (adult and child):

— Inhalation of vapors from the subsurface (ground water and soil) in indoor air
e Ecological receptors:

— Incidental soil ingestion and dermal contact

— Inhalation of vapors from the subsurface soil in outdoor air or in a burrow

— Inhalation of vapors from or dermal contact with ground water in a burrow
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4.0 WORK PLAN RATIONALE

The following section describes the general approach to the RI. A discussion of data quality
objectives, a discussion of identified data gaps, and approaches to collect the data necessary to
fill those gaps are presented in this section. Each subsequent section provides an overview of
data gaps by media type, and the approach to collecting the necessary information in the
remedial investigation. Specific sampling locations, analytes, and methods are documented in
the Sampling and Analysis Plan (SAP) presented in Appendix B.

4.1 DATA QUALITY OBJECTIVES

Data quality objectives (DQOs) are qualitative and quantitative statements that specify the
characteristics of the data necessary to support decisions and the required quality of the data
collected (EPA, 2006). Through the development of DQOs, the objectives and methods to be
used in the field investigations are defined.

The objective of this RI work plan is to meet the requirements of the Agreed Order (as amended
in June 2010) in accordance with the MTCA regulations for RI studies. The RI is designed to
characterize site conditions in order to complete a FS and select a cleanup action as described in
WAC 173-340-360 through 173-340-390. To meet the RI objective, site data will be collected
that are of known, acceptable, and documented quality. To ensure that Site data meet these
criteria the following Quality Assurance objectives are established for the RI work:

e Implement procedures described in this work plan and the SAP for field sampling,
sample custody, equipment operation and calibration, laboratory analysis, and data
reporting that will facilitate consistency and thoroughness of generated data.

e Achieve the acceptable level of confidence and quality required so that data generated are
scientifically valid and of known and documented quality. This will be performed by
establishing criteria for precision, accuracy, representativeness, completeness, and
comparability, and by testing data against these criteria.

Specific DQOs to evaluate data quality and usability are provided in the sections below.
4.1.1 Detection Limits

Analytical methods have quantitative limitations at a given statistical level of confidence that are
often expressed as the method detection limit (MDL). Individual instruments often can detect but
not accurately quantify compounds at concentrations lower than the MDL, referred to as the
instrument detection limit (IDL). Although results reported near the MDL or IDL provide insight
to site conditions, quality assurance dictates that analytical methods achieve a consistently
reliable level of detection known as the practical quantitation limit (PQL). The PQL is the
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lowest concentration level that can be reliably achieved within the specified limits of precision
and accuracy, and is typically several times the MDL.

4.1.2 Precision

Precision is the measure of mutual agreement among replicate or duplicate measurements of an
analyte from the same sample and applies to field duplicate or split samples, laboratory replicate
analyses, and duplicate spiked environmental samples (matrix spike duplicates). The closer the
measured values are to each other, the more precise the measurement process. Precision error
may affect data usefulness. Good precision is indicative of relative consistency and
comparability between different samples. Precision will be expressed as the relative percent
difference (RPD) for spike sample comparisons of various matrices and field duplicate
comparisons for water samples. This value is the difference between two measurements divided
by the average, calculated by:

RPD = ((D1-D2) / (D1+D2)/2)*100

Where:
D1 = Concentration of analyte in sample, and
D2 = Concentration of analyte in duplicate sample.

The calculation applies to split samples, replicate analyses, duplicate spiked samples (matrix or
blank spike duplicates), and laboratory control duplicates. The RPD will be calculated for
samples and compared to the applicable criteria. Precision can also be expressed as the percent
difference (%D) between replicate analyses. Acceptable precision values (QC limits) vary
according to the analyte, analytical method, and specific laboratory conditions (e.g., calibration
results, etc).

4.1.3 Accuracy

Accuracy is a measure of bias in the analytic process. The closer the measurement value is to the
true value, the greater the accuracy. This measure is defined as the difference between the
reported value versus the actual value and is often measured with the addition of a known
compound to a sample. The amount of known compound reported in the sample, or percent
recovery, assists in determining the performance of the analytical system in correctly quantifying
the compounds of interest. Since most environmental data collected represent one point spatially
and temporally rather than an average of values, accuracy plays a greater role than precision in
assessing the results. In general, if the percent recovery is low, non-detect results may indicate
that compounds of interest are not present when in fact these compounds are present. Detected
compounds may be biased low or reported at a value less than actual environmental conditions.
The reverse is true when recoveries are high. Non-detect values are considered accurate while

Bothell Landing Rl Workplan 9 19 11.doc 22 HWA GEOSCIENCES INC.



September 19, 2011
HWA Project No. 2007 098 929

detected results may be higher than the true value. Accuracy will be expressed as the percent
recovery of a surrogate compound (also know as “system monitoring compound”), a blank or
matrix spike result, or from a standard reference material. The recovery percent is the measured
amount divided by the known amount, or:

(D1-D2) / D3 x 100
Where

D1 = amount of compound detected in spiked sample
D2 = amount of compound in sample (i.e., detected before spiking)
D3 = amount of spike compound added

Accuracy criteria for surrogate spikes, matrix spikes, and laboratory control spikes are found in
the SAP.

4.1.4 Representativeness, Completeness and Comparability

Representativeness expresses the degree to which data accurately and precisely represent the
actual site conditions. The determination of the representativeness of the data will be performed
by completing the following:

e Comparing actual sampling procedures to those delineated within the SAP and this work
plan.

e Comparing analytical results of field duplicates to determine the variations in the
analytical results.

¢ Invalidating non-representative data or identifying data to be classified as questionable or
qualitative. Only representative data will be used in subsequent data reduction, validation,
and reporting activities.

Completeness establishes whether a sufficient amount of valid measurements were obtained to
meet project objectives. The number of samples and results expected establishes the comparative
basis for completeness. Completeness goals are 90 percent useable data for samples/analyses
planned. If the completeness goal is not achieved an evaluation will be made to determine if the
data are adequate to meet study objectives.

Comparability expresses the confidence with which one set of data can be compared to another.
Although numeric goals do not exist for comparability, a statement on comparability will be
prepared to determine overall usefulness of data sets, following the determination of both
precision and accuracy.
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4.1.5 Holding Times

Holding times are defined as the time between sample collection and extraction, sample
collection and analysis, or sample extraction and analysis. Some analytical methods specify a
holding time for analysis only. For many methods, holding times may be extended by sample
preservation techniques in the field. If a sample exceeds a holding time, then the results may be
biased low. For example, if the extraction holding time for volatile analysis of soil sample is
exceeded, then the possibility exists that some of the organic constituents have volatilized from
the sample or degraded. Results for that analysis will be qualified as estimated to indicate that
the reported results may be lower than actual site conditions. Holding times are presented in the
SAP.

4.1.6 Blanks

According to the National Functional Guidelines for Organic Data Review (EPA, 1999), “The
purpose of laboratory (or field) blank analysis is to determine the existence and magnitude of
contamination resulting from laboratory (or field) activities. The criteria for evaluation of blanks
apply to any blank associated with the samples (e.g., method blanks, instrument blanks, trip
blanks, and equipment blanks).” Trip blanks are placed with samples during shipment; method
blanks are created during sample preparation and follow samples throughout the analysis
process. Analytical results for blanks will be interpreted in general accordance with National
Functional Guidelines for Organic Data Review and professional judgment.

4.2 DATA GAP ANALYSIS

Previous site characterization data exist for the Bothell Landing Site, the Ultra Custom Care
Cleaners site, the Bothell Service Center site ,the City properties to the east, as well as
explorations in the City right-of-ways and other nearby sites. The scopes of previous site
characterizations were not designed to create a data set for a RI/FS study of the chlorinated VOC
and petroleum hydrocarbon plume. This section describes data gaps in the existing data set and
the rationale for collecting data necessary to fill those gaps. Previous data will be combined with
data collected as part of the RI study, as well as during Bothell Crossroads Phase 111 interim
action soil cleanup scheduled for 2013 at and north of the Bothell Landing Site (e.g.,
confirmation sampling) after which further data gaps will be identified and further Rl work
conducted. This phased approach is required due to exploration access issues, including 1) areas
under the existing SR 522 roadway which will be accessible for exploration and cleanup only
after the new roadway is completed and the old roadway is abandoned, and 2) areas on private
property which are not currently accessible for exploration but might be in the future.
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4.2.1 Sources of Existing Data
Most existing site data are described in the following reports:

e CDM. 2008. Phase I Environmental Site Assessment, Former Raincheck Cleaners and
Laundry Site, 18304 Bothell Way NE, Bothell, Washington. Prepared for King County
Solid Waste Division. January 2, 2008.

e CDM, 2009, Draft Phase Il Environmental Site Assessment, City of Bothell Crossroads
Redevelopment Project, Bothell, Washington, May 2009

e CDM, 2011, Supplemental Phase Il Environmental Site Assessment, Former Raincheck
Cleaner — Offsite Area, 18304 Bothell Way NE, Bothell, Washington, August 17, 2011.

e Environmental Partners Inc., 2004, Chlorinated VOC Nature and Extent Investigation
Letter Report, Case Property 18300-18304 Bothell Way NE, Bothell, WA. EPI Project
No. 46101.0, November 30, 2004.

e EHS International, 2001a, Phase | Environmental Site Assessment, June 12, 2001 report
to Bothell Police Department.

e EHS International, 2001b, Phase Il Environmental Site Assessment and Limited
hazardous Materials Survey, August 15, 2001 report to Bothell Police Department.

e ERM, 2001, Letter to Norman L. Olsen. Interim Site Characterization Summary Report,
Bothell Service Center, 18107 Bothell Way Northeast, Bothell, Washington, October 17,
2001.A

e ERM, 2002, Letter to Norman L. Olsen. Interim Site Remediation Summary Report,
Bothell Service Center, 18107 Bothell Way Northeast, Bothell, Washington, March 25,
2002.

e Farallon Consulting, 2002, Subsurface Investigation Report, Ultra Custom Care
Cleaners Property 18300 — 18304 Bothell Way Northeast, Bothell, Washington, Farallon
PN: 733-001, April 19, 2002.

e Farallon Consulting, 2008a, Cleanup Action Progress Report, June 2006 Through June

2007, Bothell Service Center, 18107 Bothell Way Northeast, Bothell, Washington,
Farallon PN: 801-001, March 12, 2008.
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e Farallon, 2008b, Interim Action Status Report, November 2007 through August 2008,
Bothell Service Center, 18107 Bothell Way Northeast, Bothell, Washington. November
4, 2008.

e Floyd | Snider, 2010, Schuck’s Auto Supply, Bothell, Washington, Phase II
Environmental Site Assessment, September 10, 2010.

e HWA GeoSciences, 2007, Phase Il Environmental Site Assessment Beta Bothell Landing
Property, Bothell, Washington. Prepared for City of Bothell, November 1, 2007.

e HWA GeoSciences, 2008, Draft Geotechnical Report, SR 527 — Bothell Multi-Way
Boulevard Project, Bothell, Washington. HWA Project No. 2007-098-22 Task 600,
December 5, 2008

e HWA GeoSciences, 2009, Phase Il Environmental Site Assessment Grease Monkey
Property, 18131 Bothell Way NE Bothell, Washington, June 4, 2009.

e HWA GeoSciences, 2011, Documentation of Interim Action at Bothell Landing Site,
Bothell Washington. Prepared for City of Bothell, February 2, 2011.

e Parametrix, 2009, Draft Bothell Landing Remedial Investigation/Feasibility Study,
Revision No. 0. Prepared for City of Bothell, November 2009.

e Parametrix, 2010, Draft City Hall Site Environmental Site Assessment. Prepared for City
of Bothell. May 2010.

e PSI. 1998, Underground Storage Tank Removal and Site Assessment Report, Intersection
of SR 522, SR 527, and Main Street, Bothell, Washington, Prepared for City of Bothell
Department of Public Works. May 20, 1998.

e SEACOR. 1990, Underground Storage Tank Closure, Bothell City Hall, 18305 101" Ave
NE, Bothell, Washington. Letter report to Mr. Warren Gray, Director of Public Works,
August 24, 1990.

4.2.2 Existing Exploration and Sampling Locations

Exploration and sampling locations, as described in the above-listed references, are shown on
Figures 5, 6, 7, and 8.
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4.2.3 Known or Suspected Impacts to Soil and Ground Water
Based on previous investigation findings, known or suspected impacts include:

Soil:

e Chlorinated VOCs in soil at the Ultra Custom Care Cleaners site, Bothell Way NE/SR
527 roadway, and SR 522 roadway, near and downgradient of the original Raincheck
Cleaners and Laundry release area (on the Ultra Custom Care Cleaners property).

e Petroleum hydrocarbons and benzene in soil in the SR 522 right-of-way northeast of the
site at CDM push-probe location B3.

e Petroleum hydrocarbons remaining in soil in the northern extent of the Bothell Landing
parcel left in place during the summer 2010 interim action soil cleanup work to protect
the structural integrity of the active SR 522 and related utilities.

Ground Water:

e Unidentified gasoline-range petroleum hydrocarbons in ground water attributed by
Farallon Consulting (2002) to cleaning products (Pine-Sol) in monitoring well MW-2 at
the Ultra Custom Care Cleaners site.

e Chlorinated VOCs (primarily PCE, TCE, (cis)-1,2-DCE, and vinyl chloride) at the Ultra
Custom Care Cleaners site and south along utility corridors in the Bothell Way NE/SR
527 and SR 522 roadways extending onto the Bothell Landing Site, and possible impacts
from the Bothell Service Center site.

e Gasoline-, diesel-, and oil-range petroleum hydrocarbons apparently originating from gas
stations formerly located north of the Bothell Landing parcel at the intersection of Bothell
Way NE/SR 527 and Main Street (see Figure 3).

4.2.4 Data Gaps

Numerous previous environmental and geotechnical investigations and explorations, including
soil borings, monitoring wells, large cleanup excavations with confirmational sampling data,
aquifer testing, time series ground water measurements, soil physical property testing, and
approximately 100 soil and 105 ground water analytical samples, have provided a robust data set,
which have helped define:

e Site geology, including soil types and physical properties
e Site hydrogeology, including aquifer properties, ground water gradients, seasonal
variations

The following remaining data gaps are identified for the eventual completion of the RI:
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1. Ultra Custom Care Cleaners site

a. Ground water plume extent — The extent of the chlorinated VOC plume has not been
completely delineated. The first phase of the RI work will help delineate the extents
of the plume to the south, and southeast of the Ultra Custom Care Cleaners site, both
horizontally and vertically. Future RI activities at accessible properties will be aimed
at delineating the remainder of the plume.

b. Soil source area — prior to development of a cleanup plan for the Ultra Custom Care
Cleaners site, the nature and extent (vertical and horizontal) of impacts to soil on the
property that might be acting as a source for the ground water plume must be
delineated, in addition to characterizing the geology and hydrogeology of the property
with respect to confining layers and vertical distribution of contaminants.

2. Bothell Service Center site
a. Ground water plume extent — The extent of the chlorinated VOC plume from this site
will also be delineated, with respect to (i.e., if it is determined to be a part of) the
Bothell Landing Site and the Ultra Custom Care Cleaners plume.

3. Other sites, North of SR522
a. Other potential sources of TPH impacts, e.g., from former gas stations north of
SR522, will be characterized if initial RI data indicate a need, and as they relate to
(i.e., are a part of) the Bothell Landing Site.

4. Bothell Landing Site

a. Soil impacts — Contaminated soil remaining under the SR 522 roadway will be
addressed after roadway realignment (Crossroads Phase I11 construction) scheduled to
be completed in 2013. Confirmation soil sampling during and after cleanup will help
define the extent of soil impacts, and if any impacts remain outside of the SR522
roadway footprint.

b. Ground water — The extent of petroleum hydrocarbon impacted ground water has not
been completely delineated. Future phases of the Rl work will help delineate the
extents of the petroleum hydrocarbon plume both horizontally and vertically. For
example, areas under the existing SR 522 roadway will be accessible for exploration
after construction of the new roadway and abandonment of the existing SR 522
roadway. Impacts to ground water from selected metals will also be assessed, along
with a statistical evaluation of natural or area-wide background ground water
conditions for arsenic.

5. Collect treatability information, i.e., chemical and aquifer properties needed to select and
design ground water remediation methods.

The field sampling plan presented in the next section describes the type and location of data that

will be collected to close these data gaps.
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5.0 REMEDIAL INVESTIGATION AND FEASIIBILITY STUDY TASKS

The scope of work for the remedial investigation/feasibility study investigation is described in
the Agreed Order. The scope of work includes the following tasks:

1. Develop a RI/FS project plan

2. Conduct a remedial investigation (RI) study
3. Conduct a feasibility study

4. Complete an RI/FS report

Tasks 1 and 2 above will be completed using the approach described in this section. The RI
activities specific to this work plan will be performed in phases as follows:

Phase 1 RI activities include
e The remaining petroleum hydrocarbon soil cleanup at Bothell Landing and under SR 522,
including test pit sampling immediately prior to and during the soil cleanup, for purposes
of cleanup characterization and confirmation (i.e., to define the limits of soil
contamination and quality of soils left in place).
e Confirmation sampling of soil during and following cleanup.

Phase 2 RI activities include

e Monitoring well installation and sampling for an area-wide ground water study, at
accessible locations following Phase 1 activities at potential locations shown on Figure
10 that are accessible. These wells may be installed in several phases, depending on
access, construction, and development schedules. Locations shown on Figure 10 are
general, and may be modified based on access issues and results of prior RI activities,
after consultation with Ecology.

e Hydrogeologic measurements of ground water elevations and aquifer characteristics to
determine flow directions and velocities.

Phase 3 RI activities include
e One year of quarterly ground water monitoring at the Bothell Landing property and the
off-property monitoring well network in place at that time, following completion of the
interim action soil cleanup of areas north of the Bothell Landing parcel. Quarterly
monitoring at the Bothell Landing property should begin in 2014.

Phase 4 RI activities include
e Investigations and modeling necessary to evaluate subsurface vapor intrusion of
chlorinated VOCs and petroleum hydrocarbons into buildings.

Phase 5 RI activities include
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e Chlorinated VOC source delineation at the Ultra Custom Care Cleaners property, and
other properties, if found to be part of the Bothell Landing Site.

Phase 6 RI activities include
e Investigations necessary to evaluate potential source control options and to close any
outstanding data gaps.
e Preparation of a complete RI report.

5.1 PROJECT PLANNING

The project plan for the RI study consists of this work plan, the SAP (Sampling and Analysis
Plan, including the Quality Assurance Project Plan) included in Appendix B, the Health and
Safety Plan (HASP) in Appendix C, and a Public Participation Plan. The Public Participation
Plan is issued as a separate document, and is included in the Agreed Order. These documents
will be revised as needed through the iterative process of regulatory interaction and public
participation.

5.2 FIELD SAMPLING PLAN AND RI ACTIVITIES

The field sampling plan and associated RI activities described below are designed to meet
investigation objectives described in the Agreed Order and this work plan. The sampling
strategy and rationale are described in this section. Detailed sampling methodology is described
in the SAP.

5.2.1 RI Phase 1 Soil Sampling

Phase 1 RI activities will include confirmation sampling of soil following soil cleanup of
petroleum-affected soil at Bothell Landing and SR 522, after roadway realignment scheduled to
begin in 2012, and be completed in 2013. Specific sample collection and chemical analytical
methodologies are presented in the SAP.

5.2.2 RI Phase 2 Monitoring Well Installation

Phase 2 RI activities will include additional explorations for an area-wide groundwater study, to
further define the ground water plume (and close data gaps). This phase is anticipated to include
direct push borings, small diameter monitoring wells, hollow stem auger, and 2-inch diameter
ground water monitoring wells, at selected accessible locations in the RI study area.
Reconnaissance ground water samples will be collected at various depths during drilling to
evaluate the vertical extents of the chlorinated VOC and petroleum hydrocarbon plume.
Monitoring wells will be completed in select boreholes.
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Three existing Ultra Custom Care monitoring wells (MW-1, MW-2, and MW-3), and monitoring
well BB-3 located across NE 183rd Street immediately south of the Ultra Custom Care Cleaners
will be sampled, depending on site access. Other existing and new monitoring wells (see Figure
10) will be sampled and analyzed for COPCs. The location and measuring point elevation of
each monitoring well will be surveyed with respect to a common datum so that the direction of
ground water flow can be accurately assessed.

During borehole drilling, soil samples will be collected in selected intervals above and below the
water table. These samples will be tested for several physical and chemical parameters necessary
to evaluate subsurface vapor intrusion into buildings and the transport and fate of contaminants
in ground water. These parameters include:

Weight Fraction Organic Carbon
Dry Bulk Density

Total Porosity

Air-Filled Porosity

Volumetric Moisture Content
Cation Exchange Capacity

5.2.3 RI Phase 3 Ground Water Sampling of Wells in the Monitoring Well Network

Phase 3 RI activities will begin by replacing selected Bothell Landing property monitoring wells
that were decommissioned during the 2010 soil cleanup, and possibly installing new wells based
on the results of the 2013 soil cleanup and confirmation sampling. Following that, one year of
quarterly ground water monitoring will be performed at the Bothell Landing property and the
off-property monitoring well network in place at that time, following completion of the soil
cleanup of areas under the vacated roadway following the roadway realignment. Quarterly
monitoring at the Bothell Landing property should begin upon completion of the interim action
and installation of any new or replacement monitoring wells. Quarterly ground water sampling at
the Bothell Landing Site is a specific requirement of the Agreed Order.

Depending on the results of the RI Phase 1 and 2 RI activities, other selected monitoring wells
may also be sampled quarterly during RI Phase 3 work.

5.2.4 RI Phase 4 Vapor Intrusion Studies and Modeling

Potential indoor air concentrations of chlorinated VOCs and petroleum hydrocarbons will be
evaluated using the Johnson and Ettinger Model for Subsurface Vapor Intrusion Into Buildings
(Environmental Quality Management, 2000) and current Ecology guidance (currently in draft
form: Ecology, 2009). Analytical data plus the soil physical and chemical parameters tested for
during RI Phase 2 and 3 activities will be used as input to the Johnson and Ettinger Model.
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5.2.5 Rl Phase 5 Chlorinated VOC Source Delineation

RI Phase 5 activities are contingent upon access to the Ultra Custom Care Cleaners parcel. If
access is available, soil borings will be advanced to define the vertical and horizontal extent of
chlorinated VOC contaminated soil. TPH impacts in will also be investigated and delineated.

5.2.6 RI Phase 6 RI Source Control Evaluation and RI Reporting
RI Phase 6 activities will entail investigations necessary to evaluate potential source control
options and to close any outstanding data gaps. Bench or pilot scale testing may be conducted for

remedial options developed during preparation of the draft Feasibility Study, likely concurrent
with this phase. RI Phase 6 will conclude with the preparation of a complete RI report.
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5.3 FEASIBILITY STUDY

A FS will be conducted as stipulated in the Agreed Order. The study will be conducted in
accordance with WAC 173-340-350 (8). This regulation describes the elements that must be
included in the FS. The study will identify remedial alternatives to achieve cleanup levels as set
forth in MTCA regulations.

5.4 REMEDIAL INVESTIGATION AND FEASIBILITY STUDY REPORT

A RI/FS report will be prepared after field data have been collected and the FS is complete. The
report will transmit information described in the Agreed Order consistent with MTCA for RI/FS
reports.

The completion of the report will allow the selection of a cleanup alternative, production of a
draft cleanup action plan (dCAP), and implementation of the cleanup alternative to reduce or
remove site hazardous substances posing unacceptable risks to human health and the
environment.

5.5 DATA VALIDATION AND EVALUATION

Data management and documentation will include checking all QA parameters, including
holding times, method blanks, surrogate recoveries, spike recoveries, field and laboratory
duplicates, completeness, detection limits, laboratory control samples, and Chain-of-Custody
forms. After the data have been checked, they will be entered into the project database with any
assigned data qualifiers.

The project electronic database will be in a format compatible with the Ecology Environmental
Information Management (EIM) system, and all analytical data will be entered into the EIM
system.

Results of the sampling and laboratory testing will be summarized in a spreadsheet, plotted on a
site map, and the data compared to established site cleanup levels. A report will describe any
significant field sampling issues, laboratory QA/QC testing, water level monitoring data and
water quality testing results.
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6.0 PROJECT MANAGEMENT
6.1 SCHEDULE
The proposed RI/FS schedule is presented in Table 5. Initial RI activities are scheduled for
2012. Additional investigations will be conducted after construction of the SR 522 realignment,
scheduled to be completed in 2013.

