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] INTRODUCTION

I

On behalf of the Port of Skagit (Port), Maul Foster & Alongi, Inc. (MFA) has prepared this
preliminary remedial investigation and feasibility study (RI/FS) for the Northern State Hospital
property (the Property) located at 24909 Hub Drive within the utban growth area of Sedro-Woolley,
Washington (Figure 1). The Property is cutrently owned and managed by the Washington State
Department of Entetptise Services (DES), with buildings leased to multiple tenants, including the
Cascade Job Corps, for on-site housing and educational services; the Pioneer Center, as a drug and
alcohol treatment facility with on-site housing; and the National Guard, for a vehicle storage,
maintenance, and fueling facility. Historically, the Property was used as a self-sustaining treatment
and residence facility for people with mental illness that included on-site patient and staff housing, a
powet house, maintenance shops, a laundry, and a fueling station.

The Port is considering purchasing or taking over control of the Property to redevelop it for a
greater community purpose. This preliminary RI/FS was conducted in support of environmental
due diligence activities associated with that transaction, and to identify the nature and extent of
environmental contamination associated with features of environmental concern and development
of associated preliminary cleanup options and costs. This preliminary RI/FS incorporates
information collected during the focused site assessment (FSA) (MFA, 2015a), which was completed
under an integrated planning grant awarded to the Port by the Washington State Department of
Ecology (Ecology), and supplemental investigations conducted in April and June 2015 under an
interagency agreement between the Port and Ecology.

1.1 Regulatory 'Frcmework

This preliminary RI/FS was conducted in general accordance with guidance put forth in the Model
Toxics Control Act (MTCA) (Washington Administrative Code [WAC] 173-340). The FSA and
supplemental investigation activities included in this preliminary RI/FS were conducted consistent
with industry standard techniques, the FSA work plan (MFA, 2014), and the partial RT wotk plan
(MFA, 2015b).

1.2 RI/FS Objectives

The focus of the preliminary RI was to evaluate the natute and extent of environmental
contamination at the Property, to assess the potential need for remedial action at the Property, and
to assess how environmental impacts could be managed during redevelopment. Specific site
assessment objectives included the following:

o Jdentify features of concern that could potentially have contributed to environmental
contamination at the Property and evaluate the presence or absence contamination
associated with those features
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e Develop a preliminary conceptual site model (CSM) and data quality objectives for site

characterization

¢ Characterize the nature and extent of hazardous substances present in environmental
media at concentrations above MTCA cleanup levels (CULs)

¢ Evaluate potential exposure pathways and associated health risks to cutrent and
reasonably likely future human and ecological receptors on the Property

¢ Evaluate potential cleanup options for confirmed areas of contamination at the Property

2 BACKGROUND

2.1 Property Descripﬁon‘

The Property is located in section 8 of township 35 north and range 5 east of the Willamette
Meridian. The Property comprises four parcels: two rectangular-shaped parcels to the notth with the
same parcel number and a combined area of 143.23 acres (parcel number 38607); a square-shaped,
39.37-acre parcel (parcel number 39356) to the south; and an irregularly shaped, 33.57-acre parcel
(parcel number 100632) to the east (see Figures 1 and 2a through 2d). The Property is located on 2
small plateau with a slight downward topographic slope toward the east, south, and southwest
toward Hansen Creek and Brickyard Creek. \

. I
The Property is bordered by Fruitdale Road to the west and the Northern State Recreation Atea
(owned by Skagit County) to the north, south, and east. The Property is currently zoned urban
reserve public open space and is outside the eastern edge of the Sedro-Woolley, Washington, city
limits, but located within its urban growth area.

The Property currently comprises over 80 buildings and structures. The Property’s current tenants,
who primarily include the Cascade Job Corps, the Pioneer Center, and the National Guard, occupy
some of the buildings, but many of the historical buildings are vacant.

2.2 Property History

The Property was developed in 1909 and operated as a treatment and residence facility and hospital
for people with mental illness until its closure in 1973. After the facility’s closure, the Property was
transferred from the Department of Social and Health Services to the Depattment of Natural
Resources and General Setvices Administration, which later combined to form DES.

The approximately 225-acre campus, which includes the former treatment and residence facility,
hospital, and grounds, was designed to be self-sustaining and included on-site patient and staff
housing, dedicated water supply reservoirs and associated potable water treatment facility, a fueling
station for on-site vehicles, maintenance and paint shops, and a laundry facility. During the
construction of the hospital, much of the Property was logged, graded, drained, and tetraced to
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provide a' suitable ground surface for implementing the layout of the campus (Artifacts Consulting,
2008).

Several buildings have been demolished, and the debtis from a few of these buildings reportedly has
been butied and/or disposed of on site, as determined through interviews of maintenance staff at
the Property (MFA, 2014). Many of the remaining buildings and structures associated with the
former faclhty, as well as the campus landscape, are listed on the National Registry of Historic
Places.

2.3 Features of Potenfial Environmental Concern

Features of potential environmental concern, defined as historical or current features with the
potential to have contributed, or to continue to contrbute, to envitonmental impacts at the
Property, were identified as a result of the following environmental due diligence activities
conducted as patt of the FSA and during development of the preliminary RI/ES work plan (MFA,
2014, MFA, 20152, and MFA, 2015b):

e Review of relevant environmental records in state and/or federal agency databases

* Review of reports documenting the development and historical uses of the Property
e Review of historical blueprints, building plans, and maps

® Review of existing environmental reports

s Site reconnaissance visits

¢ Interviews with DES employees, include facility maintenance staff, and a local government
representative

Table 1 provides a summary of all features of potential environmental concern identified at the
Propetty. Locations for the features of potential environmental concern are also show in Figures 2a
through 2d.

Not all of the featutes of potential environmental concern identified at the Property wete
investigated. This preliminary RI/FS was designed to investigate features with the greatest potential
for environmental impacts, as determined through consultation with Ecology staff and as identified
in the FSA and work plans (MFA, 2014, MFA, 2015a, and MFA, 2015b). Those features that were
investigated, and the associated investigation locations, ate identified in Table 1.

Chemicals of interest (COIs) associated with the features of potential concern listed in Table 1

‘include: total petroleum hydrocarbons (TPH), volatile organic compounds (VOCs), polycyclic
aromatic hydrocarbons (PAHs), polychlorinated biphenyls (PCBs), and metals (arsenic, barium,
cadmium, chromium, coppet, lead, mercury, selenium, silver, and zinc).

2.4 Previous Investigations

The following subsurface investigations have been completed at the Property.
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2.4.1 1993 UST Removal

In 1993, Lone Rock Resources evaluated soil contamination associated with four removed and one
remaining, decommissioned underground storage tanks (USTs) near the Maintenance building, the
Douglas building, and the Denny building (Lone Rock Resources, 1993). Samples were collected
from the soil surrounding the four former and one decommissioned UST locations and analyzed for
petroleumn