6.2 PROJECT MANAGEMENT STAFF

Project management staff for the RI are presented in the SAP. Progress reports will be submitted
to Ecology every three months as required by the Agreed Order.
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TABLE 1A
HISTORIC SOIL ANALYTICAL DATA
ULTRA CUSTOM CARE CLEANERS SITE
Source: Farallon Consulting, 2002
(all results in milligrams per kilogram (mg/Kg) except as noted)

Boring MW1-2.5-4 MW2-5.5-7 MW3-4.5-6 SB-1-4 SB-1-8 SB-2-4 SB-2-8 SB-3-4 SB-3-8 SB-4-4 SB-4-8 SB5-0.33-3 SB6-2-3 SB7-05-1.5 SS-2 MTCA A/B
Sample interval, ft bgs 2.5-4 557 4.5-6 4-5 8-9 4-5 8-9 4-5 8-9 4-5 8-9 0.33-3 2-3 0.5-1.5 ngcdhin?:rft'”
Gasoline Range 1,800 100/30*
Petroleum -
Hydrocarbons Diesel Range 2000
Oil Range 2000
Tetrachloroethene 0.0022 0.015 0.005 0.0013 <0.0012 0.0012 <0.0011 0.0018 <0.0011 0.0019 <0.0023 0.0061 0.0013 0.0097 0.0019 0.03
Trichloroethene <0.0011 0.0019 <0.0013 <0.0011 <0.0012 <0.0011 <0.0011 <0.0013 <0.0011 <0.0011 <0.0012 <0.0011 <0.0011 <0.0011 0.012 7
_(cis) 1,2- <0.0011 <0.0011 <0.0013 <0.0011 <0.0012 <0.0011 <0.0011 <0.0013 <0.0011 <0.0011 <0.0012 <0.0011 <0.0011 <0.0011 0.0026 6
VOCs Dichloroethene
MCer:Ihoyrli?jnee <0.0057 0.029** <0.0063 <0.0054 0.0062** <0.0054 <0.0057 <0.0063 <0.0055 <0.0054 0.0079** <0.0056 <0.0053 <0.0054 <0.0060 9
. 1,2- <0.0011 0.0012 <0.0013 <0.0011 <0.0012 <0.0011 <0.0011 <0.0013 <0.0011 <0.0011 <0.0012 <0.0011 <0.0011 <0.0011 <0.0012 8000 (B)
Dichlorobenzene

TABLE 1B
HISTORIC SOIL ANALYTICAL DATA
ULTRA CUSTOM CARE CLEANERS SITE
Source: Environmental Partners Inc., 2004
(all results in milligrams per kilogram (mg/Kg) except as noted)

MTCA
Boring B-1 B-2 B-3 B-4 B-5 B-6 B-7 B-8 B-9 B-13 B-14 B-15 B-16 A/B
Sample interval, ft bgs 8 8 8 8 8 8 8 8 8 9.5 9.5 9.5 9.5
Gasoline Range 100/30*
Petroleum -
Hydrocarbons Diesel Range 2000
Oil Range 2000
Tetrachloroethene 0.020 <0.010 <0.010 <0.010 <0.010 0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 0.03
Trichloroethene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 7
VOCs . (cis) 1,2- <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 6
Dichloroethene
Methylene Chloride <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 9
1,2-Dichlorobenzene <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010 8000 (B)
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TABLE 1C
HISTORIC SOIL ANALYTICAL DATA

CITY PROPERTIES

Source: Parametrix, 2010

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

MTCA
Boring SBO1 SB02 SB03 SB04 SB05 A/B
Sample interval, ft bgs 14 16 15 10 17
Gasoline Range <56.5 <5.9 <7.3 <5.4 100/30*
Hy%‘igg;er‘;?n . Diesel Range <27 <29 <27 2000
Oil Range <5.5 <5.9 <7.3 <54 2000
Tetrachloroethene <0.034 <0.0011 0.03
Trichloroethene <0.034 <0.0011 7
VOCs 12 <0.034 | <0.0011 6
Vinyl Chloride <0.034 <0.0011 670 (B)
Methylene Chloride <0.17 <0.0057 9
Fluoranthene 0.0078
Pyrene 0.0075
PAHs Chrysene 0.0099
Benzo[b]fluoranthene 0.01
Benzo[g,h,i]perylene 0.0078
Arsenic <11 20
Barium 5600 (B)
Cadmium <0.54 2
Metals Chromium 26 19/2000***
Lead 140 250
Mercury <0.27 2
Silver 400
39
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TABLE 1D

HISTORIC SOIL ANALYTICAL DATA

CITY RIGHT-OF-WAYS

Source: CDM, 2009

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

MTCA
Boring Bl B2 B3 B4 B5 B6 B7 B8 B10 B11l B12 B13 B15 B16 B17 B18 A/B
Sample interval, ft bgs 6 7 9 6 7 6 6 5 6 10 13 44 7
Gasoline Range <30 720 <25 <24 <24 100/30*
Petroleum X
Hydrocarbons Diesel Range <75 <46 <62 <61 <61 2000
Oil Range <150 2400 <120 <120 <120 2000
Benzene 6 0.03
Toluene 11 7
Ethylbenzene 12 6
Xylenes 11.51 9
VOCs Tetrachloroethene 0.0054 <0.0016 <0.19 <0.0012 <0.0011 <0.0011 0.0012 0.0017 0.016 0.0030 0.0011 <0.0011 0.027 0.0041 <0.0011 <0.0013 0.03
Trichloroethene <0.00099 | <0.0016 <0.19 <0.0012 0.0086 <0.0011 <0.0010 <0.0010 | <0.00097 | <0.0011 <0.0090 <0.0011 <0.0017 <0.0010 <0.0011 <0.0013 7
Dicﬁﬁlos;r)ole'tzh_ene <0.00099 | <0.0016 <0.19 <0.0012 0.034 0.0027 <0.0010 <0.0010 | <0.00097 | <0.0011 0.0013 <0.0011 <0.0017 <0.0010 <0.0011 <0.0013 6
Vinyl Chloride <0.00099 | <0.0016 <0.19 <0.0012 <0.0011 <0.0011 <0.0010 <0.0010 | <0.00097 | <0.0011 <0.00090 <0.0011 <0.0017 <0.0010 <0.0011 <0.0013 670 (B)
Methylene Chloride <0.0049 <0.0079 <0.94 <0.0060 <0.0057 <0.0055 <0.0052 <0.0050 | <0.0048 | <0.0054 <0.0045 <0.0055 <0.0085 <0.0051 <0.0057 <0.0065 9
TABLE 1E
HISTORIC SOIL ANALYTICAL DATA
CITY RIGHT-OF-WAYS
Source: HWA GeoSciences, 2008
(all results in milligrams per kilogram (mg/Kg) except as noted)
Boring BB-2 BB-3 MTCA A/B
Sample interval, ft bgs
7.5 10
Gasoline Range <71 <6.6 100/30*
Petroleum -
Hydrocarbons Diesel Range <31 <31 2000
Lube Oil Range <65 <61 2000
Tetrachloroethene <0.0011 0.0055 0.05
Trichloroethene <0.0011 | <0.0011 0.03
VOCs (cis) 1,2-Dichloroethene <0.0011 | <0.0011 800
Acetone** 0.029 <0.0053 8000
2-Butanone (MEK) <0.0056 | <0.0053 48000
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TABLE 1F
BOTHELL SERVICE CENTER SOIL ANALYTICAL DATA
(all results in milligrams per kilogram (mg/kg))

Boring MW-11 | MW-12 MW-13 MTCA A/B
Approximate Depth (ft bgs) 21 32.5 17.5 32.5 55
VOCs*** ‘ Tetrachloroethylene | 0.074 0.0053 | <0.00091 | <0.00083 | <0.00085 0.05
TABLE 1G

AL'S AUTO BOTHELL WEXLER PROPERTY SOIL ANALYTICAL DATA
Source: Floyd | Snider, 2010
(all results in milligrams per kilogram (mg/kg))

GP-02 GP-05 GP-06 GP-07 GP-08 GP-09 GP-10 GP-11 GP-12 GP-13 GP-15
Boring (8/5/2010) | (8/9/2010) | (8/9/2010) | 8/9/2010 | (8/9/2010) | (8/6/2010) | 8/6/2010) | (8/6/2010) | (8/6/2010) | (8/6/2010) | (8/6/2010) | MTCA A/B
Sample depth (ft bgs) 10 7'-8' 8' 6'-7' 7' 9 8' 8' 6' 10 10
Petroleum Gasoline Range <45 21 <5 <6.6 <5.7 <5.7 <55 <4.5 5,900 <5.1 <5.1 100/30*
Hydrocarbons | Diesel Range - <340 - - - <34 - - <680 - <32 2,000
Lube QOil Range - 1,800 - - - <68 - - <60 - <65 2,000
1,2-Dichlorobenzene <0.00068 0.17 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <15 <0.00076 | <0.00075 7,200
1,3-Dichlorobenzene <0.00068 0.041 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <1.5 <0.00076 | <0.00075 NE
1,4-Dichlorobenzene <0.00068 0.23 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <1.5 <0.00076 | <0.00075 42
1,2,3-Trichlorobenzene <0.00068 0.0039 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <15 <0.00076 | <0.00075 NE
1,2,4-Trichlorobenzene <0.00068 0.01 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <1.5 <0.00076 | <0.00075 800
Volatile 1,2,4-Trimethylbenzene | <0.00068 0.0044 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 75 <0.00076 | <0.00075 4,000
Organic 1,3,5-Trimethylbenzene | <0.00068 0.06 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 23 <0.00076 | <0.00075 4,000
Compounds** | (cis) 1,2-Dichloroethene | <0.00068 | <0.00083 0.0023 <0.00079 | 0.00087 | <0.00083 | <0.00081 0.039 <1.5 <0.00076 0.024 800
grans) 1,2- <0.00068 | <0.00083 | <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <1.5 <0.00076 0.0011 1,600
ichloroethene
sec-Butylbenzene <0.00068 0.0018 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 1.6 <0.00076 | <0.00075 NE
tert-Butylbenzene <0.00068 0.0013 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <1.5 <0.00076 | <0.00075 NE
Ethylbenzene <0.00068 0.0015 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 9 <0.00076 | <0.00075 6
Isopropylbenzene <0.00068 0.001 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 2.7 <0.00076 0.0016 8,000
Naphthalene <0.00068 | <0.00083 | <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 6.7 <0.00076 | <0.00075 5
n-Propylbenzene <0.00068 | <0.00083 | <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 11 <0.00076 | <0.00075 NE
p-lsopropyltoluene <0.00068 0.0031 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <1.5 <0.00076 | <0.00075 NE
Tetrachloroethene <0.00068 0.0045 0.012 <0.00079 0.0051 0.85 0.12 0.0066 <1.5 <0.00076 | 0.00084 0.05
Trichloroethene <0.00068 | <0.00083 0.0015 <0.00079 0.0021 0.0015 <0.00081 0.0035 <15 <0.00076 0.006 0.03
m,p-Xylene <0.0014 0.0017 0.0017 <0.0016 0.0017 0.0017 <0.0016 <0.0013 42 <0.0015 <0.0015 9
o-Xylene <0.00068 0.008 <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 9.8 <0.00076 | <0.00075 9
Vinyl Chloride <0.00068 | <0.00083 | <0.00085 | <0.00079 | <0.00084 | <0.00083 | <0.00081 | <0.00066 <15 <0.00076 | <0.00075 0.67
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TABLE 1H
HISTORIC SOIL ANALYTICAL DATA
BOTHELL LANDING PROPERTY
Source: HWA GeoSciences, 2007
(all results in milligrams per kilogram (mg/Kg) except as noted)

Boring BH-2-6 BH-3-6 BH-3-10 BH-4-6 BH-5-6 BH-5-10 BH-6-6 BH-13-6 BH-14-2 BH-14-6 BH-15-2 BH-15-6 BH-18-10 BH-19-6 BH-20-6 BH-21-6 MTCA A/B
Sample interval, ft bgs 6-8 6-8 10-12 6-8 6-8 10-12 6-8 6-8 2-4 6-8 2-4 6-8 10-12 6-8 6-8 6-8
Petroleum Gasoline <3 1200 <3 650 140 <3 <3 <3 <3 <6.3 <6.3 0.1 <4.9 100/30*
Hydrocarbons Diesel <25 9300 <25 670 <25 <25 <25 <25 <25 <25 <25 <30 <29 1500 2000
Oil Range <50 <1000 120 <50 <50 <50 65 <50 <50 <50 <50 270 <57 2500 2000
Benzene <0.03 0.39 <0.03 <0.03 0.05 <0.03 <0.03 <0.03 <0.03 <0.02 <0.02 <0.02 <0.049 0.03
Toluene <0.05 1.2 <0.05 <0.05 0.11 <0.05 <0.05 <0.05 <0.05 <0.063 <0.063 <0.059 <0.25 7
Ethylbenzene <0.05 1.3 <0.05 1 0.4 <0.05 <0.05 <0.05 <0.05 <0.063 <0.063 <0.059 <0.25 6
Total Xylenes <0.2 2.7 <0.2 <0.2 1.5 <0.2 <0.2 <0.2 <0.2 <0.063 <0.063 <0.059 0.3 9
VOCs Tetrachloroethene <0.1 <0.1 <0.1 <0.0013 <0.00061 <0.027 0.03
Trichloroethene <0.1 <0.1 <0.1 <0.0013 <0.00061 <0.027 7
(cis)-1,2-Dichloroethene <0.1 <0.1 <0.1 <0.0013 <0.00061 <0.027 6
(trans)-1,2-Dichloroethene <0.1 <0.1 <0.1 <0.0013 <0.00061 <0.027
Vinyl Chloride <0.1 <0.1 <0.1 <0.0013 <0.00061 <0.027
1-Methylnapthalene 92 5
2-Methylnapthalene 150 5
Napthalene 0.97
Total Naphthalenes 243 5
Benzo(a)anthracene <0.040
Benzo(a)pyrene <0.040 0.14
PAHs Benzo(b)fluoranthene <0.040
Benzo(k)fluoranthene <0.040
Chrysene <0.070 0.14
Dibenz(a,h)anthracene <0.040
Indeno(1,2,3-cd)pyrene <0.040
Total cPAHs Using Tox. Equiv. 0.10
<0.070
Arsenic <5.0 5.4 <5.0 <5.0 <5.0 <5.0 20
Barium 44 98 140 62 5600 (B)
Cadmium <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 2
Metals Chromium 31 22 40 30 32 37 19/2000**
Lead <5.0 110 <5.0 59 16 <5.0 250
Selenium <5.0 <5.0 <5.0 2
Silver <5.0 <5.0 <5.0 400
Mercury 0.02 0.06 0.02 0.08 <0.02 0.08 2
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TABLE 11

HISTORIC SOIL ANALYTICAL DATA

BOTHELL LANDING PROPERTY
Source: Parametrix, 2009
(all results in milligrams per kilogram (mg/Kg) except as noted)

Bothell Landing Rl Workplan 9 19 11.doc

Boring BLBH-23-3 BLBH-23-15 BLMW-6-2.5 BLMW-6-7.5 BLSS-10-0.5 BLSS-2 0-0.5 HZMW-12-5 HZMW-13-2.5 HZMW-13-5 MTCA A/B
Sample interval, ft bgs 3 15 25 7.5 0-0.5 0-0.5 5 25 5
Gasoline Range 100/30*
Petroleum <15 <1.6 <1.8 <2.2 <2.8 <2.8 <1.9 8.8 <1.6
Hydrocarbons Diesel Range <130 <29 <30 <31 <170 <170 130 <45 <28 2000
Oil Range 1,700 140 120 <62 680 1,000 220 370 120 2000
Benzene <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 0.03
Toluene <0.029 <0.032 <0.037 <0.044 <0.055 <0.057 <0.039 <0.03 <0.032 7
Ethylbenzene <0.029 <0.032 <0.037 <0.044 <0.055 <0.057 <0.039 <0.03 <0.032 6
Xylenes <0.029 <0.032 <0.037 <0.044 <0.055 <0.057 0.109 0.122 <0.032 9
VOCs Tetrachloroethene <0.00053 <0.0006 <0.0013 <0.001 <0.00052 <0.00046 <0.00062 0.03
Trichloroethene <0.00053 <0.0006 <0.0013 <0.001 <0.00052 <0.00046 <0.00062 7
(cis)-1,2-Dichloroethene <0.00053 <0.0006 <0.0013 <0.001 <0.00052 <0.00046 <0.00062 6
Vinyl Chloride <0.00053 <0.0006 <0.0013 <0.001 <0.00052 <0.00046 <0.00062 670 (B)
Methylene Chloride <0.0026 <0.003 <0.0067 <0.0052 <0.0026 <0.0023 <0.0031 9
1-Methylnaphthalene <0.0069 <0.0077 <0.0079 <0.0082 <0.0082 <0.0075 <0.0076
PAHs 2-Methylnaphthalene <0.0069 <0.0077 <0.0079 <0.0082 <0.0082 <0.0075 <0.0076
Naphthalene <0.0069 <0.0077 <0.0079 <0.0082 <0.0082 <0.0075 <0.0076
Total Naphthalenes <0.0069 <0.0077 <0.0079 <0.0082 <0.0082 <0.0075 <0.0076 5
Arsenic <6 <6.2 <6.2 <5.6 <57 20
Cadmium <0.6 <0.62 <0.62 <0.56 <0.57 2
Metals Chromium 31 45 60 35 41 19/2000***
Lead <6 <6.2 24 9.3 <5.7 250
Mercury 0.026 <0.025 0.027 <0.022 0.027 2
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TABLE 11 (Continued)
HISTORIC SOIL ANALYTICAL DATA
BOTHELL LANDING PROPERTY

Source: Parametrix, 2009

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

Boring B1-6 B2-7 B3-9 B7-9 BC-6-2.5 BC-7-7.5 BC-8-7.5 BH-2-6 BH-3-6 BH-3-10 BH-4-6 BH-5-6 MTCA A/B
Sample interval, ft bgs 6 7 9 9 2.5 7.5 7.5 6 6 10 6 6
Gasoline 720 <6.7 <6.3 <8.5 <3 1,200 <3 650 140 100/30*
Petroleum -
Hydrocarbons Diesel <46 <31 <29 <36 <25 9,300 <25 670 <25 2000
Oil Range 2,400 <63 <57 <71 <50 <1000 <120 <50 <50 2000
Benzene 0.00001 <0.00002 <0.0011 <0.00002 <0.03 0.39 <0.03 <0.3 0.05 0.03
Toluene 0.00000 <0.000067 <0.0054 <0.000085 <0.05 1.3 <0.05 1 0.4 7
Ethylbenzene 0.00001 <0.000067 <0.0011 <0.000085 <0.05 1.2 <0.05 <0.5 0.11 6
Total Xylenes 0.00001 <0.000134 <0.0033 <0.00017 <0.2 2.7 <0.2 <2.0 15 9
VOCs Tetrachloroethene 0.005 <0.002 <0.190 <0.001 <0.001 <0.10 <0.10 <0.10 0.03
Trichloroethene <0.001 <0.002 <0.190 <0.001 <0.001 <0.10 <0.10 <0.10 7
(cis)-1,2-Dichloroethene <0.001 <0.002 <0.190 <0.001 <0.001 <0.10 <0.10 <0.10 6
(trans)-1,2-Dichloroethene <0.001 <0.002 <0.190 <0.001 <0.001 <0.10 <0.10 <0.10
Vinyl Chloride <0.001 <0.002 <0.190 <0.001 <0.005 <0.10 <0.10 <0.10
1-Methylnaphthalene 92 5
2-Methylnaphthalene 150 5
Naphthalene 0.97
Total Naphthalenes 243 5
Benzo(a)anthracene <0.04
Benzo(a)pyrene <0.04 0.14
PAHs Benzo(b)fluoranthene <0.04
Benzo(k)fluoranthene <0.04
Chrysene 0.07 0.14
Dibenz(a,h)anthracene <0.04
Indeno(1,2,3-cd)pyrene <0.04
Total cPAéI;iieélng Tox. 0.031 0.10
Arsenic <5 20
Barium 44 5600 (B)
Cadmium <1 2
Metals Chromium 31 19/2000***
Lead <5 250
Selenium <5 2
Silver <5 400
Mercury 0.02 2
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TABLE 11 (Continued)
HISTORIC SOIL ANALYTICAL DATA
BOTHELL LANDING PROPERTY
Source: Parametrix, 2009
(all results in milligrams per kilogram (mg/Kg) except as noted)

Boring BH-5-10 BH-6-6 BH-13-6 BH-14-2 BH-14-6 BH-15-2 BH-15-6 BH-18-10 BH-19-6 BH-20-6 BH-21-6 MTCA A/B
Sample interval, ft bgs 10 6 6 2 6 2 6 10 6 6 6
Gasoline <3 <3 <3 <3 <6.3 <6.3 9.1 <4.9 100/30*
Petroleum X
Hydrocarbons Diesel <25 <25 <25 <25 <25 <25 <30 29 1,500 2000
Oil Range <50 65 <50 <50 <50 <50 270 57 2,500 2000
Benzene <0.03 <0.03 <0.03 <0.03 <0.02 <0.02 <0.02 <0.049 0.03
Toluene <0.05 <0.05 <0.05 <0.05 <0.063 <0.063 <0.059 <0.25 7
Ethylbenzene <0.05 <0.05 <0.05 <0.05 <0.063 <0.063 <0.059 <0.25 6
Total Xylenes <0.2 <0.2 <0.2 <0.2 <0.063 <0.063 <0.059 0.3 9
VOCs Tetrachloroethene <0.001 <0.001 <0.027 0.03
Trichloroethene <0.001 <0.001 <0.027 7
(cis)-1,2-Dichloroethene <0.001 <0.001 <0.027 6
(trans)-1,2-Dichloroethene <0.001 <0.001 <0.027
Vinyl Chloride <0.001 <0.001 <0.027
1-Methylnaphthalene 5
2-Methylnaphthalene 5
Naphthalene
Total Naphthalenes 5
Benzo(a)anthracene
Benzo(a)pyrene 0.14
PAHs Benzo(b)fluoranthene
Benzo(k)fluoranthene
Chrysene 0.14
Dibenz(a,h)anthracene
Indeno(1,2,3-cd)pyrene
Total cPAI\EHqiis.smg Tox. 0.10
Arsenic 5.4 <5 <5 <5 <5 20
Barium 98 140 62 5600 (B)
Cadmium <1 <1 <1 <1 <1 2
Metals Chromium 22 40 30 32 37 19/2000***
Lead 110 <5 59 16 <5 250
Selenium <5 <5 <5 2
Silver <5 <5 <5 400
Mercury 0.06 0.02 0.08 <0.02 0.08 2
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TABLE 1J
HISTORIC SOIL ANALYTICAL DATA
FORMER RAINCHECK CLEANERS SOLVENT PLUME DELINEATION
Source: CDM, 2011
(all results in milligrams per kilogram (mg/Kg) except as noted)

Boring RC-B20-6 RC-B29-6 MTCA A/B
Sample interval, ft bgs 6 6
Gasoline Range Organics ND ND
NWTPH-HCID Diesel Fuel #2 D D
Lube Oil D D
Petroleum Gasoline 1007307
Hydrocarbons Diesel 780 200 2000
Oil Range 530 1900 2000
Acetone 0.11 72,000
Methylene Chloride 0.12** 0.02
Benzene 0.0016 0.03
Total Xylenes 0.1222 9
Isopropylbenzene 0.019 8000
VOCs n-Propylbenzene 0.028 8000
1,2,4-Trimethylbenzene 0.14
sec-Butylbenzene 0.014
p-lsopropyltoluene 0.0063
n-Butylbenzene 0.0077
Naphthalene 0.022 5
Metals Lead 30 250

Table 1 Notes:

MTCA A/ B - Ecology MTCA Method A / B soil cleanup levels, Chapter 173-340 WAC, shown for reference only. These cleanup levels may not apply at this site, and are provided as a screening level indication of the
environmental quality of the site only.

< - not detected at listed reporting limit

Bold — Analyte Detected

Bold / highlighted — Analyte exceeds cleanup level

Blank — not analyzed
* - The Method A Soil cleanup levels for gasoline mixtures without benzene and the total of ethylbenzene, toluene, and xylenes are less than 1% of the gasoline mixture are 100 mg/kg/all other mixtures are 30 mg/kg

** - Common laboratory solvent that may have been introduced during sample preparation and affecting the analytical result
*** . The Method A soil cleanup levels for Chromium are 19 mg/kg for Cr VI and 2000 mg/kg for Cr 11l. Analyses are for total chromium.
All diesel range hydrocarbon sample extracts were treated with an acid/silica gel cleanup procedure.

Bothell Landing Rl Workplan 9 19 11.doc 46 HWA GEOSCIENCES INC.



September 19, 2011

HWA Project No. 2007 098 929

TABLE 2A

HISTORIC GROUND WATER ANALYTICAL DATA

ULTRA CUSTOM CARE CLEANERS SITE
SOURCE: Farallon Consulting, 2002

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

Boring MW-1 MW1-26-29 MW-2 MW-3 SB-1 SB-2 SB-3 SB-4 SS-1 SS-2 MTCA A/B
Date Sampled 3/6/02 2/19/02 3/6/02 3/6/02 2/19/02 7/19/01 7/19/01 7/19/01 7/19/01 7/19/01
Screened Interval (ft bgs) 515 26-29 25125 313 45 45 45 45 Catvgtifsm Catvcvgtiarsm
Approximate Depth to Water (ft bgs) 8.07 5.59 4.94
Gasoline Range <100 800/1000*
Hyfﬁgg;gg“n . Diesel Range 500
Oil Range 500
Tetrachloroethene 880 29 0.41 4.7 <0.20 <0.20 0.37 6.1 500 25 5
Trichloroethene 18 0.21 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 300 7.6 5
(cis) 1,2- Dichloroethene 36 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 390 3.4 16
Vocs (trans) 1,2- Dichloroethene 0.38 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <20 <0.20 160
Vinyl chloride <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <1.0 <1.0 26 <0.20 0.2
Methylene Chloride <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 120** <1.0 5
Dichlorodifluoromethane <0.20 <0.20 <0.20 <0.20 0.22 <0.20 <0.20 0.2 <20 <0.20 1600
Chloroform 2 2.30 <0.20 0.44 0.70 0.24 <0.20 0.39 <20 <0.20 80
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HISTORIC GROUND WATER ANALYTICAL DATA

TABLE 2B

ULTRA CUSTOM CARE CLEANERS SITE
Source: Environmental Partners Inc., 2004
(all results in micrograms per liter (ug/L) except as noted)

Boring B-1 B-1 B-1 B-2 B-2 B-2 B-3 B-3 B-3 B-4 B-4 B-4 MTCA A/B
Date Sampled 7/22/04 7/22/04 7/22/04 7/26/04 7/26/04 7/26/04 7/26/04 7/26/04 7/26/04 7/23/04 7/23/04 7/23/04
Screened Interval (ft bgs) 8-12 26-30 40-44 8-12 22-26 36-40 8-12 22-26 36-40 8-12 22-26 36-40
Approximate Depth to Water (ft bgs) 9 9 9 9 9 9 9 9 9 9 9 9
Gasoline Range 800/1000*
Hyzertggger‘;g”n . Diesel Range 500
Oil Range 500
Tetrachloroethene 6400 5 5 14 <2 <2 410 <2 <2 1900 <2 <2 5
Trichloroethene 110 <2 <2 <2 <2 <2 <2 <2 <2 210 <2 <2 5
VOCs (cis) 1,2- Dichloroethene 31 <2 <2 <2 <2 <2 <2 <2 <2 160 <2 <2 16
Vinyl Chloride <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.2
1,1,1-Trichloroethane <2 <2 <2 8 <2 <2 <2 <2 <2 <2 <2 <2 200
Chloroform <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 80
Boring B-5 B-5 B-5 B-6 B-6 B-6 B-7 B-7 B-7 B-8 B-8 B-8 MTCA A/B
Date Sampled 7/26/04 7/26/04 7/26/04 7/22/04 7/22/04 7/22/04 7/23/04 7/23/04 7/23/04 7/23/04 7/23/04 7/23/04
Screened Interval (ft bgs) 8-12 22-30 36-40 8-12 22-26 36-40 8-12 22-26 36-40 8-12 22-26 32-36
Approximate Depth to Water (ft bgs) 9 9 9 9 9 9 9 9 9 9 9 9
Gasoline Range 800/1000*
HyF()jertcggfrEr(?ns Diesel Range 500
Oil Range 500
Tetrachloroethene 4 <2 4 9 <2 <2 4 <2 <2 5 <2 <2 5
Trichloroethene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 5
VOCs (cis) 1,2- Dichloroethene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 16
Vinyl Chloride <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.2
1,1,1-Trichloroethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 200
Chloroform <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 80
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TABLE 2B (Continued)

HISTORIC GROUND WATER ANALYTICAL DATA
ULTRA CUSTOM CARE CLEANERS SITE
Source: Environmental Partners Inc., 2004
(all results in micrograms per liter (ug/L) except as noted)

Boring B-9 B-9 B-9 B-10 B-11 B-12 B-13 B-14 B-16 MW-1 MTCA A/B
Date Sampled 7/23/04 7/23/04 7/23/04 10/25/04 10/25/04 10/25/04 10/25/04 7/23/04 10/26/04 7/22/04
Screened Interval (ft bgs) 8-12 22-30 36-40 20-24 20-24 20-24 10-14 10-14 10-14 5-15
Approximate Depth to Water (ft bgs) 9 9 9 19.5 20 11 11 11 9.56
Gasoline Range 800/1000*
Hyfﬁggf;;?ﬂ . Diesel Range 500
Oil Range 500
Tetrachloroethene 3 <2 <2 23 18 8 18 16 30 4 5
Trichloroethene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 5
VOCs (cis) 1,2- Dichloroethene <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 16
Vinyl Chloride <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 0.2
1,1,1-Trichloroethane <2 <2 <2 <2 <2 <2 <2 <2 <2 <2 200
Chloroform <2 <2 <2 <2 3 <2 <2 <2 <2 <2 80
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TABLE 2C
HISTORIC GROUND WATER ANALYTICAL DATA
CITY PROPERTIES
Source: Parametrix, 2010
(all results in micrograms per liter (ug/L) except as noted)

MTCA
Boring SB01 SB02 SB03 SB05 A/B
Date Sampled 4/1/10 3/31/10 3/31/10 4/1/10
Screened Interval (ft bgs) 17-20 17-20 18-20 18-20
Approximate Depth to Water (ft bgs) 17 17 18 18
Gasoline Range <100 <100 <100 800/1000*
H;;‘“fgg;gg“n . Diesel Range <160 <310 <290 500
Oil Range <250 <490 <460 500
Benzene <1.0 <1.0 <1.0 5.0
Toluene <1.0 <1.0 <1.0 1000
Ethylbenzene <1.0 <1.0 <1.0 700
Xylenes <1.0 <1.0 <1.0 1000
Vocs Tetrachloroethene <0.20 <0.20 3.7 5
Trichloroethene <0.20 <0.20 <0.20 5
(cis) 1,2- Dichloroethene <0.20 <0.20 <0.20 16
Vinyl Chloride <0.20 <0.20 <0.20 0.2
Chloroform <0.20 <0.20 <0.20 80
Chlorobenzene <0.20 <0.20 <0.20 160
Mercury <0.50 2
Arsenic <3.0 5
Metals Chromium <10.00 50
Lead <1.00 15
Cadmium <4.00 5
50
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TABLE 2D
HISTORIC GROUND WATER ANALYTICAL DATA
CITY RIGHT-OF-WAYS
Source: CDM, 2009
(all results in micrograms per liter (ug/L) except as noted)

Boring B1l B2 B3 B4 B5 B6 B7 B8 B10 B1l B12 B13 B14 B15 B16 B17 B18 MTCA A/B
Date Sampled 4/6/09 4/2/09 4/3/09 4/2/09 4/2/09 4/1/09 4/1/09 4/6/09 4/7/09 4/7/09 4/7/09 4/2/09 4/3/09 4/3/09 4/3/09 4/2/09 4/6/09
Screened Interval (ft bgs) 8-14 8-12 11-14 7-13 8-13 8-18 10-14 7-14 7-14 7-14 8-14 6-12 9-16 11-16 12-19 15-19 8-14
Approximate Depth to Water (ft bgs) 8 8 11 7 8 8 10 7 7 7 8 6 9 11 12 15 8
Gasoline Range <110 380 270 <110 <110 <100 <100 <100 <400 800/1000*
H;:ffég;‘gg’n . Diesel Range <270 | <260 | <300 <270 | <260 | <270 <270 | <250 <260 500
Oil Range <430 <420 <0.49 <440 <420 <410 <410 <400 <420 500
Benzene <1.0 5.7 13 5.0
Toluene <1.0 <1.0 <4.0 1000
Ethylbenzene <1.0 35 <4.0 700
Xylenes 15 4.1 <4.0 1000
Tetrachloroethene 20 25 20 <0.20 <0.20 3.4 <0.20 0.37 54 49 57 1.2 5.9 3.9 57 5
Trichloroethene 14 11 <0.20 <0.20 <0.20 6.4 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 0.54 1.8 9.9 5
Vocs (cis) 1,2- Dichloroethene 1.6 5.0 <0.20 <0.20 <0.20 76 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 0.33 1.4 6.0 16
(trans) 1,2- Dichloroethene <0.20 <0.20 <0.20 <0.20 <0.20 0.66 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 <0.20 <0.20 <0.40 160
1,2-Dichloroethane <0.20 <0.20 <0.20 <0.20 <0.20 6.5 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 <0.20 <0.20 <0.40 0.48
Vinyl Chloride <0.20 <0.20 <0.20 <0.20 <0.20 0.89 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 <0.20 <0.20 2.7 0.2
Chloroform <0.20 <0.20 <0.20 <0.20 <0.20 <0.40 <0.20 0.22 1.6 15 <0.40 <0.20 0.72 <0.20 <0.40 80
Chlorobenzene <0.20 0.22 <0.20 <0.20 <0.20 <0.40 <0.20 <0.20 <0.40 <0.20 <0.40 <0.20 <0.20 <0.20 0.55 160
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TABLE 2E

HISTORIC GROUND WATER ANALYTICAL DATA

CITY RIGHT-OF-WAYS
Source: HWA GeoSciences, 2008
(all results in micrograms per liter (ug/L) except as noted)

Boring BB-2 BB-3 MTCA A/B
Date Sampled 9/5/08 9/5/08
Screened Interval (ft bgs) 9-19 10-20
Approximate Depth to Water (ft bgs) 4.58 14.99
Gasoline Range 150 800/1000*
HyF;ert(;gz‘grgn . Diesel Range <250 500
Oil Range <400 500
Benzene <0.40 <0.20 5.0
Toluene <2.0 <1.0 1000
Ethylbenzene <0.40 <0.20 700
Xylenes <0.80 <0.40 1000
Tetrachloroethene 94 0.51 5
VOCs -
Trichloroethene <0.40 <0.20 5
(cis) 1,2- Dichloroethene <0.40 <0.20 16
Vinyl Chloride <0.40 <0.20 0.2
Chloroform <0.20 <0.20 80
Chlorobenzene 160

TABLE 2F

BOTHELL SERVICE CENTER GROUND WATER ANALYTICAL DATA
(all results in micrograms per liter (ng/l) except as noted)

MTCA
Boring MW-1 | MW-2 | MW-3 | MW-4 | MW-5 | MW-6 | MW-7 | MW-8 | MW-9 | MW-10 | MW-11 | MW-12 | MW-13 | MW-14 | MW-15 | MW-16 | MW-17 | Mw-18 | A/B
Most Recent RDe;t‘;”ed Sampling | go008 | 8/2008 | 82008 | 82008 | 8/2008 | 8/2008 | 82008 | 8/2008 | 8/2008 | 4/2005 | 82008 | 8/2008 | 11/2007 | 11/2007 | 11/2007 | 11/2007 | 11/2007 | 5//2008
Screen interval (ft bgs) 5-20 5-20 5-20 10-25 10-25 10-25 10-25 | 4550 | 45-50 5-25 2533 | 2533 | 4055 | 2232 | 2232 | 40-55 | 40-50 | 22-30
Approximate Egeé’)th to Water (it 7.56 8 7 73 77 8.08 7.79 8.74 9.76 7.27 8.16 7.63 8.68 8.09 8.62 9.24 9.1 8.1
pH 6.32 6.38 5.9 6.22 6.02 6.09 6.52 6.33 7.19 5.32 6.26 6.34 7.07 6.96 6.81 7.85 7.65
. Conductivity 189 266 172 248 203 256 240 118 166 274 142 227 152 146 157 124 188
Field (uS/cm)
Parameters | Temperature (C ) 19.33 14.91 18.21 16.81 14.71 19.27 14 16.22 15.71 16.9 16.54 14.69 14.69 12.7 12.26 12.46 12.31
D'Sso'z’rﬁg /lc)’xyge” 1.87 2.26 2.88 2.91 3.29 2.34 274 2.07 1.17 0.62 1.46 2.12 1.35 3.96 4.02 4.02 0.49
Tetrachloroethylene | 23000 500 <20 11000 | 21000 | 25000 4300 93 6000 3 27 1600 <1 <02 <0.2 10 6.5 <0.25 5
Trichloroethylene <200 200 <20 790 660 1200 43 4.8 3400 <0.2 0.53 <10 <0.2 <0.2 <0.2 <0.2 <0.2 <0.25 5
VOCs _cis-1,2- <200 2300 <20 270 630 1200 43 4.4 <50 <0.2 <0.2 <10 <0.2 <0.2 <0.2 <0.2 <0.2 <0.25 16
Dichloroethylene
Chloroform <200 <20 <20 <50 <100 <200 <20 <1 <50 <0.2 <0.2 <10 <0.2 <0.2 1.4 17 0.22 <0.25 80
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TABLE 2G
AL'S AUTO BOTHELL WEXLER PROPERTY GROUND WATER ANALYTICAL DATA
(all results in micrograms per liter (ng/l) except as noted)

Boring RS-1 RP-1 | RP-2 MTCA A/B
Approximate Depth to Water (ft bgs) 5.99 6.41 5.9
. pH 7.2 6.7 7.5
Field Parameters Conductivity (uS/cm) 310 | 290 | 190
Tetrachloroethylene 31 1500 <2 5
VOCs* Trichloroethylene 19 600 <2 5
cis-1,2-Dichloroethylene 160 2100 <2 16
trans-1,2-Dichloroethylene 3 11 <2 160

TABLE 2G (continued)
AL'S AUTO BOTHELL WEXLER PROPERTY GROUND WATER ANALYTICAL DATA
(all results in micrograms per liter (ng/l) except as noted)

GP-04 GP-05 GP-12 GP-13 GP-14 GP-16
Boring GP-01 (8/5/2010) GP-02 (8/5/2010) GP-03 8/5/2010 8/6/2010 | 8/9/2010 | 8/6/2010 | 8/6/2010 | 8/9/2010 | 8/6/2010 | MTCA A/B
Sample depth (ft bgs) 10'-15' 25'-30' 40'-42' 10'-15' 25'-30' 40'-45' 5'-9' 25'-30' 40'-43' 10'-15' 10'-15' 10'-15' 10'-15' 10'-14 7'-12'
Petroleum Gasoline Range <100 J - - <100 - - <100 - - <100 <100 940 <100 J <100 160 1000/800*
Hydrocarbons | Diesel Range - - - <260 - - - - - - - <330 - - <260 500
Lube Oil Range - - - <410 - - - - - - - <420 - - <420 500
1,2,4-Trimethylbenzene <10 <1 <0.2 <0.4 <1 <0.2 <0.2 <2 <0.2 <0.2 <0.2 19 <10 <20 <1 400
1,3,5-Trimethylbenzene <10 <1 <0.2 <0.4 <1 <0.2 <0.2 <2 <0.2 <0.2 <0.2 5 <10 <20 <1 400
(cis) 1,2-Dichloroethene <10 <1 <0.2 50 6.7 0.92 20 9.8 0.29 <0.2 <0.2 6.8 230 160 140 16
Volatile (trans) 1,2-Dichloroethene <10 <1 <0.2 <0.4 <1 <0.2 0.25 <2 <0.2 <0.2 <0.2 <0.2 <10 <20 2.6 160
Organic Chloroform <10 <1 <0.2 <0.4 <1 <0.2 <0.2 <2 <0.2 <0.2 <0.2 0.82 15 <20 <1 80
Compounds** | Ethylbenzene <10 <1 <0.2 <0.4 <1 <0.2 <0.2 <2 <0.2 <0.2 <0.2 14 <10 <20 <1 700
Isopropylbenzene <10 <1 <0.2 <0.4 <1 <0.2 <0.2 <2 <0.2 <0.2 <0.2 0.94 <10 <20 <1 800
Naphthalene <50 <5 <1 <2 <5 <1 <1 <10 <1 <1 <1 5.8 <50 <100 <5 160
n-Propylbenzene <10 <1 <0.2 <0.4 <1 <0.2 <0.2 <2 <0.2 <0.2 <0.2 2 <10 <20 <1 NE
Tetrachloroethene 1,900 31 2.2 17 91 7 0.38 290 15 22 <0.2 0.43 850 2,100 8.5 5
Trichloroethene <103 <1 <0.2 26 4.1 0.56 2.4 6.4 0.44 <0.2 <0.2 0.27 19 26 22
Vinyl Chloride <103 <13 <0.2 <0.43 <13 <0.2 <0.2 <23 <0.2 <0.2 <0.2 <0.2 <103 <203 15 0.2
m,p-Xylene <20 <2 <0.4 <0.8 <2 <0.4 <0.4 <0.4 <0.4 <0.4 <0.4 50 <20 <40 <2 10,004
o-Xylene <10 <1 <0.2 <0.4 <1 <0.2 <0.2 <2 <0.2 <0.2 <0.2 18 <10 <20 <1 10,004
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TABLE 2H

HISTORIC GROUND WATER ANALYTICAL DATA
BOTHELL LANDING PROPERTY

Source: HWA GeoSciences, 2007

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

Boring BH-2-W | BH-6-W BH-8-W BH-9-W | BH-11-W | BH-12-W | BH-15-W | BH-17-W | BH-18-W | BH-19-W | BH-20-W | BH-21-W | BH-22-W | BL-MW-1 | BL-MW-2 | BL-MW-3 | BL-MW-4 | MTCA A/B
Date Sampled 7/9/07 7/10/07 7/10/07 7/10/07 7/9/07 7/9/07 7/9/07 8/9/07 8/9/07 8/9/07 8/9/07 8/9/07 8/9/07 7/18/07 7/18/07 7/18/07 7/18/07
Screened Interval (ft bgs)
Approximate Depth to Water (ft bgs) 6.5 7 8 7.5 4 8 8 7 7 10 6 7 8 6.88 9.58 5.54 6.92
Gasoline Range <50 <50 <50 <50 <50 86 <50 <100 <400 <100 <100 <100 <100 <50 <50 <50 <50 800/1000
H;;‘?gg;‘;ro“ns Diesel Range <130 <130 <130 <130 150 <130 <130 <270 <280 <260 <270 <130 <130 <130 <130 500
Oil Range <250 <250 <250 <250 <250 <250 <250 <440 <430 <410 <440 <250 <250 <250 <250 500
Benzene <2 <1 <1 <1 <2 <2 <1 <1 <4 <1 <1 <1 <1 <2 <2 17 <2 5
Toluene <1 <1 <1 <1 <1 <1 <1 <1 <4 1.1 <1 1.4 1.6 <1 <1 <2 <1 1000
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1 12 <1 <1 <1 <1 <1 <1 <2 <1 700
Xylenes <3 <3 <3 <3 <3 <3 <3 1.3 <4 1.9 <1 1.8 2.6 <3 <3 <2 <3 1000
Tetrachloroethene <2 <2 <2 <2 <2 <2 <0.2 <0.2 <0.2 74 7.4 <0.2 <2 17 <2 <2 5
VOCs Trichloroethene <2 <2 <2 <2 <2 <2 <0.2 <0.2 <0.2 3.2 5.8 0.84 <2 <2 <2 <2 5
Dicr(ﬁl)sr)ottzh-ene <2 <2 <2 <2 <2 <2 <0.2 <0.2 <0.2 0.83 1.8 3.2 <2 <2 2 <2 16 (B)
DiChIorlo’f)-ropane <2 <2 <2 <2 <2 <2 <0.2 0.31 <0.2 <0.4 <0.2 <0.2 <2 <2 <2 <2
1,2-Dichloroethane <2 <2 <2 <2 <2 4 0.51 16 <0.2 <0.4 <0.2 <0.2 <2 <2 <2 <2 5
Vinyl Chloride <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2
Arsenic 49 68 5
Barium 1200 1000 560 (B)
Cadmium 6 12 5
Total Metals -
Chromium 260 200 50
Lead 95 25 15
Mercury 0.41 0.16 2
Arsenic 4 56 5
Barium 240 380 560 (B)
Dissolved Cadmium <5 <5 5
Metals Chromium <7 <7 50
Lead <3 <3 15
Mercury <0.2 <0.2 2
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(all results in micrograms per liter (ug/L) except as noted)

TABLE 21

HISTORIC GROUND WATER ANALYTICAL DATA

BOTHELL LANDING PROPERTY
Source: Parametrix, 2009

BLMW-1- | BLMW-3- | BLMW-4- | BLMW-4- | BLMW-5- | BLMW-6- | BLMW-7- | BLMW-8- | BLMW-8- BLBH- BLBH- HZMW- HZMW-
Boring BI-3 D-BI-3 BB-2-17 BB-3-16 10 10 10 10-2 8 5 8 12 25 23-19 24-12 12-10 13-10 MTCA A/B
Date Sampled 9/24/09 9/24/09 9/18/09 9/17/09 9/16/09 9/17/09 9/16/09 9/16/09 9/16/09 9/16/09 9/16/09 9/16/09 9/4/09 9/4/09 9/4/09 9/17/09 9/17/09
Screened Interval (ft bgs) 5-12 5-12 7-19 9-20 4-15 4-15 4-15 4-15 3-11.5 3-16.5 3-11.5 3-21.5 3-21.5 17-20 10-15 8-20 3-16.5
Approximate Depth to Water (ft bgs)
Petroleum Ga.soline Range <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 <100 210 800/1000*
Hydrocarbons Diesel Range <0.28 <0.28 <0.29 <0.28 <0.27 <0.25 <0.25 <0.32 <0.3 <0.32 <0.32 <0.27 <0.27 500
Oil Range <0.44 <0.44 <0.46 <0.45 <0.44 <0.4 <0.4 <0.5 <0.47 <0.51 <0.51 <0.43 <0.44 500
Benzene <1 15 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 5.0
Toluene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1000
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 700
Xylenes <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1000
Tetrachloroethene 6.8 6.9 79 0.52 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.96 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 5
VOCs Trichloroethene 1.2 1.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 5
(cis) 1,2- Dichloroethene 5.3 5.1 <0.4 <0.2 <0.2 1.8 0.60 0.57 <0.2 0.69 <0.2 <0.2 0.61 <0.2 <0.2 <0.2 0.24 16
(trans) 1,2- Dichloroethene 0.2 0.2 0.4 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 160
1,2-Dichloroethane <0.2 <0.2 <0.4 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.69 0.82 <0.2 <0.2 <0.2 <0.2 0.48
Vinyl Chloride 1.3 1.4 <0.4 <0.2 <0.2 0.38 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2
Chloroform <0.2 <0.2 <0.4 0.82 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.37 <0.2 <0.2 <0.2 <0.2 80
Chlorobenzene <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 160
Arsenic <3.3 <3.9 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 <3.3 5
Cadmium 5
Total Metals Chromium 50
Lead 15
Mercury 2
Dissolved Arsenic <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0 5
Metals All Analytes ND ND ND ND ND ND ND
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TABLE 21 (Continued)
HISTORIC GROUND WATER ANALYTICAL DATA
BOTHELL LANDING PROPERTY
Source: Parametrix, 2009
(all results in micrograms per liter (ug/L) except as noted)

BLMW-1- BLMW-3- BLMW-4- BLMW-4- BLMW-6- BLMW-8-
Boring BB-2-14 BB-3-18 BI-3-10 12 12 12 12Dup BLMW-5-8 10 BLMW-7-8 12 HZMW12-15 HZMW13-10 MTCA A/B
Date Sampled 12/18/09 12/18/09 12/18/09 12/17/09 12/17/09 12/17/09 12/17/09 12/17/09 12/17/09 12/17/09 12/17/09 12/16/09 12/16/09
Screened Interval (ft bgs) 7-19 9-20 5-12 4-15 4-15 4-15 4-15 3-11.5 3-16.5 3-11.5 3-21.5 8-20 3-16.5
Approximate Depth to Water (ft bgs)
Petrolewm Gasoline Range <100 <100 <100 <100 <100 <100 <100 <100 <100 200 800/1000*
Hydrocarbons Diesel Range <260 <260 <250 <260 <270 <260 <250 <250 <250 <250 500
Oil Range <410 <410 <400 <410 <430 <410 <400 <410 <400 <400 500
Benzene <1 3.6 <1 <1 <1 <1 <1 <1 <1 <1 5.0
Toluene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1000
Ethylbenzene <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 700
Xylenes <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 1000
Tetrachloroethene 100 0.2 3.1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.71 <0.2 <0.2 <0.2 5
VOCs Trichloroethene <1 <0.2 0.53 <0.2 0.24 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 5
(cis) 1,2- Dichloroethene <1 <0.2 2.3 <0.2 2 0.46 0.46 <0.2 0.48 <0.2 <0.2 <0.2 <0.2 16
(trans) 1,2- Dichloroethene <1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 160
1,2-Dichloroethane <1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.23 <0.2 <0.2 0.48
Vinyl Chloride <1 <0.2 0.68 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.2
Chloroform <1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 80
Chlorobenzene <1 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 160
Arsenic <3.3 <3.6 <34 <3.5 <3.3 <3.3 <4.2 5
Cadmium 5
Total Metals Chromium 50
Lead 15
Mercury 2
Dissolved Metals Arsenic <3 <3 <3.5 <3.9 <3 <3 <3 5
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TABLE 2J
HISTORIC GROUND WATER ANALYTICAL DATA
FORMER RAINCHECK CLEANERS SOLVENT PLUME DELINEATION

Source: CDM, 2011

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

RC-B19- RC-B20- RC-B21- RC-B22- RC-B23- RC-B24- RC-B25- RC-B26- RC-B27- RC-B28- RC-BO- RC-B29- RC-B00- RC-BB2- RC-BB3- MTCA A/B
Sample 06/27 06/27 06/27 06/27 06/27 06/27 06/27 06/27 06/28 06/28* 06/28 06/28** 06/28 06/27 06/28
Date sampled | 6/27/2011 6/27/2011 6/27/2011 6/27/2011 | 6/27/2011 | 6/27/2011 6/27/2011 6/27/2011 6/28/2011 6/28/2011 6/28/2011 6/28/2011 6/28/2011 6/27/2011 6/28/2011
Vinyl Chloride <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 2.7 2.3 <0.40 <0.20 0.2
cis-1,2-Dichloroethene <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.32 0.3 <0.40 <0.20 16
Chloroform 2.4 <0.20 2.6 <0.20 <0.20 <0.20 <0.20 <0.20 0.82 1 11 <0.20 <0.20 <0.40 0.21 80
1,2-Dichloroethane <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.58 0.56 <0.40 <0.20 S
Tetrachloroethene 1.4 <0.20 <0.20 <0.20 <0.20 <0.20 0.4 <0.20 <0.20 2.1 2.7 <0.20 <0.20 76 <0.20 S

Table 2 Notes:

MTCA A/ B - Ecology MTCA Method A / B ground water cleanup levels, Chapter 173-340 WAC, shown for reference only. These cleanup levels may not apply at this site, and are provided as a screening level indication

of the environmental quality of the site only.

< - not detected at listed reporting limit

Bold — Analyte Detected

Bold / highlighted — Analyte exceeds cleanup level

Blank — not analyzed

* - The Method A ground water cleanup level for gasoline is 800 pg/L if benzene is detected above the laboratory’s reporting limit and is 1,000 pg/L if benzene is not detected
** _ Common laboratory solvent that may have been introduced during sample preparation and affecting the analytical result
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Table 3

General Sample Analytes and Rationale (Soil and Ground Water)

See Figures 10 for Sampling Locations

Location Depth (feet) Analytes Analytical Method Rationale
To delineate the horizontal and vertical extent of chlorinated
Select Dgep VOCs EPA 8260 VOCs and petroleum hydrocarbons downgradient of apparent
exploration Up to 50 feet S
oints Diesel/Oil R TPH NWTPH-D source areas and to determine if there are strata present that
P Ieseiil Range X limit the vertical migration of chlorinated VOCs
Select Gasoline Range TPH NWTPH-Gx
Sheal(legw To delineate the horizontal extent of chlorinated VOCs and
exoloration 10-25 feet PAHs EPA 8270D SIM petroleum hydrocarbons up- and downgradient of apparent
plo source areas
points
Select . . . . . .
. Total & Dissolved Arsenic, To delineate potential metals contamination in soil and ground
expr;looi:latgon Up to 50 feet Cadmium, Chromium, & Lead EPA 6010/7471A water throughout the Rl area
Weight Fraction Organic
Carbon ASTM D2974
Select Dry Bulk Density ASTM D2937 To determine typical values of soil parameters used in
shallow Above water Johnson and Ettinger subsurface vapor intrusion model
exploration table Total Porosity Army COE EM1110-2-1906, Append. I (Environmental Quality Management, 2000) to be used to
points evaluate indoor air concentrations of VOCs in Rl area
Air-Filled Porosity Army COE EM1110-2-1906, Append. Il
Volumetric Moisture Content ASTM D2216
Weight Fraction Organic
Carbon ASTM D2974
Select Dry Bulk Density ASTM D2937 To determine typical values of soil parameters used in ground
shallow Below water water transport model to be used to evaluate COPC
exploration table Total Porosity Army COE EM1110-2-1906, Append. Il | concentrations at receptor points down gradient of source
points areas

Grain Size Distribution

Cation Exchange Capacity

ASTM D422 & ASTM D4464

EPA 9081

Number of samples and/or analytes will be based on results of field screening activities during the field investigation.
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Table 4

Sample Analytes and Rationale (Area Wide Ground Water Monitoring Network)

See Figure 10 for Sampling Locations

Well | Screened | Rationale Analytical
Depth
(feet)*
A 15-25 Define edges of plume near Case property HVOCs
B 15-25
C 15-25 Define edges of plume downgradient of Case property HVOCs
Also check for TPH detected at Speedy Auto Glass (soil and water) TPH** (incl soils)
Sample soils
D 10-20 Define edges / relationship of both plumes. HVOCs TPH
Also check for TPH, detected at Schucks and Grease Monkey, at low concentrations
E 10-20 Delineate HVYOCs migrating along roadway — may include completions within utility trenches, after | HVOCs
F 10-20 roadway is vacated TPH
G 10-20 Also check for TPH from Bothell Landing and detected in roadway by CDM Metals (As, Cd, Cr, Pb)
H 10-20 Delineate edge of BSC plume HVOCs
30-50 Confirm TPH cleanup in soil and ground water at Hertz TPH
As
I 10-20 Delineate edge of BSC plume HVOCs
Confirm soil cleanup in this area, sample soils 12-15" below clean backfill TPH (incl soils, 12-15’)
As
J 10-20 Delineate edge of plume(s) HVOCs TPH
K 10-20 Confirm TPH cleanup in ground water at Bothell Landing Metals (As, Cd, Cr, Pb)
L 10-20 Delineate downgradient edge of plume(s) — if HYOCs > cleanup levels, will need to monitor further | HYOCs
M 10-20 downgradient
30-50
N 10-20 Delineate edge of BSC plume HVOCs
30-50

* Approximate, 10-25’ indicates first encountered, non-perched ground water, 30-50’ indicates deeper, confined aquifer, as encountered in each location
** TPH = TPH-Gx/BTEX, TPH-Dx

Bothell Landing Rl Workplan 9 19 11.doc
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Table 5

Proposed RI Schedule

Phase Activity Anticipated Completion Reporting
Begin Summer 2012, complete after
y Bothell Landing property / SR 522 petroleum-impacted soil roadway realignment is completed and | Soil cleanup report,
cleanup and confirmation soil sampling the previously-used roadway is early 2014
vacated (2013)
Monitoring well installation and sampling at accessible Letter report/Technical
2 locations identified following Phase 1 tasks (potential locations | After 2013, contingent on site access | Memorandum, following well
shown on Figure 10) installations
Monitoring well installation and Quarterly ground water . . . . . Y
o . . Following completion of interim action, | Quarterly monitoring reports,
3 monltorlng' at.BotheII Landing property and well network in 2014 2014 through 2015
place at this time
4 Vapor intrusion studies / modeling Following Phase 3 Included in draft RI/FS
5 Chlorlnateq VOC source delineation at Ultra Custom Care Contingent on site access Included in draft RI/ES
Cleaners site
Investigations necessary to evaluate potential source control
6 options and to close any outstanding data gaps followed by a Contingent on prior tasks Included in draft RI/FS

complete a Rl report
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STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

In the Matter of Remedial Action by: Bothell Landing
AMENDMENT NO.1TO
City of Bothell AGREED ORDER
No. DE 6294

TO: Robert S. Stowe
City Manager
City of Bothell
18305 101st Avenue NE

Bothell, WA 98011

l.
AMENDMENT

Agreed Order (Order) No. DE 6294 dated February 3, 2009, is hereby amended to
incorporate the information and requirements contained in this Amendment. This amendment is
issued pursuant to RCW 70.105D.050(1) and WAC 173-340-530(8)(b) and does not replace or
change any of the existing requirements of the Order which shall remain in effect.

.
FINDINGS OF FACT

Section V. Findings of Fact, Subsection G is amended to include the following report:
Bothell Landing Draft Remedial Investigation/Feasibility Study, Revision No.1,
by Parametrix, dated December 8, 2009. Subject to Ecology review and approval.
Il.
ECOLOGY DETERMINATIONS

E. Under WAC 173-340-430, an interim action is a remedial action that is technically
necessary to reduce a threat to human health or the environment by eliminating or substantially
reducing one or more pathways for exposure to a hazardous substance, that corrects a problem

that may become substantially worse or cost substantially more to address if the remedial action
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is delayed, or that is needed to provide for completion of a site hazard assessment, remedial
investigation/feasibility study or design of a cleanup action. Previous environmental and
remedial investigations have identified an upgradient solvent plume that has migrated onto and
commingled with contaminants on the site. Within the site, there are local dissolved metals and
confirmed petroleum hydrocarbon impacts to groundwater that exceed MTCA Method A
cleanup levels. The City of Bothell is planning the SR 522 Bothell Crossroads project that will
realign SR 522 to the south of the current alignment, creating a new T- intersection with SR 527.
The project, whose beginning construction phase is planned for summer 2010, will pass thorough
the Bothell Landing site. Soils contaminated with chiefly oil range petroleum hydrocarbons are
at the north eastern portion of the parcel where two former gasoline service stations were located.
The contaminants of concern in soil on the site are: motor oil, diesel, gasoline, benzene,
methylnaphthalene, arsenic, barium, and lead. The contaminants of concern in groundwater are:
benzene, tetrachloroethene, trichloroethene, vinyl chloride, arsenic, barium, cadmium,
chromium, lead, and 1,2-dichloroethane. Portions of the site will be affected by the SR 522
realignment and redevelopment,making post-construction remediation more difficult to
implement if not done before the construction season. Therefore, it is beneficial to accomplish as
much permanent soil source cleanup as possible within this construction schedule, while at the
same time recognizing that work on the RI/FS and DCAP may extend past this construction
schedule due to data gaps. Such circumstances warrant an interim action consistent with WAC

173-340-430.

1.
WORK TO BE PERFORMED

VIl. WORK TO BE PERFORMED in the Order is amended to include;
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C. Work Plans shall consist of a detailed description of site conditions, work to be
performed, personnel requirements, and schedules for implementation and deliverables for the
following:

TASK VI. Interim Actions

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

V.

EXHIBIT B: SCOPE OF WORK

The existing Exhibit B Scope of Work to Agreed Order No. DE 6294 is amended to include:

Task VI: Interim Actions

A. Interim Action Work Plans

The PLPs will submit a draft and final Interim Action Work Plan for Ecology’s review
and approval. The draft Interim Action Work Plan will also include the design and
implementation of interim actions to facilitate protection of human health and the
environment. The scope of the interim action may include excavation and off site
disposal, confirmational sampling, backfill with clean material, and groundwater
monitoring in major areas of contamination at the site as identified in preliminary
remedial investigative work. The Interim Action Work Plans shall include, as

appropriate, submittal requirements in accordance with WAC 173-340-430(7).
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The interim action shall be designed in a manner that will not foreclose reasonable
alternatives for the final cleanup action in accordance with WAC 173-340-430(3)(b).

B. Implement Approved Interim Action

Implement approved interim action(s) after Ecology review and approval and public
review and comment necessary under WAC 173-340-600(16) and the State
Environmental Policy Act.

C. Interim Action Report

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

EXHIBIT C: SCHEDULE OF DELIVERABLES

The existing Exhibit C Schedule of Deliverables to Agreed Order No. DE 6294 is

amended to include:

6. Interim Actions.

7. Draft Interim Action Report for Ecology
review and approval.

8. Final Interim Action Report.

9. One year of quarterly groundwater
monitoring.

10. PLP to submit Draft Final RI/FS Report
from Ecology review and approval.

11. PLP to submit Final RI/FS Report.

12. PLP to submit draft Cleanup Action Plan
for Ecology review and approval.

Draft Interim Action Work Plan submitted to
Ecology in February 2010 for Ecology review
and approval.

Final Interim Action Work Plan submitted two
weeks after Ecology approval of Draft Interim
Action Work Plan.

Public comment period for Interim Action and
SEPA to be combined with Agreed Order
Amendment comment period.

Implementation of interim actions from
approximately August 2010 to December
2011.

60 days after completion of interim action.

30 days after receipt of Ecology approval of
Draft Interim Action Report.

Following completion of the Interim Action.
Quarterly monitoring reports to be submitted
for Ecology review and approval.

Within 60 days of completion of one year of
groundwater monitoring.

30 days after receipt of Ecology approval of
Draft Final RI/FS Report.

30 days after completion of final RI/FS Report.



Amendment Number 1 to Agreed Order No. DE 6294

Page 6 of 6

Effective date of this Amendment:

CITY OF BOTI-IEEL WA

v %

Roben S. Stowe

City Manager

City of Bothell

18305 101st Avenue NE
Bothell, WA 98011
(425) 486-3256

STATE OF WASHINGTON
DEPARTMENT OF ECOLOGY

Robert W. Warren, P.Hg., MBA
Section Manager

Toxics Cleanup Program
Northwest Regional Office
(425) 649-7054
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1.0 INTRODUCTION

This Sampling and Analysis Plan (SAP) provides the scope and rationale for field
sampling efforts associated with a Remedial Investigation (RI) to be conducted for the
City of Bothell (City) at the Bothell Landing Site in Bothell, Washington. The RI is
planned as part of an Agreed Order number DE 6294, as amended in April 2010, between
the City of Bothell and the Washington State Department of Ecology (Ecology)

This SAP was prepared in accordance with the Agreed Order and Chapter 173-340-820
WAC in the Washington State Model Toxics Control Act (MTCA) Cleanup Regulation.
This SAP outlines our field investigation and laboratory analytical methods.

1.1 PURPOSE AND OBJECTIVES

The objective of the RI is to meet the requirements of the Agreed Order in accordance
with the Model Toxics Control Act (MTCA) Cleanup Regulation (Washington
Administrative Code [WAC] 173-340). The Rl Work Plan is designed to collect
additional data on chlorinated volatile organic carbon (VOC), petroleum hydrocarbon,
and metals impacts. As discussed in the RI Work Plan, contaminants of potential concern
(COPCs) either known or expected to be found in soils in the RI area are:

e Chlorinated VOCs (primarily PCE, TCE, (cis)-1,2-DCE, and vinyl chloride)
e Total petroleum hydrocarbons (gasoline-, diesel- and motor oil-range)

e BTEX (benzene, toluene, ethylbenzene, and xylenes)

e Lead, barium

e Polycyclic Aromatic Hydrocarbons (PAHS) (including naphthalenes)

COPC:s either known or expected to be found in ground water in the RI area are:

e Chlorinated VOCs

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

e Metals (arsenic, cadmium, chromium, and lead)

1.2 PROJECT ORGANIZATION
Personnel involved with this project and roles are listed below:

e Jerome Cruz, Washington State Department of Ecology project manager (425) 649-
7094

e Steven Morikawa, P.E., Capital Program Manager, City of Bothell (425) 486-2768,
ext. 4443

e Nduta Mbuthia, City of Bothell project manager (425) 486-2768
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e Arnie Sugar, HWA Project Manager (425) 774-0106

e David Baumeister, OnSite Environmental, Inc. Laboratory Project Manager (425)
883-3881

e Drilling Contractor — to be determined

1.3 PROJECT SCHEDULE

A proposed project schedule is provided in Table 4 of the Work Plan, assuming no delays
due to site access issues.

1.4 SITE LOCATION

The City owns the approximately 2.8-acre Bothell Landing property located at 18120,
18126, and 18132 Bothell Way, and 10001 Woodinville Drive, Bothell, Washington,
which will be referred to as the Site in this SAP, however final determination of the RI
area boundaries (i.e., the area where hazardous substances have come to be located) will
be established during the RI process. Ecology’s Facility Site ID is # 73975762.
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2.0 FIELD AND LABORATORY INVESTIGATION TASKS

There are four major field and laboratory investigation tasks in the Rl Work Plan. These
are:

1. Investigation and characterization of soil impacted by chlorinated VOCs and
petroleum hydrocarbons.

2. Investigation and characterization of ground water impacted by chlorinated VOCs
and petroleum hydrocarbons.

3. Investigation and characterization of ground water flow system properties.

4. Collection and testing of soil physical properties to determine parameters to be
used to model the transport and fate of contaminants in ground water, in the
vadose zone, and in the indoor air of buildings in the RI area.

Field and laboratory investigation methodologies to accomplish these major tasks are
presented in the following subsections.

2.1 SolIL & RECONNAISSANCE GROUND WATER SAMPLING

Investigation tasks will consist of drilling exploration boreholes using a hollow stem
auger or direct-push (e.g., Geoprobe®) rig , and sampling soil and ground water. Because
a primary contaminant of concern is tetrachloroethene (PCE), which is denser than water,
a focus of the drilling program is to delineate the vertical extent of the chlorinated VOC
plume at the Site that apparently originates in the southwest corner of the Ultra Custom
Care Cleaners property (RI Work Plan Figure 7). Thus reconnaissance ground water
samples will be collected at discrete borehole intervals at the time of drilling using
temporary “environmental investigation wells” (defined at WAC 173-160-410(1)) using
the procedures described below in Sections 2.1.5 and 2.1.6. For this RI, a reconnaissance
ground water sample is a screening-level sample not collected from a permanent
monitoring well designed and constructed to obtain a representative ground water sample
per Ecology regulations in WAC 173-160. The utility of a reconnaissance ground water
sample is to evaluate whether COPCs are present in the sample, and if so, the general
magnitude of the COPC concentrations.

2.1.1 Underground Utilities/Site Access

Underground utilities will be identified by calling the Utilities Underground Location
Center before drilling. A subcontracted private locating service may also be employed
attempt to locate and mark underground utilities at proposed borehole locations.

2.1.2 Hollow Stem Auger and Direct-Push Drilling

As access permits, hollow stem auger or direct-push boreholes will be advanced at the
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potential locations shown on Figure 11 of the RlI Work Plan. Whether hollow stem auger
or direct-push drilling techniques will be utilized at a potential location will depend on
the nature and objective of the exploration location (e.g., preliminary plume definition,
long term monitoring point, etc.) Borings will be advanced to depths of up to 50 feet
below ground, depending on location and stratigraphy. All borings and wells will be
drilled and installed according to Ecology Minimum Standards for Construction and
Maintenance of Wells (Chapter 173-160 WAC).

Soil samples will be collected from each hollow stem auger (HSA) boring using standard
penetration test (SPT) equipment consisting of a 2-inch outside-diameter split-spoon
sampler driven by a 140-pound hammer with a 30-inch drop, or California-modified SPT
equipment (3-inch outside-diameter sampler with 300-pound hammer). Soil samples will
be collected at 2.5- to 5-foot intervals to depths up to 50 feet in each boring. All drilling
tools will be decontaminated between borings.

Direct-push drilling rigs use hydraulic cylinders and a hydraulic hammer mounted on a
pickup truck or tractor to advance a hollow core sampler to gather soil and ground water
samples. Steel pipe (1.25 to 2 inch diameter) is driven into the ground, then withdrawn.
Soil cores within a glycol modified polyethylene terephthalate (PETG) inner sleeve are
then retrieved from the sampler and removed for logging and sampling. The speed and
depth of penetration is largely dependent on the soil type, the size of the sampler, and the
weight and power of the rig. Continuous soil samples will be collected to depths up to 50
feet in each direct-push boring. All drilling tools will be decontaminated between
borings.

Direct push technology is a reliable and well accepted method for sampling soil and
ground water, particularly for petroleum and chlorinated solvents. Numerous studies by
regulatory agencies including USEPA, US NAVY, and the Interstate Technology &
Regulatory Council, confirm the validity and usefulness of direct push methods (USEPA,
2005b; USEPA, 1998; Naval Facilities Engineering Command, 2001; Interstate
Technology & Regulatory Council, 2006). Direct push is commonly used for collecting
rapid, first level site characterization samples, and to determine where to place permanent
monitoring wells.

2.1.3 Soil Sample Logging and Collection

At each sampling interval, field staff will log the soil samples and obtain and record
pertinent information including soil sample depths, stratigraphy, ground water
occurrence, and any visual or olfactory observations regarding the presence of
contamination. Samples will be logged for lithology according to the Unified Soil
Classification System (USCS), and field screened for organic vapors by headspace
analysis using a photoionization detector (PID). Samples with elevated PID head space
readings or discernible visual/olfactory contamination may be selected for laboratory
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chemical analysis, described in Sections 2.2 and 2.4 below. Soil samples collected above
and below the water table at several boreholes will be tested for the physical properties
described in Section 2.3.

2.1.4 Field Screening

Soil samples will be screened for organic vapors by photoionization detector (PID)
headspace analysis. Although the PID is not capable of quantifying or identifying
specific organic compounds, this instrument is capable of measuring relative
concentrations of a variety of organic vapors. Field personnel collecting samples will
place approximately two to sixteen ounces of soil in a resealable (e.g., Ziploc®) plastic
bag with ample air headspace. After a minimum of five minutes at ambient temperature,
the geologist/engineer will agitate the sample for ten seconds, insert the PID probe
through a small opening in the plastic bag, and record the highest reading within ten
seconds. Samples with the highest level of organic vapors and/or most discernible
visual/olfactory contamination at each borehole location may be shipped to the laboratory
for chemical analysis. In the absence of field screening indications, the sample
immediately above the ground water table will be submitted for analysis.

2.1.5 Monitoring Well Installation in HSA Boreholes

After drilling and sampling each soil boring to its maximum depth, a temporary well will
be installed to the bottom of the hollow stem auger borehole, 2 to 3 feet of filter pack
installed, and then the augers will be pulled back to expose a short length of well screen
and filter pack. The purpose of the temporary wells is to allow collection of a
reconnaissance ground water sample at the bottom of the borehole using a pump. After
collecting the reconnaissance ground water sample from the temporary well, the riser
pipe and well screen will be pulled out of the auger, and the bottom of the hole will be
grouted with hydrated granular bentonite to a depth determined during drilling based
upon the field screening results and the encountered stratigraphy. A monitoring well will
be installed in the remaining open borehole. Each monitoring well will be constructed of
2-inch diameter, Schedule 40 PVC with a 10-foot length of screen having 0.010-inch
slots. A 10-20 silica sand filter pack will be placed from the bottom of the well screen to
approximately 2 feet above the top of the screened interval. The drillers will place a
bentonite seal from the top of the filter pack to just below grade, complete the well to
grade with a flush-mounted steel wellhead monument set in concrete.

The drillers will develop each monitoring well by surging and then pumping sediment
containing water into 55-gallon steel drums equipped with locking rings. The drums will
be stored prior to transport and disposal at a temporary fenced storage location on City-
owned property.
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2.1.6 Monitoring Well Installation in Direct-Push Boreholes

An advantage of direct-push drilling technology is the capability to easily collect
reconnaissance ground water samples at discrete intervals in undisturbed native aquifer
materials using a point-in-time ground water sampler. Point-in-time ground water
samplers are also known as “temporary samplers” or “grab samplers.” Direct-push
methods will be used to advance point-in-time samplers below the static water level to
collect reconnaissance ground water samples. Reconnaissance ground water samples will
be collected by installing either a temporary retractable stainless-steel sampling screen or
a temporary ¥:-inch diameter PVC well screen (0.010-inch slot) in the borehole. Ground
water will be collected using a peristaltic pump and polyethylene tubing lowered into the
screen. New polyethylene tubing will be used for each ground water sample.
Alternately, the point-in-time sampler may be retracted to the surface to obtain the
reconnaissance ground water sample (USEPA, 2005). Sampling methods will be selected
based on geologic conditions and ground water depths.

Permanent monitoring wells will be installed in direct-push boreholes by advancing an
outer drive casing equipped with an expendable drive tip to the target depth. The well
casing and screen are then assembled, lowered inside the drive casing, and anchored to
the drive tip. The drive casing seals off the formations through which it has been
advanced, protecting the well casing and screen from clogging and from passing through
potentially contaminated intervals. A number of methods for installing filter packs
adjacent to the well screen are available. Typical inside diameters of direct-push
monitoring wells range from 0.5-inch to 2 inches (USEPA, 2005).

Alternatively, “sleeved” or “pre-packed” well screens may be installed depending on
conditions encountered and the direct-push rig utilized. Pre-packed screens are generally
composed of a rigid Type | PVC (low temperature) screen surrounded by a pre-sized
filter pack. The filter pack is held in place by a stainless-steel wire mesh (for organic
contaminants) that is anchored to the top and bottom of the screen (USEPA, 2005).

After setting a direct-push well screen, the driller will place an annular seal above the
filter pack and then will place a bentonite seal to just below grade. Lastly, the direct-push
monitoring wells will be completed to grade with a flush-mounted steel wellhead
monument set in concrete. The drillers will develop each direct-push monitoring well by
surging and then pumping sediment containing water into 55-gallon steel drums equipped
with locking rings. The drums will be stored prior to transport and disposal at a
temporary fenced storage location on City-owned property.

2.1.7 Drill Cuttings Disposal

Drill cuttings will be removed as each boring is advanced. A member of the drilling crew
will shovel cuttings into Department of Transportation-approved, 55-gallon steel drums
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equipped with locking rings. The drums will be stored prior to transport and disposal at a
temporary fenced storage location on City-owned property.

2.1.8 Equipment Decontamination

To prevent potential cross-contamination of samples during drilling, appropriate
decontamination procedures will be employed. Between sampling intervals in each
borehole all sampling devices will be washed in a strong anionic detergent solution (e.g.,
Alconox® or Liqui-nox®), rinsed with tap water, and then rinsed again with deionized
water.

2.1.9 Well Surveying

The location and measuring point elevation of each new monitoring well and existing
Ultra Custom Care Cleaners monitoring wells MW-1, MW-2, and MW-3 will be
surveyed with respect to a City datum. Existing monitoring wells BB-2 and BB-3 in the
City right-of-ways (R1 Work Plan Figure 7) will also be surveyed with respect to a City
datum.

2.2 SOIL CHEMICAL ANALYSIS

This major investigation task consists of the collection and preservation of soil samples
for chemical analysis. Field staff will determine the depth and number of samples for
specific analytical testing based on visual, olfactory, and field screening results during

borehole drilling.

The sample bottle and preservation requirements for soil samples are as follows:
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No. of Sample Sample Analytical | Holding
Bottle Type | Containers Volume Preservation Method Time
5 gms of
Tared 40 mL sample per
VOA vials 2 vial per EPA | Cool to 4° C* GN>\<//VBT'II?IIE_|X 14 days
No stir bar Method
5035A
NWTPH-Dx
4 0z. wide-
mouth glass 1 Full jar Cool to 4°C | PAHs by EPA | 14 days
jar Method
8270D SIM
5 gms of
Tared 40 mL sample per Chlorinated
VOA vial 2 vial per EPA | Cool to 4°C VOCs by 48 hours
with stir bars Method EPA 8260B
5035A
4 0z. wide- Metals by 6
mouth glass 1 Full jar Cool to 4° C | EPA Method months
jar 6010/7471A

* - If sample containers cannot be delivered to lab within 48 hours, the lab will
provide methanol-preserved vials

After collection, the sample bottles will be labeled, placed in a cooler with ice, and
submitted to a Washington Department of Ecology-accredited analytical laboratory for
one or more analyses using the following test methods:

e Diesel and Oil-Range Hydrocarbons — Washington State Method NWTPH-Dx
e Gasoline-Range Hydrocarbons — Washington State Method NWTPH-Gx

e BTEX (benzene, toluene, ethylbenzene, and xylenes) — EPA Method 8021B

e Halogenated Volatile Organic Compounds (HVOCs) — EPA Method 8260B

e Polycyclic Aromatic Hydrocarbons (PAHs) — EPA Method 8270D SIM

e Arsenic, cadmium, chromium, and lead -EPA Method 6010/7471A

Samples will be submitted for standard turnaround time analysis (5-10 days). Follow-up
analyses, based on initial analytical results may result in a total turnaround time of up to

4 weeks.

2.2.1 Soil Sampling Guidelines

VOA vials are pre-weighed (tared) at the lab

e Note the tare weight of each VOA vial on the chain-of-custody form
e Do not add any labels, tape, etc.

Bothell Landing RI SAP 9 19 11.doc
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Keep the same cap with each VOA vial

Minimize methanol loss if used as a preservative for NWTPH-Gx/BTEX
analyses. Check cap tightness, minimize open times, etc. Visually check for
methanol loss - check all VOA vials prior to sampling for consistency, reference
marks when full

Discard any suspect VOAs, note weights (w/o soil) on COC, methanol levels, etc.
in field notebook

Collecting 5-gram core sample per USEPA Method 5035A

HSA split spoon samples — core immediately after opening split spoon; if using
liners, core from middle liner or inside end of outer liners (top one is usually
slough), avoid coring gravel or naturally occurring organic matter such as wood
or roots

Cohesive granular soils — use 5035A core device and extrude core into VOA vial
Cemented (e.qg. till) soils — break up soil in a clean stainless still bowl using a
stainless steel spoon, core the soil in the bowl, extrude core into VOA vial, and
cap the vial as soon as possible

Non cohesive (won’t stay in core) soils — place estimated 5 grams of soil in VOA
vial and cap as soon as possible

Wipe VOA vial threads with clean tissue or dry wipe

Cap VOA vial

Label the VOA vial using a ball point pen (e.g., write in the rain) only, do not use
marker pens because these emit volatile organic vapors

Note in field notebook:

Soil type, moisture

Any bias e.g., gravels, naturally occurring organic matter such as wood or roots
Weather (temp, humidity, wind)

Coring method used

Preservation and storage method used

Note on Chain-of-Custody form:

Empty vial weight

Health and safety issues

Methanol is toxic and flammable

Avoid skin contact (use gloves) and inhalation hazards (ensure adequate
ventilation)

Check shipping restrictions
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Cross contamination issues
e Methanol has a high affinity for VOCs (hence its use as a preservative and
extraction solvent) and will adsorb VOCs from other sources such as exhaust
gases, spray paint, sharpie, markers, etc. that should be avoided

2.3 SoIL PHYSICAL TESTING

Several tests of soil physical properties will be performed to determine representative
input parameters for the contaminant transport and fate models to be used to evaluate
chlorinated VOC (e.g., PCE) and petroleum-related VOC (e.g., benzene) concentrations
in ground water, in vadose soil gas, and in the indoor air of buildings in the RI area.
These parameters and the rationale for determining their representative values are
discussed in the following sections.

2.3.1 Fraction Organic Carbon

Soil fraction organic carbon (FOC) is the fraction of the soil matrix in uncontaminated
areas comprised of natural organic carbon. FOC affects the mobility of organic
compounds and metals in the environment. An increase in FOC results in higher
adsorption of dissolved constituents to soil and a thus decreases their mobility.

Soil FOC generally decreases with depth below ground surface (bgs). Thus soil sampling
at three separate depth intervals will be performed at several borehole locations to
characterize the vertical and lateral distribution of FOC across the Rl area:

e Surface soils (extending from ground surface to 2 feet bgs)

e Subsurface soils (extending from 2 feet bgs to above the water table’s capillary
fringe)

e Aquifer sediments below the water table

Soil FOC will be determined for uncontaminated soils. Samples collected from vadose
zone soils (i.e., between the capillary fringe above the water table to ground surface) will
characterize the FOC content of the major sediment types present. Samples collected
from aquifer soils will be representative of the transmissive (sand and gravel) strata that
are the primary routes for contaminant transport.

2.3.2 Dry Bulk Density and Moisture Content

Dry bulk density is the weight of oven dried soil solids per unit of total volume of soil
mass. Soil dry bulk density is used to calculate total soil porosity which is the ratio
(usually expressed as a percentage) of the volume of voids of a given soil mass to the
total volume of the soil mass (US Army COE, 1986). Porosity directly affects the
transport velocity of dissolved or colloidal COPCs in porous media. The measurement of
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soil moisture content is required to adjust field bulk density to dry bulk density. Soil
density and moisture content will be measured in the major sediment types in surface and
subsurface soils at several locations across the RI area.

2.3.3 pH

Soil pH affects the partitioning behavior and mobility of metals and ionizing organic
compounds such as phenolic compounds. Although soil pH does not directly affect
partitioning behavior of non-ionizing organic compounds (e.g., chlorinated VOCs and
petroleum hydrocarbons), measurement of soil pH may be useful to assess site conditions
that affecting biodegradation of COPCs in the RI area. Soil pH will be measured in the
major sediment types in surface and subsurface soils at several locations across the RI
area.

2.3.4 Grain Size

Grain size analysis is performed to quantify the distribution of soil particle sizes, estimate
average soil moisture conditions, estimate hydraulic conductivity, and predict water
percolation rates through the vadose zone (USEPA, 1996). The Standard Test Method for
Particle-Size Analysis of Soils (ASTM D422-63, 2007) employs sieving and hydrometer
procedures to quantify gravel, sand, silt, and clay fractions. Soil grain size will be
measured in the major sediment types in surface and subsurface soils at several locations
across the Rl area.

2.3.5 Cation Exchange Capacity

Cation exchange capacity (CEC) is the capacity of a soil for ion exchange of positively
charged cations between the soil and the soil solution. CEC affects the mobility of ionic
compounds (typically metal ions) in the environment. An increase in CEC results in
higher adsorption of dissolved cations to soil, and thus decreases the mobility of the
cations. This is because soil particles and organic matter have negative charges on their
surfaces to which cations can adsorb. Once adsorbed, the cations are not easily lost when
the soil is leached by water. CEC is highly dependent upon soil texture and organic
matter content. In general, the more clay and organic matter in the soil, the higher the
CEC. The CEC of most soils increases with an increase in soil pH (WSU, 2011). Soil
CEC will be measured in the major sediment types in surface and subsurface soils at the
Site.

2.3.6 Soil and Ground Water Temperature
The temperature of soil and ground water affects the volatilization and mobility of VOCs.

Therefore, soil and ground water temperature is a site-specific input parameter for soil
gas models such as the Johnson and Ettinger model for subsurface vapor intrusion into
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buildings (Environmental Quality Management, 2000). Accurate measurement of soil
temperatures from SPT or direct push samples is problematic, therefore shallow ground
water temperature will be measured during ground water sampling and used to estimate
soil temperatures.

2.3.7 Sample Requirements for Soil Physical Analyses

Sample Sample Analytical | Holding
Parameter Container VVolume | Preservation Method Time
Fraction .
Organic | 40z Wide- | 100grams | 5. 500 | ASTM D2974 | 28 days
mouth glass jar | minimum
Carbon
Undisturbed Per ASTM
core in sealed D4220-95
DryBulk 1 “thin-walled, | 1°097™S | “Grounc | ASTM D2937 | 28 days
Density . minimum
moisture-proof
container 3t030°C
Undisturbed Per ASTM
Moisture core in sealed 100 arams D4220-95
thin-walled, |~ -9 GroupC | ASTM D2216 | 28 days
Content . minimum
moisture-proof
container 3t030°C
4 0z. Wide-
oH Mouth Glass | 2097@MS | 35300 [ASTMDAI72 1 0
Jar minimum - 01(2007)
Grain Size 1 quart Ziploc 11_5 grams NA ASTM D422- NA
bag minimum 63
Cation .
Exchange | 0% Wide- | 100grams |\ o, a0 | Epagoor | 28 days
. mouth glass jar | minimum
Capacity
Temperature Field test NA NA Thermometer NA

2.4 GROUND WATER SAMPLING

Except for the temporary monitoring wells installed at the time of drilling (see Sections
2.1.5 and 2.1.6 above), new monitoring wells will be allowed to stabilize for a minimum
of 48 hours following development prior to sampling. To minimize potential cross-
contamination between boreholes, wells up- and cross-gradient of the Ultra Custom Care
Cleaners site will be sampled first because ground water in these wells should be less
contaminated. Ground water will be sampled using low-flow purging methods. Sampling
personnel will measure ground water levels to the nearest 0.01-foot using a
decontaminated electronic well probe prior to collection of samples. The volume
pumped will be determined in the field based on stabilization of field parameters: specific
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conductance, dissolved oxygen, and pH, if flow is sufficient to continuously measure
field parameters in a flow-through cell. Sampling points will be purged by very slowly
lowering semi-rigid polyethylene tubing to a depth corresponding to roughly the
midpoint of the well screen, securing the tubing to prevent vertical movement,
connecting it to a peristaltic pump, and then pumping at a rate not to exceed 0.5
liters/minute (0.13 gallons/minute). At a minimum, two pump and tubing volumes will
be purged (1/2” 1.D. tubing = 0.010 gallon/lineal foot, 0.17” 1.D. tubing = 0.001
gallon/lineal foot = 5 ml/lineal foot). Samples will be collected once the parameter
values have stabilized over the course of three sets of measurements as follows:

Specific Conductance + 10 puS/cm

Dissolved Oxygen +2mg/L
pH +0.1 unit

The bottle requirements for ground water samples are:

No. of Holding
Bottle Type Bottles Analytes Preservative Time
L liter amber 1 NWTPH-Dx 4°C 7 days
glass
40 ml VOA 2 NWTPH-GX/BTEX | HCltopH<2 | 14 days
with septum
40 ml VOA 2 VOCs HCltopH<2 | 14 days
with septum
250 ml 1 As, Cd, Cr, Pb HNO; to pH<2 | 6 months
polyethylene

When filling the sample bottles, the following procedures and precautions will be
adhered to:

1. To minimize potential loss of volatile compounds, first fill the VOA vials, then
the 1 liter amber bottle, and lastly the polyethylene bottle.

2. Sample bottles will be filled directly from the pump discharge tubing with
minimal air contact.

3. Bottle caps will be removed carefully so that the inside of the cap is not touched.
Caps must never be put on the ground. Caps for volatile organic analyses (VOA)
vials will contain a Teflon-lined septum. The Teflon side of the septum must be
facing the sample to prevent contamination of the sample through the septum.

4. The sampling team will wear appropriate non-powdered latex or nitrile gloves
(PVC or vinyl gloves can leave trace levels of phthalate or vinyl chloride).
Gloves will be changed between wells or more often.
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5. Tubing or hoses from the sampling systems must not touch or be placed in the
sample bottles.

6. VOA vials must be filled so that they are headspace-free. These sample vials
therefore need to be slightly overfilled (water tension will maintain a convex
water surface in the bottle). The VOA vial caps will be replaced gently, to
eliminate air bubbles in the sample. The vials must then be checked by inverting
them and tapping them sharply with a finger. If air bubbles appear, open the vial,
add more water, and repeat the process until all air bubbles are gone. Do not
empty the vial and refill it, as VOA vials already contain preservatives.

7. Sample bottles, caps, or septums that fall on the ground before filling will be
discarded.

8. Metals sampling will be conducted using the “clean technique.” Bottles will be
bagged in plastic and the cap placed in the bag during sampling.

9. After collection, the samples will be labeled, chilled in a cooler, and shipped to the
laboratory for analyses on a standard laboratory turnaround time (5-10 days).

Samples collected for dissolved constituent analyses will be filtered through a
0.45-micron filter. The filters will attach directly to the discharge tube of the sampling
pump. The filter will be changed between sample points, or more frequently if clogging
occurs. Where in-line filtration is not possible, prefiltration bottles may be used to
collect the samples. Prefiltration bottles must be obtained from the laboratory with the
sample coolers and identified with the bottle request. Prefiltration bottles, used for
vacuum or pressure filtering, will not be used for more than one well. The use of
prefiltration bottles must be noted on the chain-of-custody form in the comments section.
Samples that have been field-filtered or that require laboratory filtering must be noted on
the chain-of-custody forms in the comments section. The laboratory will note which
samples require filtering on the individual bottle labels.

If a monitoring well is pumped dry prior to reaching the desired purge volume, it will be
allowed to recover prior to sampling, using the minimum time between purging and
sampling that would allow collection of sufficient sample volume. Samples will be
pumped directly into the appropriate containers, as provided by the laboratory. A Field
Data Sampling Sheet (provided in Attachment A) will be filled out for each sample. New
tubing will be used at each location.

2.4.1 Water Analyses

Water samples will be submitted to the analytical laboratory for one or more of the
following analyses:

e Volatile Organic Compounds (VOCs) — EPA Method 8260
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o Diesel and Oil-Range Hydrocarbons — Washington State Method NWTPH-Dx

o Gasoline-Range Hydrocarbons — Washington State Method NWTPH-Gx

e BTEX - EPA Method 8021

« Total and Dissolved Arsenic, Cadmium, Chromium, and Lead — EPA Method
6010/7470A

2.5 GROUND WATER FLOW SYSTEM PROPERTIES

This investigation task includes installing ground water monitoring wells, collecting and
physical property testing of soil samples, time series ground water level measurements,
aquifer testing, and hydrogeologic analysis of the data acquired.

2.5.1 Time Series Ground Water Level Measurements

Water level measurements will be collected quarterly during the RI. Water levels will be
measured using a graduated electric water level meter equipped with a stainless steel
probe. Water levels will be measured to the nearest 0.01 foot. To alleviate potential
errors, previous water level data should be used for comparison during field activities.
Water levels will be measured by slowly lowering the decontaminated probe into the
monitoring well until the indicator (light, sound, and/or meter) shows water contact. At
this time, the precise measurement will be determined by repeatedly raising and lowering
the tape or cable to converge on the exact measurement. The tape and probe will be
decontaminated between wells using distilled water. 1f non-aqueous phase liquid
(NAPL) is suspected, NAPL thickness will be measured using a NAPL interface probe,
low resistance clear bailer, or other means specific to the type of NAPL and well
conditions.

2.5.2 Aquifer Testing

Slug tests will be conducted at selected wells. Slug tests are a single-well test used to
determine approximate hydraulic conductivity values for formation materials immediately
surrounding a well, and include rate-of-fall (falling head) and rate-of-rise (rising head)
tests. Falling head tests entail placing a solid "slug™, made of PVC, "instantaneously™
below the water table and measuring the well response over time. After the well recovers
to static conditions, "instantaneously" removing the slug from the water provides the
rising head test. Water levels will be measured with transducers and back-up manual
measurements. Tests where the water level crosses a change in effective well diameter
(e.g., across the bentonite seal) are not valid and will not be used. Analysis of results will
be described in the RI report. Slug tests will be conducted using the following steps:

1. Insert the transducer probe in the well approximately 0.5 feet off the bottom
of the well. Secure the probe cable and turn on the data logger. Calibrate the
data logger reading to an equivalent static-water level depth equal to that
measured manually. Program the frequency of measurements and the density
of the fluid into the data logger.
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2.

Start the logging program and take a final depth-to-water measurement just
prior to starting the test. Note the measurement and clock time in the field
notes. Start the test by smoothly removing or inserting the slug to avoid
excessive water level oscillations and disturbing the transducer. A new
section of cord will be used to lower the slug at each well. Make note of the
start time in the field notes.

Measure water levels with a water level meter periodically and record time
and value of measurement on the field notes. Monitor transducer readings to
see if the initial water level or data logger reading is being approached and to
correlate with manual measurements. Stop the test when at least 90 percent of
the initial water displacement has recovered if several hours have elapsed
since starting the test.

Decontaminate slug between wells by washing with a detergent solution
followed by a tap water and distilled water rinse.

2.6 QUALITY ASSURANCE/QUALITY CONTROL

Samples will be collected and analyzed with sufficient quality assurance/quality control
(QA/QC) to ensure representative and reliable results. The overall QA objective for the RI
is to ensure that all laboratory and field data on which decisions are based are technically
sound, statistically valid, and properly documented. There are two parts to the QA/QC
program for this project: field and laboratory.

Field QA/QC includes proper documentation of field activities and sampling/handling
procedures. Field QA/QC samples will consist of the following:

2.6.1 Soil Sampling QA/QC

One equipment blank (a.k.a., rinsate blank) will be collected at a minimum
frequency of 5 percent of soil samples collected — not needed if using disposable
sample liners. Contaminant-free water is poured over sampling equipment and
then collected for analysis. The presence of measurable concentrations of
contaminants in an equipment blank indicates the potential for cross
contamination between sampling locations when sample collection equipment is
used to collect samples at more than one location. Because equipment blanks are
a measure of cross contamination, they may be helpful in assessing the accuracy
and representativeness of field measurements. The detection of measurable
concentrations of contaminants in an equipment blank is indicative of the
potential for the reported concentrations to be higher than the actual
concentrations in the samples (false positives).

One matrix spike/matrix spike duplicate (MS/MSD) will be collected at a minimum
frequency of 5 percent of soil samples collected. MS/MSD samples will be selected
by the field personnel, and three times the normal sample volume will be collected
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to accommodate the extra sample required for the lab to perform the MS/MSD
analysis. It is critical that the sample submitted to the laboratory for MS
evaluation is representative of the potentially contaminated matrix. The sample
selected for MS/MSD evaluation should not contain significant concentrations of
the contaminants as compared with the matrix spike concentrations as this may
prevent accurate measurements of the spiked compound’s recovery.

One trip blank will be included in each cooler having samples for analysis of
WTPH-GX/BTEX and/or VOCs. For solid samples, trip blanks consist of a vial
containing methanol. Trip blanks accompany the empty sample containers from
the laboratory to the field and return with the collected samples from the field to
the laboratory.

2.6.2 Ground Water Sampling QA/QC

One field duplicate will be collected at a minimum frequency of 5 percent of water
samples collected. Field duplicates are used to confirm analytical results from a
given sample point. Duplicate samples are collected in the field using a matching
set of laboratory-supplied bottles and sampling protocols from the selected well.
Each duplicate should be sampled by alternating between the regular and the
duplicate sample bottles, proceeding in the designated sampling order (VOCs
first). The location where the duplicate is collected must be identified on the field
sampling data sheet. All duplicates shall be blind-labeled (i.e., the well
designation is not listed on the sample bottle or chain-of-custody form). Once a
duplicate is collected, it is handled and shipped in the same manner as the rest of
the samples. Duplicate results will be reported in the laboratory results as
separate samples, using the designation DUP-(#).

One trip blank will be included in each cooler having samples for analysis of
WTPH-Gx/BTEX and/or VOCs. Trip blanks are used to detect contamination that
may be introduced in bottle preparation, in transit to or from the sampling site, or
in the field. Trip blanks are samples of volatile-organic-free, laboratory-quality
water (Type Il reagent grade) that are prepared at the laboratory. They remain
with the sample bottles while in transit to the site, during sampling, and during the
return trip to the laboratory. Trip blank sample bottles are not opened at any time
during this process. Trip blanks are to be reported in the laboratory results as
separate samples, using the designation TB-(#). Each sample cooler that includes
bottles for VOC analysis must include a trip blank, whether it was requested or
not.

One equipment blank (a.k.a., rinsate blank) will be collected at a minimum
frequency of 5 percent of water samples collected — not needed if using
disposable peristaltic tubing. Equipment blanks are used to detect residue from
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decontaminated equipment. Equipment blanks are to be reported in the laboratory
results as separate samples, using the designation EB-(#).

2.6.3 Laboratory QA/QC

Laboratory QA/QC analyses provide information about accuracy, precision, and detection
limits. Method-specific QA/QC samples may include the following, depending on the
analysis:

e Method blanks

e Duplicates

e Instrument calibration verification standards
e Laboratory control samples

e Surrogate spiked samples

e Performance evaluation QC check samples

2.6.4 Data Evaluation

Data evaluation will include checking holding times, method blank results, surrogate
recovery results, field and laboratory duplicate results, completeness, detection limits,
laboratory control sample results, and chain-of-custody forms.

2.7 FIELD DOCUMENTATION AND CHAIN-OF-CUSTODY

The following sections describe the recording system for documenting all site field
activities, and the sample chain-of-custody program.

2.7.1 Field Log Book

An accurate chronological recording of all field activities is vital to the documentation of
any environmental investigation. To accomplish this, field team members will maintain
field log books providing a daily record of significant events, observations, deviations from
the sampling plan and measurements collected during the field activities.

2.7.2 Sample Identification

Following sample collection, field personnel will affix labels to each sample container.
Samplers will use waterproof ink (not marking pens containing volatile organics), plastic
bags, or clear tape to ensure labels remain legible even when wet. Samplers will record the

following information on the labels:

e Project name and number
e Sample identification number
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e Date and time of collection
e Required test methods
e Name of sample collector

2.7.3 Chain-Of-Custody Record

The purpose of the chain-of-custody record is to allow the tracking of possession and
handling of individual samples from the time of field collection through laboratory analysis.
Once a sample is collected, it becomes part of the chain-of-custody process. A sample is
"in custody" when (1) it is in someone's possession, (2) it is within visual proximity of that
person, (3) it is in that person's possession, but locked up and sealed (e.g., during transport),
or (4) it is in a designated secure sample storage area. Sampling staff will complete a
chain-of-custody record (Attachment A) which will accompany each batch of samples. The
record will contain the following information:

e Project name and number

e Names of sampling team members
e Requested testing program

e Required turnaround time

e Sample number

e Date and time collected

e Sample type

e Number of containers

e Tare weight of VOA vials

e Special Instructions

e Signatures of persons involved in the chain of possession

When sample custody is transferred to another individual, the samples must be relinquished
by the present custodian and received by the new custodian. This will be recorded at the
bottom of the chain-of-custody report where the persons involved will sign, date and note
the time of transfer.

Sampling team members will keep sample coolers in locked vehicles while not in active use
or visual range. If couriers are used to transport samples, chain-of-custody seals will be
affixed to coolers.

2.7.4 Photographic Records

The field team leader will determine situations requiring photographic documentation.
The field logbook will include the following information for each site photograph:

e Date, time, location photograph was taken
e Description of photograph taken
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e Sequential number of the photograph
e Direction of photographic view

2.8 PRELIMINARY ARARS AND DETECTION LIMITS

The sampling, testing, and analytical methods specified in this SAP have been selected to
provide accurate and precise data at reporting limits low enough to allow evaluation of the
data with respect to applicable state and federal laws, legally applicable requirements, and
requirements that are relevant and appropriate. These requirements are collectively referred
to as ARARs which is an acronym for Applicable or Relevant and Appropriate
Requirements.

According to MTCA (WAC-340-710), legally applicable requirements are cleanup
standards, standards of control, and other environmental protection requirements, criteria,
or limitations adopted under state or federal law that specifically address a hazardous
substance, cleanup action, location or other circumstances at the site.

Relevant and appropriate requirements are those cleanup standards, standards of control,
and other environmental requirements, criteria, or limitations established under state or
federal law that, while not legally applicable to the hazardous substance, cleanup 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.

Potential ARARs for the Bothell Landing Site include three types:

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

Chemical-specific ARARSs are typically health- or risk-based values that when applied to
site-specific conditions represent cleanup standards. Location-specific 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 ARARs are usually technology-based or
activity-based requirements or limitations on actions or conditions taken with respect to
specific hazardous substances. The action-specific requirements do not determine the
selected remedial alternative, but indicate how or to what level a selected alternative must
perform (Parametrix, 2009).

Table 1 summarizes potential ARARs identified for the Bothell Landing RI with respect to
laboratory detection, reporting, and practical quantitation limits. These ARARs were
chosen based on a knowledge of Site contaminants, potential exposure pathways, and
potentially applicable state and federal laws and rules. Other ARARs will be addressed in
the RI/FS report.
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3.0 QUALITY ASSURANCE PROJECT PLAN

The purpose of this Quality Assurance Project Plan (QAPP) is to ensure that all necessary
steps are taken to acquire data of the type and quality needed. Quality is the degree to
which a set of inherent characteristics fulfills project requirements. Quality assurance
(QA) is the process of auditing the project’s quality requirements and the results from
quality control measurements to ensure appropriate quality standards are used. Quality
control (QC) is the process of monitoring and recording results of executing the project
quality activities to assess performance and to recommend necessary changes (PMI,
2008).

The principal ingredients that make up suitable data quality or “good data™ are (Flory,
2000):

1. Clearly stated measurement purposes: Must include the chemical compounds
to be analyzed; the sample matrices to be submitted; the intended use of the data,
and the associated detection limits, accuracy, and precision required.

2. Data management: Refers to sample tracking (chain-of-custody) and associated
activities that guarantee the laboratory results are associated with the correct
sample.

3. Sampling: Includes a technically valid sampling plan that is correctly
implemented to properly collect, identify, preserve, store and prepare samples for
analysis.

4. Analytical method: Must have sufficient selectivity, detection limits, accuracy
and precision to be technically valid.

5. Quality control samples: Must include sufficient quality control samples to
support the necessary statements of accuracy, precision, and detection limits.
These include blanks (field, trip, laboratory, and reagent), duplicate
measurements, matrix spikes, laboratory control samples, and performance
evaluation samples.

6. Quality control limits: Includes clearly stated acceptable limits for quality
control samples such as allowable blank contamination; precision of duplicate
samples; and accuracy of matrix spikes, performance evaluation samples and
laboratory control samples. Calibration frequency and linearity may also be
included.

7. Documentation: Must be comprehensive enough to allow a third party evaluator
to independently verify the suitability of the sample data.
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To accomplish these purposes this QAPP for the Bothell Landing RI contains the
following elements:

e Field QA/QC

e Chain-of-custody procedures

e Decontamination procedures

e Laboratory analysis and QA/QC methods

e Sample custody procedures including holding times, containers, and preservation

3.1 FIELD QA/QC METHODS

Field QA/QC methods will include the collection of equipment blanks, MS/MSD
samples, and trip blanks for soil samples. For ground water samples these methods
include the collection of field duplicates, equipment blanks, and trip blanks. A detailed
description of these QA/QC methods is provided in Sections 2.5.1 and 2.5.2.

Field QC will include proper documentation of field activities in a field log book and daily
field reports that provide a daily record of significant events, observations, deviations
from the sampling plan, and measurements collected during the field activities. Field
personnel will follow standard QC procedures to collect and transport samples including
collection of duplicate samples, decontamination of reusable sampling equipment
between samples, labeling samples, and following chain-of-custody procedures to
transport samples to the laboratory. Field personnel will photographically document
significant events and observations during RI activities.

3.2 CHAIN-OF-CUSTODY PROCEDURES
Chain-of-custody procedures allow the tracking of possession and handling of individual
samples from the time of field collection through laboratory analysis. Detailed chain-of-
custody handling procedures are described in Section 2.6.3.
3.3 DECONTAMINATION PROCEDURES
In order to mitigate the potential for cross-contamination, all sample-contacting, and
downhole equipment used in the collection and sampling processes will be
decontaminated before sample collection.
The following steps will constitute the decontamination procedure:

1. Wash items in a solution of strong anionic detergent (e.g., Alconox® or Liqui-

nox®) and tap water

2. Rinse with tap water
3. Rinse with deionized water
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4. Airdry in a clean environment

Decontaminated equipment will be stored and transported in clean containers or
wrapping.

3.4 LABORATORY QA/QC METHODS

3.4.1 Chemical Analyses QA/QC

OnSite Environmental Inc. of Redmond, Washington will perform all sample analyses.
OnSite Environmental is accredited by the Washington Department of Ecology
(Accreditation #C591-10) for all analyses to be performed for the RI.

Specific laboratory QC will consist of the following:

Sample Batching. A batch consists of up to twenty samples in addition to any
quality control samples that were required. The samples will be extracted,
digested, and prepared for analysis within a twelve-hour window. If more than
twenty samples were to be extracted, a second batch of quality control samples
will be generated.

Method Blanks. Method blanks will be used to ensure that the extraction and
analysis procedures do not contribute contamination to the analysis. Method
blanks will be prepared and analyzed in the laboratory to document the response
of the measurement system to a sample containing effectively none of the analyte
of interest. A positive blank response can be due to a variety of factors related to
the procedure, equipment, or reagents. Unusually high blank responses indicate
laboratory contamination. The method blank response becomes very important
when the analyte concentration is near the detection limit.

Spike Blanks. A spike blank is a laboratory QC sample prepared by adding a
known amount of the target analyte(s) to a laboratory blank sample. This is a
measure of the accuracy of the test procedure. If an analyte for any spike blank is
outside of quality control criteria, then that particular analyte will be evaluated
and actions taken to bring the analysis into control.

Duplicate Samples. Duplicate lab samples will used to ensure that sample results
can be reproduced in a precise manner.

Surrogates. Surrogate compounds are compounds similar to the analytes of
interest that are added to the sample at a known concentration in order to track the
accuracy of the sample extraction and analysis. Some methods for organics
analyses specify that all samples, including QC samples, be spiked with surrogate
compounds at the start of the procedure. Because surrogate compounds are not
expected to be present in the samples, they give analytical responses that can be
distinguished from those of the analytes of interest. Surrogate percent recoveries
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(defined below) provide an estimate of accuracy for the entire analytical
procedure. The standard deviations of surrogate results provided an estimate of
analytical precision, while the mean percent recoveries indicated whether or not
the sample results were biased.

e Spiked Blank Duplicates. These are a second laboratory spiked blank laboratory
QC sample. The difference in the laboratory’s recovery of the spiked blank and
spiked blank duplicate is a measure of analytical precision, and is reported as
relative percent difference (RPD):

Percent Recovery (%R) = 100*(X/Cy)

Where X is the observed concentration of the analyte, and C; is the true
concentration of the analyte. The acceptable range for accuracy is determined by
the method or by control charting of actual laboratory samples. A control chart is
a graphical representation of the precision of QC results showing whether the
measurement system is in statistical control. The laboratory analyst is responsible
for verifying that the surrogate, spike blank and MS/MSD percent recoveries meet
the quality control limits.

e Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples. Matrix spike
samples are laboratory QC samples prepared by adding a known amount of the
target analyte(s) to an actual sample, and used to ensure the analytes of interest
can be accurately recovered from the sample matrix. The matrix spike duplicate is
also used to ensure the analytes could be repeatedly recovered in an accurate and
precise manner.

3.4.2 Physical Testing QA/QC

The physical testing of soil parameters described in Section 2.3 will be performed by
HWA GeoSciences’ materials testing laboratory. The policy of HWA is to maintain
the quality level of its engineering testing laboratory in general compliance with
industry standard QA/QC methods and practices, including those prescribed by:

e International Code Council (ICC)

e International Building Code (IBC)

e American Society for Testing and Materials (ASTM)

e American Concrete Institute (ACI)

e American Association of State Highway and Transportation Officials
(AASHTO)

e Washington State Department of Transportation (WSDOT)

QA/QC methods vary by test, and are typically specified in the test method (e.g.,

ASTM). In addition, HWA’s materials testing laboratory is accredited by and
continually complies with requirements of the American Association for Laboratory
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Accreditation (A2LA) and the American Association of State Highway and
Transportation Officials (AASHTO), which include QA/QC audits, proficiency
testing, calibrations, training, etc. HWA’s materials testing laboratory meets the
criteria defined in the following standards:

e [SO 17025 - General Requirements for the Competence of Testing
Laboratories

e ASTM D 1077 — Practice for Laboratories Testing Concrete & Concrete
Aggregates

e ASTM D 3666 — Minimum Requirements for Agencies Testing Paving
Materials

e ASTM D 3740 — Minimum Requirements for Agencies Testing Soil and Rock

e ASTM E 329 - Specifications for Agencies Testing Materials Used in
Construction

3.5 SAMPLE CUSTODY PROCEDURES

Sample custody procedures for soil and water samples are described in Section 2.6.3
above.
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4.0 HEALTH AND SAFETY

Personnel conducting this field program are required to follow the health and safety
protocol presented in the site specific Health and Safety Plan (HASP). Subcontractors
and other authorized visitors to the site are responsible for their own health and safety.
The Health and Safety Plan will be made available to subcontractors and other site
visitors who request it. Health and Safety precautions will be communicated to
subcontractors by project personnel in site safety briefings at the beginning of each field
day. To acknowledge review and comprehension of this plan, all field personnel must
sign the appropriate section included in the back of the document. The Health and Safety
Plan is included as a separate document in Appendix C of the Bothell Landing RI Work
Plan.
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Table 1
Potential ARARs & Laboratory Reporting Limits
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Compound oad 6alEl a5 0oBoSIaHoOD =2 - E s 3 33
1,2-DCA 5.0E-03 | 5.0E-03 NV 1.1E+01 | 1.6E+03 | 3.95E-04 1.0E-3 1.16E—4 | 2.0E-04
Arsenic 1.0E-02 | 1.0E-02 | 2.0E+01 | 6.7E-01 | 2.4E+01 | 1.22E+00 | 1.0E+01 | 6.11E-02 5.0E-3
Benzene 5.0E-03 | 5.0E-03 | 3.0E-02 | 1.8E+01 | 3.2E+02 | 2.20E-03 | 2.00E-02 | 6.28E-05 | 1.00E-03
Naphthalenes NV NV 5.0E+00 NV 1.6E+03 | 3.56E-04 | 6.7E-03 2.51E-5 1.0E-04
Tetrachloroethylene 5.0E-03 | 5.0E-03 | 5.0E-02 | 1.9E+00 | 8.0E+02 | 3.30E-04 | 1.00E-03 | 1.50E-04 | 2.00E-04
TPH, Diesel Range
Organics NV NV 2.0E+03 NV NV 5.74E+00 | 2.50E+01 | 5.09E-02 | 2.50E-01
TPH, Heavy Oils NV NV 2.0E+03 NV NV 1.13E+01 | 5.00E+01 | 9.87E-02 | 4.00E-01
TPH: Gasoline Range
Organics, Benzene
Present NV NV 3.0E+01 NV NV 9.15E-01 | 5.00E+00 | 1.55E-02 | 1.00E-01
TPH: Gasoline Range
Organics, No Benzene NV NV 1.0E+02 NV NV 9.15E-01 | 5.00E+00 | 1.55E-02 | 1.00E-01
Vinyl Chloride 2.0E-03 | 2.0E-03 NV 6.7E-01 | 2.4E+02 | 5.88E-04 | 1.00E-03 | 1.83E-04 | 2.00E-04
Trichloroethylene 5.0E-03 | 5.0E-03 | 3.0E-02 | 1.1E+01 | 2.4E+01 | 3.55E-04 | 1.00E-03 | 1.44E-04 | 2.00E-04

Note: MDL and RL values for TPH Gasoline are for PID instrument detector, NV — No established value
1,2-DCA = 1,2-Dichloroethane
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ATTACHMENT 1

CHAIN-OF-CUSTODY FORM AND
FIELD SAMPLING DATA SHEET
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HWA

HWA GEOSCIENCES INC.
19730 64 Avenue West, Suilg 200 Lynnwowd, WA 98036 ‘ .
Tel: 425-774-0106 / Fax: 425.774.2714 { E-Mail: hwa@@hongwast com FIELD SAMPLING DA T4 SHEET
Project Name: Well Number:
Project Number: ___ | . .. Sample Number:
Project Location: Weather:
Client/Contact: Date:
WELL MONITORING:
Well | Depthto | Measuring Measuring Water Level Gallons in Well ;

" g . ' . > - (2" case = Q.163 gal/fi)
Time | Depth | Water | Point (TOC?) | Point Elgvation Elevation (Pore Volume) (4" case = 0.653 gal/fy)
WELL PURGING:

Time | Method Gallons Pore Volumes pH Conductivity Temperature
WELL SAMPLING:
Sampling | Sample Coatainer | Container Container
Time Method |  Analysis Number Volume Type | Field Fillcred (Y/N) | Preservative | Iced (Y/N)

COMMENTS/NOTES: (Include equigtuent used: Bailers, Filters, Well Probe, pH/Conductivity Meter, etc.)

Total # of Bottles: Sampler; Signature:
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SITEHEALTH AND SAFETY PLAN

SUMMARY INFORMATION

SITE Bothell Landing Site
LOCATION Along and around SR527 from NE 185" St. to
SR 522
Site Telephone - None
NEAREST Care Plus Medical Ctr:
HOSPITAL 17511 68th Ave NE
Kenmore, WA 98028
425-486-8300
The route from the facility to the hospital is
depicted on Figure 1.
EMERGENCY Police Department...........cccooevevvvieiieeieenennnnn, 911
RESPONDERS Fire Department..........ccccoceevieevieeiiesiessee e, 911
AMDBUIANCE ... 911
EMERGENCY HWA Bothell Office .........cccco..... (425) 774-0106
CONTACTS HWA H&S Officer, Norm Nielsen (425) 774-0106
cellular. (206) 450 0552
HWA PM Arnie Sugar ........... (425) 774-0106
cellular................... (206) 794 3130
National Response Center .............. (800) 424-8802

In the event of an emergency, call for help as soon as possible.
Give the following information:

e  WHERE the emergency is - use cross street or landmarks

e PHONE NUMBER - you are calling from

e WHAT HAPPENED - type of injury

e HOW MANY - persons need help

e  WHAT - is being done for the victim(s)

e YOU HANG UP LAST - let the person you called hang up first
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SITEHEALTH AND SAFETY PLAN SUMMARY

LOCATION: Along and around SR527 from NE 185" St. to SR 522, Bothell,
WA and adjacent properties

PROPOSED DATES OF ACTIVITIES: 2011 - 2013

TYPE OF FACILITY: Active roadways, construction sites, commercial
properties, dry cleaning facility, etc.

LAND USE OF AREA SURROUNDING FACILITY: Commercial

POTENTIAL SITE CONTAMINANTS: Petroleum, volatile organic
compounds (VOCs), metals

POTENTIAL SITE HAZARDS:

1. Chemical - Exposure to site contaminants listed above

2. Physical — site traffic, drilling machinery, noise, overhead and
underground utilities, heat/cold stress, slips, trips and falls, fire,
explosion

ROUTES OF ENTRY : Airborne vapors and dust; skin contact with soil,
free product, or groundwater; and incidental ingestion of soil.

PROTECTIVE MEASURES: Engineering controls, safety glasses, safety
boots, hard hat, gloves, protective clothing, and respirators.

MONITORING EQUIPMENT: Photoionization detector

SITE ACTIVITIES: Subsurface investigation to assess the presence and/or extent
of affected soils and ground water resulting from historic releases at the site.

Bothell Landing Rl HASP 2 28 11.DOC 2 HWA GEOSCIENCES INC.
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1.0 INTRODUCTION

1.1 Purpose and Regulatory Compliance

This site-specific Health and Safety Plan (H&S Plan) addresses procedures to minimize
the risk of chemical exposures and physical accidents to on-site workers, as described

above. The H&S Plan covers each of the 11 required plan elements as specified in WAC

296-843-12005. To help the reader find this required information, Table 1 shows the
major sections where each of these elements are discussed. Additional supporting

information is presented throughout this plan, and the reader is advised to thoroughly
review the entire plan. When used together with the HWA GeoSciences Inc. (HWA)
Corporate H&S Plan, this site-specific plan meets applicable regulatory requirements.

Table 1 - Location of Required Health and Safety Plan Elements

Required Health and Safety Plan
Elements *

Location in this Health and Safety Plan (Section
number shown)

Required Elements

) Safety and hazard analysis

2.0 Hazard Evaluation and Control Measures
(see also 2.7 Hazard Analysis by Task)

(i) Organization chart

1.3  Chain of Command

(iii) Comprehensive work plan

1.4 Work Activities (and Site-Specific
Sampling and Analysis Plan, by
reference)

(iv) Site control plan

Introduction. Health and Safety Plan Summary
1.5  Site Location and Description

5.0  Exclusion Areas

9.0 Site Security and Control

(v) Personal protective equipment

3.0 Protective Equipment
4.0  Safety Equipment List

Additional Elements

Monitoring program

2.3 Air Monitoring and Action Levels

Site Control Measures

9.0 Site Security and Control

Decontamination

7.0 Decontamination

Spill containment

10.0 Spill Containment

Standard operating procedures
for sampling, managing and
handling drums and containers

Not Applicable, or Site-Specific Sampling and
Analysis Plan, by reference

Confined space entry

2.6  Confined Spaces

Training, briefing and
information

13.0 Training Requirements

Medical surveillance

12.0 Medical Surveillance

Emergency response plan

11.0 Emergency Response Plan

Lighting

Corp H&S Plan Sec. 8.7

Excavations

Corp H&S Plan Sec. 8.7

*Required H&S Plan elements are numbered according to their listing in WAC 296-843-12005

Bothell Landing RI HASP 2 28 11.DOC

HWA GEOSCIENCES INC.
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1.2 Distribution and Approval

This H&S Plan will be made available to all HWA personnel involved in field work on
this project. It will also be made available to subcontractors and other non-employees
who may need to work on the site. Subcontractors and non-employees will follow the
provisions in this plan as minimum recommendations. Specific work activities of a
subcontractor may require different or more stringent safety measures than contained in
this plan. For non-HWA employees, it must be made clear that this plan represents
minimum safety procedures and that they are responsible for their own health and safety
and regulatory compliance while present on site.

The plan has been approved by the HWA Health and Safety (H&S) Manager. By signing
the documentation form provided with this plan, project workers also certify their
approval and agreement to comply with the plan.

1.3 Chain of Command

The chain of command for Health and Safety in HWA projects involves the following
individuals: the Corporate H&S Manager, Project Manager, Project H&S Manager, and
the Field H&S Manager. In some cases, based on the complexity of the project and level
of staffing, the project and field related H&S positions may be combined. If the specified
Field H&S Manager is unable to be present on-site during work activities, the Project
H&S Officer will serve as the on-site safety officer or, alternatively, another Field H&S
Manager will be named.

Project Manager: Arnie Sugar. The Project Manager is charged with overall
responsibility for the successful outcome of the project. The Project Manager, in
consultation with Corporate H&S Manager, makes decisions regarding the
implementation of the Site H&S Plan. The Project Manager may delegate this authority
and responsibility to the Project and /or Field H&S Managers

Corporate H&S Officer: Norm Nielsen. The HWA Corporate H&S Officer has overall
responsibility for preparation and modification of this H&S Plan. In the event that health
and safety issues arise during site operations, he will attempt to resolve them in
discussion with the appropriate members of the project team.

Project H&S Officer: Vance Atkins. The Project H&S Manager has overall
responsibility for health and safety on this project. This individual ensures that everyone
working on this project understands this H&S Plan. He will maintain liaison with the
HWA Project Manager so that all relevant safety and health issues are communicated
effectively to project workers.

Field H&S Manager: Pete Pearson. The Field H&S Manager is responsible for

implementing this H&S Plan in the field. This individual also observes subcontractors to
verify that they are following these procedures, at a minimum. The Field H&S Manager

Bothell Landing Rl HASP 2 28 11.DOC 4 HWA GEOSCIENCES INC.
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will also assure that proper protective equipment is available and used in the correct
manner, decontamination activities are carried out properly, and that employees have
knowledge of the local emergency medical system should it be necessary.

1.4 Work Activities

Planned site work includes direct push drilling and sampling, hollow-stem auger soil
boring, soil sampling, and ground water sampling

1.5 Site Location and Description

Sites potentially under investigation may include areas along and around SR527 from
SR522 to NE 185™ street and adjoining properties and rights of way, in, Bothell,
Washington. This work is being performed under an Agreed Order between the City of
Bothell and the Washington Department of Ecology.

2.0 HAZARD EVALUATION AND CONTROL MEASURES
2.1 Toxicity of Chemicals of Concern

Based on previous site information and knowledge of the types of activities conducted at
this location, petroleum hydrocarbons, volatile organic compounds, halogenated volatile
organic compounds, and metals may be present in the soils or ground water at several of
the sampling locations.

Pertinent toxicological properties of these chemicals are discussed below. This
information generally covers potential toxic effects which may occur from relatively
significant acute and/or chronic exposures, and is not meant to indicate that such effects
will occur from the planned site activities. In general, chemicals which may be
encountered at this site are not expected to be present at concentrations which could
produce significant exposures. The types of planned work activities should also limit
potential exposures at this site. Furthermore, appropriate protective and monitoring
equipment will be used as discussed below to further minimize any exposures which
might occur.

As a point of reference, standards for occupational exposures to these chemicals are
included where available. Site exposures are generally expected to be of short duration
and well below the level of any of these exposure limits. These standards are presented
using the terminology defined by the Washington State General Occupational Health
Standards ( WAC 296-62, Part H) as follows:

PEL - Permissible exposure limit.

TLV — Threshold Limit Value for any 8-hour work shift or 40-hour work
week

Bothell Landing Rl HASP 2 28 11.DOC 5 HWA GEOSCIENCES INC.
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TWA - Time-weighted average exposure limit for any 8-hour work shift
or 40-hour work week.

STEL - Short term exposure limit expressed as a 15-minute time-weighted
average and not to be exceeded at any time during a work day.

C - Ceiling exposure limit not to be exceeded at any time during a work
day.

IDLH - The concentration at which a compound is considered immediately
dangerous to life and health.

Total Petroleum Hydrocarbons. Total petroleum hydrocarbons (TPH) refers to a broad
range of chemicals including those compounds reported under EPA method 418.1. TPH
can include different hydrocarbon mixtures, such as gasoline, kerosene, diesel, fuel oil,
motor oil, hydraulic oil, and asphalt. These materials may be toxic by ingestion,
inhalation, and skin absorption. Typical symptoms include dizziness, central nervous
system depression, and coma. TPH can have a defatting effect on the skin, and long-term
exposure can result in liver and kidney damage. No PEL has been established for TPH.
For comparison, the PEL-TWA for gasoline is 300 ppm, with 500 ppm as a 15-minute
STEL.

Gasoline. Gasoline is a mixture of more than 100 alkane and aromatic hydrocarbon
constituents with trace levels of additives. A typical gasoline is primarily 4 to 12-carbon
hydrocarbons, with significant levels of aromatics including benzene, ethyl benzene,
toluene, and xylene. Prolonged exposure to gasoline causes irritation of the skin, eyes,
and mucous membranes, and can produce defatting and dermatitis. Inhalation of gasoline
vapor can cause central nervous system depression, confusion, unconsciousness, coma,
and death. Liver and kidney damage can also occur. The current PEL-TWA for gasoline
is 300 ppm, with a 15-minute STEL of 500 ppm. The toxicity of gasoline can also be
significantly affected by the amount of benzene, which typically ranges up to 3.5 percent
in motor fuel. Benzene is recognized as a human carcinogen, and the current PEL-TWA
is 1 ppm with an STEL of 5 ppm and a REL (recommended exposure limit) of 0.3 ppm.

Other potentially significant toxic materials present in association with gasoline may
include the organic lead compounds tetraethyl (TEL) and tetramethyl lead (TML). These
chemicals are colorless liquids which have been used principally as anti-knock
compounds in gasoline. When used as such, they are generally mixed with soluble dyes
for identification purposes. In the environment, TEL is reported to decompose under
sunlight to form crystals of mono-, ki-, and triethyl lead compounds, which have a
characteristic garlic-like odor.

TEL and TML can be toxic via inhalation, ingestion, percutaneous absorption, and skin
and eye contact. Major target organs include the kidneys and the nervous,

Bothell Landing Rl HASP 2 28 11.DOC 6 HWA GEOSCIENCES INC.



February 28, 2011
Project 2007-098-929

gastrointestinal, and cardiovascular systems. TEL is irritating to the eyes, and its
decomposition products may be inhaled as dust, leading to irritation of upper respiratory
tract and convulsive sneezing. The dust may also cause itching, burning, and redness of
eyes and mucous membranes.

TEL and TML are also readily absorbed into the nervous system and are considerably
more neurotoxic than inorganic lead. Minor intoxication by TEL or TML can result in
nervous excitation, insomnia, and gastrointestinal symptoms. The most notable symptom
of TEL poisoning and repeated exposure is encephalopathy (disease of the brain),
characterized by symptoms of anxiety, delirium with hallucinations, delusions,
convulsions, and acute psychosis. In contrast to inorganic lead intoxication, peripheral
nerve damage is not observed. The current PEL-TWA for both TEL and TML is 0.075
mg/m3 as lead.

Benzene. Benzene exposure can occur by inhalation, percutaneous absorption, ingestion,
and skin and eye contact. Like other aliphatic and aromatic hydrocarbons, acute
overexposure to benzene can cause central nervous system depression. Headache,
dizziness, nausea, convulsion, coma, and death can result from elevated exposures. In
some cases, acute exposure has resulted in death due to ventricular fibrillation. The odor
threshold for benzene is variable, therefore there are no reliable warning properties. The
principal chronic hazard associated with benzene exposures is its ability to cause changes
in blood cells, including anemia and cell abnormalities. Benzene has been demonstrated
to cause leukemia in epidemiological studies, and it is recognized as a human carcinogen
by NIOSH and other agencies. The US EPA currently classifies benzene as a Group A,
or confirmed, human carcinogen. The current PEL-TWA for benzene is 1 ppm with an
STEL of 5 ppm (OSHA) and 0.1 ppm with an STEL of 1 ppm (NIOSH). Many
petroleum companies maintain at least a recommended exposure limit of 0.3 ppm.
Supplied air respiratory protection is required for potential benzene exposure.

Ethylbenzene. Ethylbenzene exposure can occur by inhalation, ingestion, and skin and
eye contact. Like other aliphatic or aromatic hydrocarbons, acute overexposure to
ethylbenzene can cause central nervous system depression. Headache, dizziness, nausea,
convulsions, coma, and death can result from elevated exposures. Ethylbenzene can also
cause skin drying and defatting, and eye and mucous membrane irritation can result from
overexposure. The current PEL-TWA for ethylbenzene is 100 ppm with an STEL of 125

ppm.

Toluene. Toluene exposure can occur by inhalation, percutaneous absorption, ingestion,
and skin and eye contact. Toluene can cause eye, respiratory, and skin irritation. Drying
and defatting on the skin can occur with prolonged skin contact. The chief symptom of
acute exposure to toluene vapor is depression of the central nervous system function.
Symptoms include headache, dizziness, drowsiness, lack of coordination, and coma. The
current PEL-TWA for toluene is 100 ppm with an STEL of 150 ppm.
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Xylene. The major route of xylene toxicity is via inhalation of vapor, with percutaneous
absorption and ingestion of liquid playing lesser roles. Xylene can cause irritation of the
eyes, nose, and throat. Repeated skin contact may cause drying and defatting, and
dermatitis. Acute exposure to vapors via inhalation may cause central nervous system
depression, and liver and kidney damage. The current PEL-TWA for xylene is 100 ppm
with an STEL of 150 ppm.

Polynuclear Aromatic Hydrocarbons. Polynuclear Aromatic Hydrocarbon (PAH)
exposure can occur via inhalation of vapors, ingestion, and skin or eye contact. Skin
contact can result in reddening or corrosion. Ingestion can cause nausea, vomiting, blood
pressure fall, abdominal pain, convulsions, and coma. Damage to the central nervous
system can also occur. The US Department of Health and Human Services (1989) has
classified 15 PAH compounds as having sufficient evidence for carcinogenicity, while
the US EPA (1990) has classified at least 5 of the identified PAHs as human carcinogens.
There are no currently assigned PEL-TWAs for PAHSs, but the closely related material
coal tar is listed as coal tar pitch volatiles with a PEL-TWA of 0.2 mg/m®.

Vinyl Chloride. Vinyl chloride is a colorless gas with a sweet odor. Vapors are heavier
than air, and are flammable. If inhaled, it can cause irritation to the eyes, nose and throat.
Inhalation can cause dizziness, difficult breathing, and in sufficient concentrations,
asphyxiation by displacement of oxygen. Vinyl chloride is considered a NIOSH
occupational carcinogen, and has a PEL-TWA of the lowest reliably detectable
concentration. OSHA’s PEL is 1 ppm, with a 15 minute ceiling of 5 ppm. Supplied air
respiratory protection is required for potential vinyl chloride exposure.

Tetrachloroethene. Tetrachloroethene, also known as perchloroethylene, or PCE, is a
commonly used solvent in dry cleaning and degreaser, and is a common environmental
contaminant. PCE is a colorless liquid with a somewhat sweet odor. PCE vapor can be
irritating to the eyes, nose and throat. Inhalation can cause nausea, sleepiness, dizziness,
confusion, and loss of consciousness. PCE is a is a potential human carcinogen, with a
PEL-TWA of 100 ppm (OSHA) and a STEL of 200 ppm.

Trichloroethylene. Trichloroethylene, also known as trichloroethene, or TCE, is a
commonly used solvent and degreaser, and is one of the most common environmental
contaminants. TCE vapor can be irritating to the eyes, nose and throat. Inhalation can
cause nausea, difficult breathing, and loss of consciousness. TCE is a potential human
carcinogen, with a PEL-TWA of 25 ppm (NIOSH), 50 ppm (OSHA) and a STEL of 200

ppm.

1,2-Dichloroethane. 1,2-Dichloroethane, also known as ethylene dichloride, EDC, or
1,2-DCA is used in the manufacturing of vinyl chloride, PCE, and TCE. It is also used as
a solvent and as a gasoline additive. 1,2-DCA is a colorless liquid with a somewhat
sweet odor. 1,2-DCA vapor can be irritating to the eyes, nose and throat. Inhalation can
cause bronchitis, central nervous system depression, dizziness, vomiting, partial
paralysis, and liver and kidney damage. 1,2-DCA is a is a potential human carcinogen,
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with a PEL-TWA of 1 ppm (4 mg/m®) (NIOSH), 50 ppm (OSHA) and a STEL of 2 ppm
(8 mg/m®) (NIOSH).

Arsenic. Arsenic is toxic by inhalation and ingestion of dusts and fumes or by inhalation
of arsine gas. Trivalent arsenic compounds are the most toxic to humans, with significant
corrosive effects on the skin, eyes, and mucous membranes. Dermatitis also frequently
occurs, and skin sensitization and contact dermatitis may result from arsenic trioxide or
pentoxide. Trivalent arsenic interacts with a number of sulfhydryl proteins and enzymes,
altering their normal biological function. Ingestion of arsenic can result in fever,
anorexia, cardiac abnormalities, and neurological damage. Liver injury can accompany
chronic exposure. Skin and inhalation exposure to arsenic has been associated with
cancer in humans, particularly among workers in the arsenic-pesticide industry or copper
smelters. Arsine is a highly toxic gaseous form of arsenic, causing nausea, vomiting, and
hemolysis. The current PEL-TWA for organic and inorganic forms of arsenic is 0.2
mg/ms3. The PEL-TWA for inorganic arsenic under WAC 296-62-07346 is 10 pg/me.
Arsenic is also regulated as a carcinogen under WAC 296-62-07347.

Cadmium. Cadmium is toxic via inhalation or ingestion of fumes or dust. Fumes are
contacted normally during exposure to heated metals (plating operations, welding , etc.).
Acute effects resulting from such exposure include respiratory distress irritation which
may culminate in chronic emphysema. Chronic exposures to fumes or dust may result in
emphysema and kidney damage. These effects may be worsened by smoking. Cadmium
is considered to be a probable human carcinogen. The current PEL-TWA for cadmium is
0.05 mg/ms as cadmium dust as salts.

Chromium. Chromium metal and insoluble chromium salts can affect the body if
inhaled or swallowed. Ferrochrome alloys have been associated with lung disease in
humans. Certain forms of chromium (V1) compounds have been found to cause
increased respiratory cancer among workers. Unless it can be demonstrated that no
chromium (V1) compounds are present, it should be treated as a carcinogen. The PEL-
TWA for chromium (I11) compounds is 0.5 mg/ms, and for chromic acids and chromates
(chromium V1) the PEL is 0.1 mg/ms.

Inorganic Lead. Inorganic lead and its compounds (excluding lead arsenate) can cause a
disease known as lead poisoning. This disease is hard to diagnose, but may include
symptoms of decreased physical fitness, fatigue, sleep disturbances, headaches, aching
bones and muscles, digestive symptoms, abdominal pains, and decreased appetite. These
symptoms are reversible and complete recovery is possible. Severe exposure could lead
to anemia, pallor, a "lead-line™” on the gums, and decreased hand-grip strength. Nerve
damage may occur, with symptoms such as "wrist-drop”. These symptoms may be
irreversible. The PEL-TWA for lead is 0.05 mg/ms.
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2.2 Potential Exposure Routes

Inhalation. Exposure via this route could occur if volatile chemicals become airborne
during site activities, especially upon exposure to open air, warm temperatures, and
sunlight. Air monitoring and control measures specified in this plan will minimize the
possibility for inhalation of site contaminants.

Skin Contact. Exposure via this route could occur if contaminated soil, water or product
contacts the skin or clothing. Dusts generated during soil movement may also settle on
exposed skin and clothing of site workers. Protective clothing and decontamination
activities specified in this plan will minimize the potential for skin contact with the
contaminants.

Ingestion. Exposure via this route could occur if individuals eat, drink, use tobacco
products, or perform other hand-to-mouth contact in the contaminated (exclusion) zones.
Decontamination procedures established in this plan will minimize the inadvertent
ingestion of contaminants.

2.3 Air Monitoring and Action Levels

Air monitoring will be conducted to determine possible hazardous conditions and to
confirm the adequacy of personal protection equipment. The results of the air monitoring
will be used as the basis for specifying engineering controls, personnel protective
equipment (PPE) and determining the need to upgrade protective measures. If possible,
engineering controls should be implemented to meet air monitoring action levels before
upgrading protective measures. Engineering controls include applying water for dust
control, forced air ventilation (brush fans), and moving work activities upwind of
contaminant sources.

All air monitoring equipment will be calibrated prior to use as specified by the instrument
manuals and results will be documented in the instrument log. All equipment will be
maintained as specified by the manufacturer or more frequently as required by use
conditions, and repair records will be maintained with the instrument log.

PID Monitoring. Air monitoring will be conducted with a photoionization detector
(PID) to measure organic vapor concentrations during site work activities. PID readings
will be taken at the beginning of each day, at each new test pit or boring location, and
whenever field personnel report or detect petroleum or other odors. If PID measurements
are 5 ppm above ambient background levels in the worker's breathing zones for five
consecutive minutes, then site workers exposed to these levels will use air purifying
respirators with organic vapor cartridges. At this point, air monitoring downwind from
the work site will also be initiated. If the downwind monitoring indicates potential for
off-site exposure, work will cease pending re-evaluation of the task. If PID
measurements exceed 100 ppm in the breathing zone, site work will cease pending re-
evaluation of the situation by the H&S Manager.
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Detector Tube Monitoring. Although volatile organic compounds are not anticipated
at the site, specific detector tube monitoring for petroleum hydrocarbons will be
performed if PID readings exceed the 5 ppm action level described above using a
Sensidyne air pump and benzene detector tube model number 121L (or equivalent). This
tube is capable of detecting benzene at levels below the PEL of 1 ppm and is also
reported to be relatively specific and free from interference by other petroleum
hydrocarbons. If benzene measurements exceed 1 ppm in the breathing zone, site work
will cease pending re-evaluation of the situation by the H&S Manager.

Table 2 summarizes site action levels and response measures.

TABLE 2 - ACTION LEVELS (use engineering controls first)

PID* PID* LEL OXYGEN  ACTION
(B2) (SB) (BZ) (BZ2)
<5 ppm <10% 195-235% LevelD
5-50 ppm <10% Upgrade to level C or modified level D**
Begin downwind air monitoring
>50 ppm >5 ppm >10% <19.5% Cease Operations ***
>23.5%

*  Concentrations above ambient background concentrations
**  See Section 3.2 for conditions for respiratory protection
*** |f any of the listed conditions are met

BZ - Breathing zone

SB - Site boundary

2.4 Fire and Explosion Hazard

Potentially explosive conditions may be encountered where petroleum hydrocarbons or
other flammable gases or vapors have accumulated. Care will be exercised at all times
during field activities where flammables are known or suspected to be present.

If flammable chemical products are encountered as a separate phase or as vapors,
constant attention to readings obtained from the CGM will be necessary to avoid
exceeding the lower explosive limit. Observe basic precautions such as no smoking or
creation of sparks or open flames.

2.5 Heat and Cold Stress

Heat Stress. Use of impermeable clothing reduces the cooling ability of the body due to
evaporation reduction. This may lead to heat stress. If such conditions occur during site
activities, employees will maintain appropriate work-rest cycles and drink water or
electrolyte-rich fluids (Gatorade or equivalent) to minimize heat stress effects. Water
will be available either in capped bottles or dispensed into clean disposable cups.
Refilling of open containers will not be permitted. Also, when ambient temperatures
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exceed 700 F, employees will conduct monitoring of pulse rates. Personnel will plan for
the weather and arrange to take breaks in the shade as much as possible.

Each employee will check his or her own pulse rate at the beginning of each break
period. Take the pulse at the wrist for 6 seconds, and multiply by 10. If the pulse rate
exceeds 110 beats per minute, then reduce the length of the next work period by one-
third.

Example: After a one-hour work period at 80 degrees, a worker has a pulse rate of 120
beats per minute. The worker must therefore shorten the next work period by one-third,
resulting in a work period of 40 minutes until the next break.

Hypothermia. Hypothermia can result from abnormal cooling of the core body
temperature. It is caused by exposure to a cold environment, and wind-chill as well as
wetness or water immersion can play a significant role. The following sections discuss
signs and symptoms as well as treatment for hypothermia.

Signs of Hypothermia. Typical warning signs of hypothermia include fatigue, weakness,
lack of coordination, apathy, and drowsiness. A confused state is a key symptom of
hypothermia. Shivering and pallor are usually absent, and the face may appear puffy and
pink. Body temperatures below 90° F require immediate treatment to restore
temperatures to normal.

Treatment of Hypothermia. Current medical practice recommends slow rewarming as
treatment for hypothermia, followed by professional medical care. This can be
accomplished by moving the person into a sheltered area and wrapping with blankets in a
warm room. In emergency situations where body temperature falls below 900 F and
heated shelter is not available, use a sleeping bag, blankets and/or body heat from another
individual to help restore normal body temperature.

2.6 Other Physical Hazards

Trips/Falls. As with all field work sites, caution will be exercised to prevent slips on wet
surfaces, stepping on sharp objects, etc. Work will not be performed on elevated
platforms without fall protection.

Confined Spaces. Confined space entry is not anticipated for this project. Personnel will
not enter any confined space without specific approval of the Project Manager and H&S
Manager. In addition, no entry into a confined space will be attempted until the
atmosphere of the confined space is properly tested and documented by the Field H&S
Manager or designated representative and a self contained breathing apparatus is
available on-site. A confined space entry permit must also be issued and followed. All
specified precautions must be carefully followed, including upgrading of personal
protective equipment as directed by the Field H&S Manager or designated representative.
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Noise. Appropriate hearing protection (ear muffs or ear plugs) will be used if high noise
levels are generated. High noise is determined by having difficulty hearing or conversing
in a normal tone of voice.

2.7 Hazard Analysis and Applicable Safety Procedures by Task

Drilling. Drilling activities will be conducted with appropriate splash protection as
discussed under personnel protective equipment requirements. Noise protection must
also be available and used whenever drilling activities are in progress. In addition,
exclusion zones will be established for worker protection as discussed below.

Atmosphere Testing/Conditioning for Soil Borings. The following procedures are
designed to address the atmosphere testing/conditioning procedures necessary for soil
borings which may involve release of flammable and/or toxic gases .

1. If gas or vapor venting occurs from a soil boring or other source,
immediately position upwind from the source. If necessary, use
respiratory protection as discussed below.

If the odor of natural gas is detected or if it is suspected that a pipeline has
been hit, immediately stop work, evacuate the area, and contact the proper
authorities.

2. Always keep the following points in mind when soil venting or other
release of gas or vapor occurs:

° Never work in an area which is above 10% of the combustible gas
LEL or above the hydrogen sulfide warning limit, as discussed
below.

° Never continue to work in an area, even if LEL and hydrogen

sulfide tests are acceptable, if you begin to notice strange odors or
symptoms of overexposure (such as dizziness, nausea, tearing of
the eyes, etc.). If this occurs, always stop work and evacuate the
area pending further evaluation.

3. If natural gas or other pipeline material is not involved and the venting
continues, stop work and perform appropriate testing using a combustible
gas/hydrogen sulfide gas monitor (e.g., MSA 361 or equivalent). Proceed

as follows:
° If testing indicates no hazard, resume work and continue periodic
testing.
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° If testing indicates combustible gases present below 10% of the
LEL, verify the absence of hydrogen sulfide and resume work with
continued monitoring. If vapors are detected in the work area, use
fans or other means to disperse as appropriate. Consult with the
H&S Manager to determine whether other types of testing may be
required to verify that exposure levels are within acceptable limits.
Use respiratory protection as necessary, based on testing results
and other site-specific information.

) If testing indicates combustible gases present above 10% of the
LEL, assume that an explosion hazard exists. Do not resume work
until testing shows the hazard had been removed. In some cases,
this may be accomplished by allowing the gas to dissipate by
natural or fan-forced ventilation. It also may be necessary or
useful to inert a well or boring by introducing nitrogen or carbon
dioxide through a non-conductive line. Water or drilling mud may
be used to replace air in some bore holes and thereby eliminate the
explosion risk. Verify the absence of hydrogen sulfide and resume
work only when testing shows the explosion hazard has been
removed. Continue to test on a regular basis to ensure that the
atmosphere remains inert.

° If testing indicates presence of hydrogen sulfide, apply the same
ventilation or inerting procedures as described above. Do not
work in areas where the hydrogen sulfide concentration is above
the applicable exposure level (the Washington State PEL-TWA for
hydrogen sulfide is 10 ppm, with STEL of 15 ppm) without
appropriate respiratory protection (supplied air). Resume work
only when testing shows that the exposure level is within
acceptable limits. Continue to monitor on a regular basis to ensure
that the atmosphere remains safe.

4, Prior to any welding, cutting, or other hot work at the borehole, test the
borehole atmosphere with a CGM. If the work area atmosphere exceeds
10 % LEL, do not proceed with the work until engineering controls can be
implemented and the hot work area atmosphere reduced to below 10 %
LEL. Test the work area continuously during hot work to ensure safe
conditions for the duration of the work. Full-face shield welding masks
will be worn during any welding or cutting at the borehole.

3.0 PROTECTIVE EQUIPMENT
In this plan, Level D is presented as a protection level, incorporating respiratory or skin

contact protection only where required by site conditions or as specified under the
previous discussion. Situations requiring Level A or B protection are not anticipated for
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this project. Should they occur, work will stop and the H&S Plan will be amended as
required prior to resuming work

3.1 Level D Activities

Workers performing general site activities where skin contact with free product or
contaminated materials is not likely and inhalation risks are not expected will wear
regular work clothes, regular or polyethylene coated Tyvek coveralls if needed, eye
protection and hard hat (as required) nitrile or neoprene coated work gloves (as required),
and safety boots.

Workers performing site activities where skin contact with free product or contaminated
materials is possible will wear chemical-resistant gloves (nitrile, neoprene, or other
appropriate outer gloves, surgical inner gloves) and saranex or polyethylene coated
Tyvek or other chemically-resistant suit. Make sure the protective clothing and gloves
are suitable for the types of chemicals which may be encountered on site. Use face
shields or goggles as necessary to avoid splashes in the eyes or face.

3.2 Level C Activities

Upgrading to Level C will occur if inhalation and skin contact hazards exist. Level C will
consist of Level D equipment plus air purifying respirators (APRS) with organic vapor
cartridges, surgical inner gloves, Nitrile outer gloves, rubber work boots or rubberized
overboots, and saranex or polyethylene-coated Tyvek or other chemically-resistant suit. If
inhalation hazards exist without skin contact hazards, a modified level D protection level
can be used, consisting of level D protection plus APRs.

The following conditions must be met prior to any respirator use:

e Employee must be certified fit to use a respirator by the occupational physician, at
least annually.

Employee must be trained in proper respirator use, maintenance, selection, and
limitations.

Employee must have a current fit test for the respirator being used.

Respirator must be in proper working order and inspected before use.

In the event a positive pressure, supplied air breathing apparatus or positive pressure
respirator becomes necessary, individual instructions detailing the need, use and
limitations of these systems will be provided by the H&S officer.

An air purifying respirator (APR) should be used only if:

e Contaminants are known and measurable with proper monitoring equipment. APRs
will not offer protection from hydrogen sulfide (H.,S), hydrogen cyanide (HCN),
carbon monoxide (CO), other toxic gases, and oxygen deficient atmospheres.

e Contaminant has adequate warning properties.
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Concentrations are < IDLH (immediately dangerous to life and health).
Ambient atmosphere contains 19.5 - 23.5 percent oxygen.
Concentrations are < maximum use limit of the cartridge.

Appropriate and fresh cartridges are used.

Air monitoring is continued during APR use.

Concentrations are < PF x PEL or TLV (see below).

_PE
1/4 or 1/2 mask APR 10*
1/4 or 1/2 mask PD SCBA 10
1/4 or 1/2 mask supplied air 10

full face APR 100*

full face PD SCBA 100

PP SCBA / supplied air 100
PF - Protection factor PEL - Permissible exposure limit
TLV - Threshold limit value SCBA - Self contained breathing apparatus
PD - Pressure demand PP - Positive pressure

* or maximum use limit of cartridge, whichever is less

If any of the following danger signals are sensed while using the respirator,
immediate evacuation to fresh air is compulsory (the cartridge or filter may be spent
and abnormal conditions may create vapor concentrations which are beyond the limit
of the respirator):

Smell or taste of chemicals.

Irritation of the eyes, nose and/or throat.
Difficulty in breathing.

Temperature elevation of inspired air.

Loss of equilibrium, nausea, and/or dizziness.

Po0 o

Positive and negative pressure tests should be performed each time a respirator is
used, and intermittently during use.

Before and after entering an area of known exposure, cartridges should be discarded
and replaced. If there is no known exposure, the maximum life of a cartridge is 15
working days, as long as preventative maintenance techniques are observed.

4.0 SAFETY EQUIPMENT LIST

The following Safety Equipment must be available on site:

First Aid Kit

Mobile Telephone

Half or full face APR - Organic Vapor/HEPA Cartridge (MSA GMA or
equivalent) or Combination Cartridge (MSA GMC-H or equivalent)
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e Hard Hat

e Tyvek Coveralls/Polyethylene coated Tyvek Coveralls
e PVC (or similar) Rain suit

e Safety Boots (Steel-toe and shank)

e Nitrile Outer Gloves/Latex Inner Gloves

e Hearing protection

5.0 EXCLUSION AREAS

If migration of chemicals from the work area is a possibility, or as otherwise required by
regulations or client specifications, site control will be maintained by establishing clearly
identified work zones. These will include the exclusion zone, contaminant reduction
zone, and support zone, as discussed below.

5.1 Exclusion Zone

Exclusion zones will be established as needed around each hazardous waste activity
location. Only persons with appropriate training and authorization from the Field H&S
Manager will enter this perimeter while work is being is being conducted there. Traffic
cones, barrier tapes, and warning signs will be used as necessary to establish the zone
boundary. Plastic stanchions or temporary fencing will be placed as required to prevent
unauthorized access to within 10 feet from the sides of open excavations.

5.2 Contamination Reduction Zone

A contamination reduction zone will be established as needed just outside each
temporary exclusion zone to decontaminate equipment and personnel as discussed below.
This zone will be clearly delineated from the exclusion zone and support zone using the
means noted above. Care will be taken to prevent the spread of contamination from this
area.

5.3 Support Zone

A support zone will be established as needed outside the contamination reduction area to
stage clean equipment, don protective clothing, take rest breaks, etc. This zone will be
clearly delineated from the contaminant reduction zone using the means noted above.

6.0 MINIMIZATION OF CONTAMINATION

In order to make the work zone procedure function effectively, the amount of equipment
and personnel allowed in contaminated areas must be minimized. In addition, the
amounts of soil, water, or other media collected should not exceed what is needed for
typical laboratory analysis. Do not kneel on contaminated ground, stir up unnecessary
dust, or perform any practice that increases the probability of hand-to-mouth transfer of
contaminated materials. Use plastic drop cloths and equipment covers where
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appropriate. Eating, drinking, chewing gum, smoking or using smokeless tobacco are
forbidden in the exclusion and contamination reduction zones.

7.0 DECONTAMINATION

Decontamination is necessary to limit the migration of contaminants from the work
zone(s) onto the site or from the site into the surrounding environment. Equipment and
personnel decontamination are discussed in the following sections, and the following
types of equipment may be used to perform these activities:

e Boot and Glove Wash Bucket

e Scrub Brushes - Long Handled

e Spray Rinse Applicator

e Plastic Garbage Bags

e 5-Gallon Container with Alconox Decontamination solution or household
detergent and water.

7.1 Equipment Decontamination

Proper decontamination (decon) procedures will be employed to ensure that
contaminated materials do not contact individuals and are not spread from the site. These
procedures will also ensure that contaminated materials generated during site operations
and during decontamination are managed appropriately.

All non-disposable equipment will be decontaminated in the contamination reduction
zone. Prior to demobilization, all contaminated portions of heavy equipment should be
thoroughly cleaned. Heavy equipment may require steam cleaning. Soil and water
sampling instruments should be cleaned with detergent solutions in buckets.

7.2 Personnel Decontamination

If contamination of personnel or PPE is observed or suspected, personnel working in
exclusion zones will perform a mini-decontamination in the contamination reduction
zone prior to changing respirator cartridges (if worn), taking rest breaks, drinking liquids,
etc. They will decontaminate fully before eating lunch or leaving the site. The following
describes the procedures for mini-decon and full decon activities.

Mini-decon procedure:

1. In the contamination reduction zone, wash and rinse outer gloves and
boots in buckets.

2. Inspect protective outer suit, if worn, for severe contamination, rips or
tears.

3. If suit is highly contaminated or damaged, full decontamination as

outlined below will be performed.
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4, Remove outer gloves. Inspect and discard if ripped or damaged.

5. Remove respirator (if worn) and clean using premoistened towelettes.
Deposit used cartridges in plastic bag.

6. Replace cartridges and outer gloves, and return to work.

Full decontamination procedure:

1. In the contamination reduction zone, wash and rinse outer gloves and
boots in buckets.

2. Remove outer gloves and protective suit and deposit in labeled container
for disposable clothing.

3. Remove respirator, and place used respirator cartridges (if end of day) in
container for disposable clothing.

4. If end of day, thoroughly clean and dry respirator then store properly in a
sealed container.

5. Remove inner gloves and discard into labeled container for disposable
clothing.

6. Remove work boots without touching exposed surfaces, and put on street
shoes. Put boots in individual plastic bag for later reuse.

7. Immediately wash hands and face using clean water and soap.

8. Shower as soon after work shift as possible.

8.0 DISPOSAL OF CONTAMINATED MATERIALS

All disposable sampling equipment and materials will be placed inside two plastic bags
or other appropriate containers and placed in storage as directed by the client.

9.0 SITE SECURITY AND CONTROL

Site security and control will be the responsibility of the Project Manager, The "buddy-
system™ will be used when working in designated hazardous areas. Any security or
control problems will be reported to appropriate authorities.

10.0 SPILL CONTAINMENT

Sources of bulk chemicals subject to spillage are not expected to be encountered in this
project. Accordingly, a spill containment plan should not be needed for this project. The
only chemicals likely to be on site are vehicle fuels kept in the vehicles. In the event of a
spill, if it is safe to do so, personnel will put absorbent materials onto the spilled material
and keep it from entering drains or water bodies. If the spill is large and a potential
safety or environmental hazard personnel will call 911 as soon as possible. Only
properly trained personnel will respond to an emergency or to a spill larger or more
serious than what can easily be wiped up.
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11.0 EMERGENCY RESPONSE PLAN

The HWA Emergency Response Plan outlines the steps necessary for appropriate
response to emergency situations. The following paragraphs summarize the key
Emergency Response Plan procedures for HWA projects.

11.1 Plan Content and Review

The principal hazards addressed by the Emergency Response Plan include the following:
fire or explosion, medical emergencies, uncontrolled contaminant release, and situations
such as the presence of chemicals above exposure guidelines or inadequate protective
equipment for the hazards present. However, in order to help anticipate potential
emergency situations, field personnel shall always exercise caution and look for signs of
potentially hazardous situations, including the following as examples:

e visible or odorous chemical contaminants;

e drums or other containers;

e general physical hazards (traffic, moving equipment, sharp or hot surfaces,
slippery or uneven surfaces, etc.);

e possible sources of radiation;

e live electrical wires or equipment;

e underground pipelines or cables; and

e poisonous plants or dangerous animals

These and other problems should be anticipated and steps taken to avert problems before
they occur.

The Emergency Response Plan shall be reviewed and rehearsed, as necessary, during the
on-site health and safety briefing. This ensures that all personnel will know what their
duties shall be if an actual emergency occurs.

11.2 Plan Implementation

The Field H&S Manager shall act as the lead individual in the event of an emergency
situation and evaluate the situation. He/she will determine the need to implement the
emergency procedures, in concert with other resource personnel including client
representatives, the Project Manager, and the Corporate H&S Manager. Other on-site
field personnel will assist the Manager as required during the emergency.

In the event that the Emergency Response Plan is implemented, the Field H&S Manager
or designee is responsible for alerting all personnel at the affected area by use of a signal
device (such as a hand-held air horn) or visual or shouted instructions, as appropriate.

Emergency evacuation routes and safe assembly areas shall be identified and discussed in
the on-site health and safety briefing, as appropriate. The buddy-system will be
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employed during evacuation to ensure safe escape, and the Field H&S Manager shall be
responsible for roll-call to account for all personnel.

11.3 Emergency Response Contacts

Site personnel must know whom to notify in the event of Emergency Response Plan
implementation. The following information will be readily available at the site in a
location known to all workers:

e Emergency Telephone Numbers -- see list at the beginning of this plan;

e Route to Nearest Hospital -- see list at the beginning of this plan and route
map at the end of this plan;

e Site Descriptions -- see the description at the beginning of this plan; and

e If significant environmental release of contaminants occurs, the federal, state,
and local agencies noted in this plan must be immediately notified. If the
release to the environment includes navigable waters also notify:

. National Response Center  (800) 424-8802
. EPA (908) 321-6660

In the event of an emergency situation requiring implementation of the Emergency
Response Plan (fire or explosion, serious injury, tank leak or other material spill,
presence of chemicals above exposure guidelines, inadequate personnel protection
equipment for hazards present, etc.), cease all work immediately. Offer whatever
assistance is required, but do not enter work areas without proper protection equipment.
Workers not needed for immediate assistance will decontaminate per normal procedures
(if possible) and leave work area, pending approval by the Field Safety Manager for re-
start of work. The following general emergency response safety procedures should be
followed.

11.4 Fires

HWA personnel will attempt to control only very small fires if the person is comfortable
doing so and only after 911 has been called. If an explosion appears likely, evacuate the
area immediately. If a fire occurs which cannot be controlled, then immediate
intervention by the local fire department or other appropriate agency is imperative. Use
these steps:

e Evacuate the area to a previously agreed upon, upwind location

e Contact fire agency identified in the site specific plan; and
e Inform Project Manager or Field H&S Manager of the situation.
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11.5 Medical Emergencies

Contact the agency listed in the site-specific plan if the medical emergency occurs. If a
worker leaves the site to seek medical attention, another worker should accompany the
patient. When in doubt about the severity of an accident or exposure, always seek
medical attention as a conservative approach. Notify the Project Manager of the outcome
or the medical evaluation as soon as possible. For minor cuts and bruises, an on-site first
aid kit will be available.

e If a worker is seriously injured or becomes ill or unconscious, immediately
request assistance from the emergency contact sources noted in the site-
specific plan. Do not attempt to assist an unconscious worker in a confined
space without applying confined space entry procedures. Do not attempt to
assist an unconscious worker in an untested or known dangerous atmosphere
area without using proper respiratory protection.

e Inthe event that a seriously injured person is also heavily contaminated, use
clean plastic sheeting to prevent contamination of the inside of the emergency
vehicle. Less severely injured individuals may also have their protective
clothing carefully removed or cut off before transport to the hospital.

11.6 Uncontrolled Contaminant Release

In the event of a tank rupture or other material spill, attempt to stop and contain the flow
of material using absorbents, booms, dirt, or other appropriate material, if it is safe to do
so. Prevent migration of liquids into streams or other bodies of water by building
trenches, dikes, etc. Drum the material for proper disposal or contact a spill removal firm
for material cleanup and disposal, as required. Observe all fire and explosion precautions
while dealing with spills.

11.7 Potential Chemical Exposure/lnadequate PPE

In some emergency situations, workers may encounter a localized work area where
exposure to previously unidentified chemicals could occur. A similar hazard includes the
situation where chemicals are present above permissible exposure levels and or/above the
levels suitable for the personnel protective equipment at hand on-site. If these situations
occur, immediately stop work and evacuate the work area. Do not reenter the area until
appropriate help is available and/or appropriate personnel protective equipment is
obtained. Do not attempt to rescue a downed worker from such areas without employing
confined space entry procedures. Professional emergency response assistance (fire
department, HAZMAT team, etc.) may be necessary to deal with this type of situation.
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11.8 Other Emergencies

Depending on the type of project, other emergency scenarios may be important at a
specific work site. These scenarios will be considered as part of the site-specific plan and
will be discussed during the on-site safety briefing, as required.

11.9 Plan Documentation and Review

The Field H&S Manager will notify the Project H&S Manager as soon as possible after
the emergency situation has been stabilized. The Project Manager or H&S Manager will
notify the appropriate client contacts, and regulatory agencies, if applicable. If an
individual is injured, the Field H&S Manager or designate will file a detailed Accident
Report with the Corporate H&S Manager within 24 hours.

The Project Manager and the Field, Project, and Corporate H&S Managers will critique
the emergency response action following the event. The results of the critique will be
used in follow-up training exercises to improve the Emergency Response Plan.

12.0 MEDICAL SURVEILLANCE

A medical surveillance program has been instituted for HWA employees having exposure
to hazardous substances. Exams are given before assignment, annually thereafter, and
upon termination. Content of exams is determined by the Occupational Medicine
physician in compliance with applicable regulations and is detailed in the General H&S
Plan.

Each team member will have undergone a physical examination as noted above in order
to verify that he/she is physically able to use protective equipment, work in hot
environments, and not be predisposed to occupationally-induced disease. Additional
exams may be needed to evaluate specific exposures or unexplainable illness.

13.0 TRAINING REQUIREMENTS

HWA employees who perform site work must understand potential health and safety
hazards. All employees potentially exposed to hazardous substances, health hazards, or
safety hazards will have completed 40 hours of off-site initial hazardous materials health
and safety training or will possess equivalent training by past experience. They will also
have a minimum of three days of actual field experience under the direct supervision of a
trained supervisor. All employees will have in their possession evidence of completing
this training. Employees will also complete annual refresher, supervisor, and other
training as required by applicable regulations.

Prior to the start of each work day, the Field H&S Manager will review applicable health
and safety issues with all employees and subcontractors working on the site, as
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appropriate. These briefings will also review the work to be accomplished, with an
opportunity for questions to be asked.

14.0 REPORTING, REPORTS, AND DOCUMENTATION

HWA staff will sign the Acknowledgment of Understanding (Attachment 1), which will
be kept on site during work activities and recorded in the project files. The Daily Safety
Meeting Checklist (Attachment 2) will also be completed daily by the HWA Field
Representative. In the event that accidents or injuries occur during site work, the Health
and Safety Manager and the client shall be immediately notified.
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HWA GeoSciences Inc.
EMPLOYEE ACKNOWLEDGMENT FORM

To be Executed by HWA GeoSciences Inc. Employees Following Their Review of:

Remedial Investigation
Health and safety plan
Bothell landing site
Bothell, WA

Health and Safety Plan

I hereby certify that | have read and understand the health and safety guidelines contained
in the above referenced plan.

Employee Name:
Employee Signature: Date:

In case of emergency, please contact:

1. Name: Relationship: Telephone No.:
2. Name: Relationship: Telephone No.:
Received By:

Site Safety Manager:

Signature: Date:

Attachment 2

Daily Safety Meeting Checklist



Daily Safety Meeting Checklist

Site Safety Manager Date
Attendee Signatures:
Print Name Print Name
Signature Signature
Print Name Print Name
Signature Signature
Print Name Print Name
Signature Signature
Print Name Print Name
Signature Signature

Meeting Topics

Site Safety manager
Initials

Topic

Days planned work activities

Site hazards

Route to hospital

Safety equipment and equipment operation

Review assigned duties

Confirm review of HSP

Review site action levels
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RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N-VALUE

TEST SYMBOLS

COHESIONLESS SOILS COHESIVE SOILS %F Percent Fines
A imat Approximate AL Atterberg Limits: PL = Plastic Limit
Density N (blows/ft) pproximate Consistency N (blows/ft) Undrained Shear LL = Liquid Limit
Relative Density(%)
Strength (psf) CBR California Bearing Ratio
Very Loose 0 to 4 0 - 15 Very Soft 0 to 2 <250 CN Consolidation
Loose 4 to 10 15 - 35 Soft 2 to 4 250 - 500 DD Dry Density (pcf)
Medium Dense 10 to 30 35 - 65 Medium Stiff 4 to 8 500 - 1000 DS Direct Shear
Dense 30 to 50 65 - 85 Stiff 8 to 15 1000 - 2000 GS Grain Size Distribution
Very Dense over 50 85 - 100 Very Stiff 15 to 30 2000 - 4000 K Permeability
Hard over 30 >4000 MD  Moisture/Density Relationship (Proctor)
MR Resilient Modulus
USCS SOIL CLASSIFICATION SYSTEM PID Photoionization Device Reading
MAJOR DIVISIONS GROUP DESCRIPTIONS PP Pocket Penetrometer
Approx. Compressive Strength (tsf)
") i .
Gravel and Clean Gravel « Y GW | Wel-graded GRAVEL SG Specific Gravity
Coarse ' ean Grave TC Triaxial Compression
Grained Gravelly Soils (little or no fines) S-U
° Go GP | Poorly-graded GRAVEL TV Torvane
Soils Approx. Shear Strength (tsf)
More than b . .
50% of Coarse G?‘“*' with A ° C)O GM | silty GRAVEL UC  Unconfined Compression
Fraction Retained Fines (apprlemable
on No. 4 Sieve amount of fines) GC | Clayey GRAVEL SAMPLE TYPE SYMBOLS
558
Sand and Clean Sand o2e2¢| SW | Well-graded SAND N 2.0" OD Split Spoon (SPT)
o
Sandy Soils : 140 Ib. hammer with 30 in. drop
More than Y (iittle or no fines) SP | Poorly-graded SAND (Sh by Tub )
50% Retained by Tube
No. 50% or More Sand with SM | Silty SAND
on .
) of Coarse ) i ny E| 3-1/4" OD Split Spoon with Brass Rings
200 Sieve . . Fines (appreciable 7
Size Fraction Passing amount of fines) 1 SC | Clayey SAND
No. 4 Sieve yey O Small Bag Sample
ML | SLT
Fine sitt Large Bag (Bulk) Sample
Grained and Liquid Limit
) Less than 50% CL | LeanCLAY |] Core Run
Soils Clay 77
:—: OL | Organic SILT/Organic CLAY m Non-standard Penetration Test
(3.0" OD split spoon)
MH | Elastic SILT
50% or More S"L Liquid Limit
) an
Passing - 50% or More 2 cH | ratcuay GROUNDWATER SYMBOLS
No. 200 Sieve VA Groundwater Level (measured at
A
. \AAA (0] ic SILT/O ic CLAY =
Size ] OH | Organic rganie time of drilling)
VT .
Highly Organic Soils ~ PT | PEAT A 4 Groundwater Level (measured in well or
I\ open hole after water level stabilized)
COMPONENT DEFINITIONS COMPONENT PROPORTIONS
COMPONENT SIZE RANGE PROPORTION RANGE DESCRIPTIVE TERMS
Boulders Larger than 12 in
<5% Clean
Cobbles 3into 12in
Gravel 3in toNo 4 (4.5mm) 5-12% Slightly (Clayey, Silty, Sandy)
Coarse gravel 3into 3/4in
Fine gravel 3/4 in to No 4 (4.5mm)
12 -30% Clayey, Silty, Sandy, Gravelly
Sand No. 4 (4.5 mm) to No. 200 (0.074 mm)
Coarse sand No. 4 (4.5 mm) to No. 10 (2.0 mm) )
Medium sand No. 10 (2.0 mm) to No. 40 (0.42 mm) 30-50% Very (Clayey, Silty, Sandy, Gravelly)
Fine sand No. 40 (0.42 mm) to No. 200 (0.074 mm)
Silt and Clay Smaller than No. 200 (0.074mm) Components are arranged in order of increasing quantities.

NOTES: Soil classifications presented on exploration logs are based on visual and laboratory observation.
Soil descriptions are presented in the following general order:

Density/consistency, color, modifier (if any) GROUP NAME, additions to group name (if any), moisture
content. Proportion, gradation, and angularity of constituents, additional comments.
(GEOLOGIC INTERPRETATION)

Please refer to the discussion in the report text as well as the exploration logs for a more
complete description of subsurface conditions.

MOISTURE CONTENT

DRY Absence of moisture, dusty,
dry to the touch.

MOIST Damp but no visible water.

WET Visible free water, usually
soil is below water table.

HWA
)

HWA GEOSCIENCES INC.

Bothell Landing
Bothell, Washington

PROJECT NO.:

LEGEND OF TERMS AND
SYMBOLS USED ON
EXPLORATION LOGS

2007-098-998

FIGURE:

LEGEND 2007-098-LANDING.GPJ 4/7/15
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A-3



A-4



A-5



LOCATION: See Figure 2

fDRILLING COMPANY: Holocene Drilling SURFACE ELEVATION:  39.00 & feet DATE STARTED: 6/4/2008
DRILLING METHOD: Hollow-Stem Auger, Mobile B-61 truck rig CASING ELEVATION + feet DATE COMPLETED: 6/4/2008
SAMPLING METHOD: SPT with Autohammer LOGGED BY: J. Speck

~N

| (feet)

o DEPTH

NOTE

\.

USCS SOIL CLASS
SAMPLE TYPE
SAMPLE NUMBER
PEN. RESISTANCE
(blows/6 inches)
OTHER TESTS

SYMBOL

DESCRIPTION

Surface comprised of approximately 5 inches of concrete
\(sidewalk). /_
Loose, dark brown to gray, gravelly, silty fine to medium

SAND with gravel, moist. Some cobbles near surface. —

ML | Very soft to stiff, olive gray to gray, very sandy SILT, moist to S-2 0-1-1 GS
wet.
(ALLUVIUM) —

Trace decomposing wood near 5 feet below ground surface
(bgs). s3 2-3-6
Olive gray to brown in sample at 7.5 feet bgs. Some lenses of
fine to medium sand. —
One inch lense sandy silt with oxidation staining at 8.8 feet
\bgs. /SIN s4 7137
Medium dense, gray, gravelly, fine to coarse SAND, wet.
(RECESSIONAL OUTWASH) —

Washed appearance noted in sample at 10'.

S-5 4-7-6

Medium dense, yellow brown, silty, fine SAND, wet.

Some coarse sand near bottom of sample at 12.5 feet bgs.

Loose to dense, yellow brown to olive brown, slightly silty, fine S-6 0-1-1
SAND, wet.
Two one inch lenses of sandy silt near 16 feet bgs.

7 6-10-12

Lenses of olive gray, silty, fine sand and yellow brown, fine to S
coarse sand noted in sample at 17.5 feet bgs.

Dense, yellow brown to olive brown, fine gravelly, slightly silty
to silty fine to medium SAND, wet. o
(ADVANCE OUTWASH) S

Oxidation stains at 18.8' below ground surface. LN

8 5-15-19

Exploration completed at 21.5 feet below ground surface.

Ground water noted at 10 feet below ground surface during
exploration. Ground water noted at 4.78 below ground
surface on 06/09/08.

: This log of subsurface conditions applies only at the specified location and on the date indicated
and therefore may not necessarily be indicative of other times and/or locations.

WELL COMPLETION

PID (ppm)
SCHEMATIC

NOTES

0.2

(feet)

© DEPTH

HWA GEOSCIENCES INC.

m Bothell Crossroads

Bothell, Washington

PROJECT NO.:

MONITORING WELL:
BB- 2

PAGE: 1 of 1

2007-098-998  Figure:

MWELL 2007-098-LANDING.GPJ 4/6/15



fDRILLING COMPANY: ESN Northwest

~N

SURFACE ELEVATION:  39.30 & feet DATE STARTED: 1/5/2009
DRILLING METHOD: Truck-mounted GeoProbe CASING ELEVATION % feet DATE COMPLETED: 1/5/2009
SAMPLING METHOD: HDPE-lined Macrocore sampler LOGGED BY: J. Speck
LOCATION: See Figure 2
z
3 i @) o
I w 2 ) n w
[3) o = = @ [ =
- £ 2 kg g _ &g
=4 9 w o ow s F £ 0%
T o v o - x &L x a o> T
F~ @O 0 o o . @ [TTNCY — W =~
58 £ 8 = = FS £ o UB 53
o€ o o DESCRIPTION B o a2 o a 2o NOTES o<
0— - 7 —0
Four inches of concrete. S-1
Yellow brown, fine to medium SAND, moist. Trace gravel.
(FILL) L
5o L
Dark brown, gravelly, silty, fine to medium SAND, wet.
Scattered cobbles noted. — -
(ALLUVIUM) S-3
Color grades to dark yellow brown at 4 feet.
Ground water observed at 5 feet below ground surface. \v4 5
Gray, very silty, fine SAND, moist to wet. N
Interbedded with lenses of dark brown peat (less than 2 ] s GS i
inches thick) in sample from 6 to 8 feet below ground surface.
Gray, very silty, fine SAND, moist to wet. ] s B
(RECESSIONAL OUTWASH)
1 s6 —10
] Boring completed at 12 feet below ground surface. i
Ground water encountered at 5.0 feet bgs.
15— —15
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )
m Bothell Crossroads BI- 3
HWAGEOSCIENCES INC. sothell, Washington PAGE: 1ot 1
proJECTNO..  2007-098-998 FIGURE: A-7
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fDRILLING COMPANY: Cascade Dirilling, Inc.

DATE STARTED: 9/4/2009 \

SURFACE ELEVATION: * feet
DRILLING METHOD: CME 75 Truck-mounted 8-inch HSA CASING ELEVATION % feet DATE COMPLETED: 9/4/2009
SAMPLING METHOD: D&M Split Spoon with 300 Ib hammer LOGGED BY: V. Atkins
LOCATION: Bothell Landing property, adj. to Horse Creek culvert
z
3 i @) o
I w 2 ) n w
[3) o = = @ [ =
- 2 BkE g &g
2 9 W w Qs = F 3%
T o v o - x &L x a o> T
F~ @O 0 o o . @ [TTNCY — W =~
58 £ 8 = = FS £ o UB 53
o€ o o DESCRIPTION B o a2 o a 2o NOTES o<
07 -W ASPHALT ¢] Cement surface seal and flush 0
Brown silty SAND and GRAVEL (FILL), dry grading moist. mount monument B
2-inch Sch. 40 PVC casing -
Hydrated bentonite seal B
. #2112 filter sand i
N —5
Medium dense gray to brown silty SAND with gravel (FILL), 3/4/6 0 {2-inch Sch. 40 PVC 10-slot screen
moist grading wet. =
AVA L
Encounter large debris or foundation at 7.5 feet bgs. Move -
boring twice to avoid.
. —10
Loose dark brown silty SAND, trace wood, wet. H 11/5/2 0
- Boring completed to 11.5 feet bgs. -
Ground water encountered at 7 feet bgs.
N Boring completed as monitoring well. r
15— —15
20 — —20
25 — —25
30 — —30
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )
m Bothell Crossroads BLMW-5
HWAGEOSCIENCES INC. sothell, Washington PAGE: 1 of 1
proJEcTNO..  2007-098-998 FIGURE: A-8
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fDRILLING COMPANY: Cascade Dirilling, Inc.

~N

SURFACE ELEVATION: t feet DATE STARTED: 9/4/2009
DRILLING METHOD: CME 75 Truck-mounted 8-inch HSA CASING ELEVATION % feet DATE COMPLETED: 9/4/2009
SAMPLING METHOD: D&M Split Spoon with 300 Ib hammer LOGGED BY: V. Atkins
LOCATION: Bothell Landing property, west-central property
z
3 g 6 o
I w 2 ) n w
[3) o = = @ [ =
= 2 BkE g &g
2 9 W w Qs = F 3%
T o v o - x &L x a o> T
F~ @O 0 o o . @ [TTNCY — W =~
58 £ 8 = = FS £ o UB 53
o€ o o DESCRIPTION B o a2 o & = NOTES o<
07 -W ASPHALT Cement surface seal and flush 0
7 Brown silty SAND with gravel (FILL), dry grading moist. mount monument B
- 2-inch Sch. 40 PVC casing L
= A 4
- Medium dense gray silty SAND with wood fragments, moist. 9/9/11 - - L
u Hydrated bentonite seal
] B . #2112 filter sand i
As above, grading wet. (] 4/2/2 - . “{2-inch Sch. 40 PVC 10-slot screen —S
(O] N L]
N ML | \Dark brown organic SILT with peat fragments. || B
B Soft gray with yellow-orange mottling fine sandy SILT with AVA -
peat seams, moist grading wet. ] 2/3/3 _ B
Loose gray silty fine SAND with silt interbeds, trace peat and .
wood fragments, wet. — =
) ) R ] —10
Medium dense gray fine SAND with silt interbeds, wet. . 5/8/13 -
. ) —15
Dense gray silty SAND with wood fragments, wet. H 20/24/18 -
- Boring completed to 16.5 feet bgs. -
Ground water encountered at 6 feet bgs.
N Boring completed as monitoring well. r
20 — —20
25 — —25
30 — —30
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )
m Bothell Crossroads BLMW-6
HWAGEOSCIENCES INC. sothell, Washington PAGE: 1 of 1
proJEcTNO..  2007-098-998 FIGURE: A-9
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fDRILLING COMPANY: Environmental Drilling Inc.

~N

SURFACE ELEVATION: t feet DATE STARTED: 8/25/2014
DRILLING METHOD: HSA CASING ELEVATION % feet DATE COMPLETED: 8/25/2014
SAMPLING METHOD: SPT-18 Inches LOGGED BY: K. Stilson
LOCATION:
z
? & o o
< Z
I w 2 ) n w
[3) o = = © = =
- £ 2 kg g _ &g
2 9 W w Qs = F 3%
T o v o - x &L x a o> T
F~ @O 0 o o . @ [TTNCY — W =~
58 £ 8 = = FS £ o UB 53
o€ o o DESCRIPTION B o a2 o a 2o NOTES o<
0] Concrete Slab O
- C t surf: | and flush L
SM | Brown, fine to medium silty SAND, with gravel (FILL), dry, o s and s
_ poorly graded. L
2-inch Sch. 40 PVC casing
T Hydrated bentonite seal B
T Filter sand B
> kel N s1 555 .| 2-inch Sch. 40 PVC —°
- ML | Soft, gray with yellow, fine sandy SILT, with peat seams, A "7.-10.010" slot screen -
moist.
Loose to dense, silty SAND, with wood fragments, wet. B
N s2 4719 10
A AVA L
N S3 4912 1%
- Boring completed to 16.5 feet bgs. -
Groundwater encountered at 11 feet.
N Boring completed as monitoring well. r
20 — —20
25 — —25
30 — —30
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )
m Bothell Crossroads BLMW-6R
HWAGEOSCIENCES INC. sothell, Washington PAGE: 1ot 1
PROJECT NO.: 2007-098-998 FIGURE: A-1 0
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fDRILLING COMPANY: Cascade Drilling, Inc. SURFACE ELEVATION: + feet DATE STARTED: 9/4/2009 )
DRILLING METHOD: CME 75 Truck-mounted 8-inch HSA CASING ELEVATION + feet DATE COMPLETED: 9/4/2009
SAMPLING METHOD: D&M Split Spoon with 300 Ib hammer LOGGED BY: V. Atkins

LOCATION: Bothell Landing property, adj. to Horse Creek culvert

z
w
7 x 3] Q
< o Z 5
| w ) (2]
o o = = e z
3 Foz 25 @ =2
o4 O U w @£ F £ O«
T o » o L ¥ o o= T
E_ @ o T o ¢ W & i =
58 £ 8 = = FS £ o UB 53
o€ o o DESCRIPTION B o a2 o & = NOTES o<
0] ASPHALT ¢] Cement surface seal and flush 0
Brown silty GRAVEL (FILL), dry. mount monument -
Loose brown silty SAND with gravel (FILL), dry grading moist. 2-inch Sch. 40 PVC casing -
Hydrated bentonite seal B
. #2112 filter sand i
As above, moist grading wet. H 4/4/4 09 |- - 2—inzch Sch. 40 PVC 10-slot screen | [ 2
’ . ] —10
N oL Medium dense brown silty SAND with gravel, wet. 6/7/4 0
1= Medium stiff dark brown organic SILT with gray medium sand Sl B
| \interbeds and peat fragments, wet. /_ L
Boring completed to 11.5 feet bgs.
N Ground water encountered at 6 feet bgs. B
_ Boring completed as monitoring well. L
15 — —15
20 — —20
25— —25
30 — — 30

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )

MONITORING WELL:

m Bothell Crossroads BLMW-7

Bothell, Washington .1 o
HWA GEOSCIENCES INC. J PAGE: 1 of |
proJECTNO..  2007-098-998 FIGURE: A-11
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fDRILLING COMPANY: Cascade Drilling, Inc. SURFACE ELEVATION: + feet DATE STARTED: 9/4/2009 )
DRILLING METHOD: CME 75 Truck-mounted 8-inch HSA CASING ELEVATION + feet DATE COMPLETED: 9/4/2009
SAMPLING METHOD: D&M Split Spoon with 300 Ib hammer LOGGED BY: V. Atkins

LOCATION: Bothell Landing property, northwest property

z
3 g9 :
< Z -
I w 2 ) n w
[3) o = = Q = =
. P2 by g _ Eo
2 9 W ow Qs SR 3%
T o v o - x &L x S o> T
F~ @ 0 a o . 2 w £ T [
53 = 3 = 2 FS £ o I3 53
o€ o o DESCRIPTION B o a2 o & =2 NOTES of
0— g —O0
SLAR < Brown sity TOPSOIL with roots. Cement surface seal and flush
7 Brown silty medium SAND with gravel (FILL), dry. mount monument B
2-inch Sch. 40 PVC casing -
Hydrated bentonite seal B
. #2112 filter sand i
AR —5
Medium dense brown silty SAND with root material, dry 10/11/12 0 . {2-inch Sch. 40 PVC 10-slot screen
grading moist. L -
v L
10— —— : . . ¥ —10
RAEE Medium stiff brown grading gray SILT with sand, moist 3/4/5 0.2 |- ]
A grading wet. . -
15— 11 i ) —15
- Medium stiff brown sandy SILT, wet. H 6/11/22 0
20—} —20
T Stiff brown sandy SILT, wet. H 26/50-6" 0
- Boring completed to 21.5 feet bgs. -
Ground water encountered at 10 feet bgs.
N Boring completed as monitoring well. r
25 — —25
30 — — 30

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )

MONITORING WELL:

m Bothell Crossroads BLMW-8

Bothell, Washington . 1 o
HWA GEOSCIENCES INC. J PAGE: 1 of |
proJECTNO..  2007-098-998 FIGURE: A-12
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fDRILLING COMPANY: Environmental Drilling Inc.

DATE STARTED: 4/9/2014 \

SURFACE ELEVATION: * feet
DRILLING METHOD: Hollow Stem Auger CASING ELEVATION + feet DATE COMPLETED: 4/9/2014
SAMPLING METHOD: Stainless steel split spoon LOGGED BY: V. Atkins
LOCATION: Bothell Landing property, north-central area
z
w
A & 3] o
< Z
I w 2 ) n w
[3) o = = Q = =
= £ 2 BkE g &g
=4 9 w o ow s F £ 0%
T o v o - x &L x S o> T
F~ @O 0 o o Y [TTNCY - =~
53 = 3 = 2 FS £ o I3 53
o€ o o DESCRIPTION & o a2 o & =2 NOTES o<
0— —0
1 SP | Medium dense brown to yellow-brown silty SAND with gravel Cement surface seal and flush
(FILL), moist. mount monument -
2-inch Sch. 40 PVC casing B
N 25 111 L
A Hydrated bentonite seal
Loose to medium dense brown fine to medium SAND with silt, #1 %20 silica sand filter B
t. NI L
we . "{2-inch Sch. 40 PVC 10-slot screen 5
JBTI MH | Soft dark red-brown PEAT with woody fragments, wet N 75 02N B
10 — —10
HTTTTMCT Loose fine silty SAND grading soft gray SILT with clay, green i
= mottling, low plasticity, wet. =
i N 125 0/0/2 L
15— . . ) ) ) . —15
Stiff gray SILT with clay, with fuine sand layers, slight green v 15 6/7/9 Sloughed sand
— mottling, wet. A -
- Boring completed to 16.5 feet bgs. -
Ground water encountered at 6 feet bgs.
N Boring completed as monitoring well. r
i Ecology Well Tag No. BHZ442 B
20 — —20
25 — —25
30 — —30
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )
m Bothell Crossroads BLMW-9
HWAGEOSCIENCES INC. sothell, Washington PAGE: 1 of 1
PROJECT NO.: 2007-098-998 FIGURE: A-1 3
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(DRILLING COMPANY: Environmental Drilling Inc. SURFACE ELEVATION: % feet DATE STARTED: 4/9/2014 )
DRILLING METHOD: Hollow Stem Auger CASING ELEVATION + feet DATE COMPLETED: 4/9/2014
SAMPLING METHOD: Stainless steel split spoon LOGGED BY: V. Atkins
LOCATION: Bothell Landing property, north-east area

z
3 i @) o
I w 2 ) n w
[3) o = = @ [ =
= 2 BkE g &g
2 9 W w Qs = F 3%
T o v o - x &L x a o> T
F~ @O 0 o o . @ [TTNCY — W =
58 £ 8 = = FS £ o UB 53
o€ o o DESCRIPTION B o a2 o a 2o NOTES o<
0— —O0
1 SP | Medium dense brown to yellow-brown silty SAND with gravel Cement surface seal and flush
(FILL), moist. mount monument -
2-inch Sch. 40 PVC casing B
N 25 5/7/6 L
A Hydrated bentonite seal
Loose to medium dense brown fine to medium SAND with silt, #10/20 silica sand filter B
t. _ L
we . "{2-inch Sch. 40 PVC 10-slot screen 5
o Z L
A N 7.5 4132 L
MH | Soft dark red-brown PEAT with woody fragments, wet A
10 — —10
TTTTTME T soft gray SILT with clay, low plasticity, wet. i
i N 12,5 0/3/4 N
15— . . ) ) . —15
Stiff gray SILT with clay, slight orange mottling, wet. N 15 8/10/22 Sloughed sand
] SP | Medium-dense gray-brown SAND with fine gravel, orange A i
— oxidation, wet. /_ -
_ Boring completed to 16.5 feet bgs. L
Ground water encountered at 6 feet bgs.
- Boring completed as monitoring well. =
Ecology Well Tag No. BHZ441
20 — —20
25 — —25
30 — —30
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )
m Bothell Crossroads BLMW-10
HWAGEOSCIENCES INC. sothell, Washington PAGE: 1ot 1
PROJECT NO.: 2007-098-998 FIGURE: A-1 4
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fDRILLING COMPANY: Environmental Drilling Inc. SURFACE ELEVATION: + feet
DRILLING METHOD: Hollow Stem Auger CASING ELEVATION + feet
SAMPLING METHOD: Stainless steel split spoon

LOCATION: Bothell Landing property, south-west corner

DATE STARTED: 1/13/2014 \

DATE COMPLETED: 1/13/2014
LOGGED BY: N.Nielsen

z
w
4 g 8 o
I w 2 o n W
(@] a = - [ o
3 Foz 25 @ =2
=4 9 w o ow s FE 9«
T o v o - x &L x a o> T
. @O o o o - 2 [TTRRCY — W =~
15 = 8 = : 23 £ o 5 ¥
o€ o o DESCRIPTION B o a2 o a 2o NOTES o<
0] Asphalt /‘ Cement surface seal and flush O
Loose, well graded brown gravelly silty SAND fill, moist mount monument B
Very loose gray-brown fine poorly graded SAND, slightly silty, . -
slightly gravelly, moist v ; 0.04 0 Hydrated bentonite seal
M . {2-inch Sch. 40 PVC casing
"*|#10/20 silica sand filter B
. —5
" 2-inch Sch. 40 PVC 10-slot screen | |
N 2 0-1-1 0 L
VA —10
Grades to wet
N 3 0-1-1 0 L
—15
N 4 0-0-2 L
] Boring completed to 19 feet bgs i
20 — Ground water encountered at 10 feet bgs —20
Boring completed as monitoring well
7 WA DOE well tag BHZ 406 B
25 — —25
30 — —30
NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )
m Bothell Crossroads BLMW-11
HWAGEOSCIENCES INC. sothell, Washington PAGE: 1ot 1
PROJECT NO.: 2007-098-998 FIGURE: A-1 5
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(" DRILLING COMPANY: Environmental Drilling Inc. SURFACE ELEVATION: % feet DATE STARTED: 1/8/2014 )
DRILLING METHOD: Hollow Stem Auger CASING ELEVATION + feet DATE COMPLETED: 1/8/2014
SAMPLING METHOD: Stainless steel split spoon LOGGED BY: N.Nielsen

LOCATION: Bothell Landing property, south-east corner

z
w
7 i @) Q
< o Z% i
| w ) (2]
o o = = e z
= ro2 25 B =2
=4 9 w o ow s FE 9«
T o v o - x &L x a o> T
F~ @O 0 o o . @ [TTNCY — W =~
53 = 3 = = FS £ o I3 53
o€ o o DESCRIPTION B o a2 o & = NOTES o<
0— —0
P~ J GP | Loose, well graded brown gravelly silty SAND fill, moist /‘ Cement surface seal and flush
a )“0 I mount monument -
o 0
Hydrated bentonite seal
¥/ 3-3-4 o A . L
A S . "{2-inch Sch. 40 PVC casing
Very loose gray-brown fine poorly graded SAND, slightly silty, "|#10/20 silica sand filter B
lightk II ist Y Y —
SIgnty gravely, mois *|2-inch Sch. 40 PVC 10-slot screen ||~
N 2 0-2-0 0 L
—10
AvA L
Grades to wet
N 3 0-0-0 0 L
. —15
N 4 0-1-2 0 Sloughed sand
- Boring completed to 16.5 feet bgs -
Ground water encountered at 11 feet bgs
N Boring completed as monitoring well r
| WA DOE well tag BHZ 401 L
20 — —20
25 — —25
30 — —30

NOTE: This log of subsurface conditions applies only at the specified location and on the date indicated
k and therefore may not necessarily be indicative of other times and/or locations. )

MONITORING WELL:

m Bothell Crossroads BLMW-12

Bothell, Washington .1 o
HWA GEOSCIENCES INC. J PAGE: 1 of |
proJECTNO..  2007-098-998 FIGURE: A-16
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fDRILLING COMPANY: Environmental Drilling Inc.

~N

SURFACE ELEVATION: t feet DATE STARTED: 8/26/2014
DRILLING METHOD: HSA CASING ELEVATION % feet DATE COMPLETED: 8/26/2014
SAMPLING METHOD: SPT-18 Inches LOGGED BY: K. Stilson
LOCATION:
z
Ll
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R Topsoil c i | and flush
SM - - - - ement surface seal and flus| L
Brown, fine to medium silty SAND, with gravel (FILL), dry, mount monument
poorly graded. -
2-inch Sch. 40 PVC casing
Hydrated bentonite seal B
Filter sand B
\| s 5-5-5 . 2-inch Sch. 40 PVC —°
A "7.-10.010" slot screen -
Medium dense, brown, silty SAND, t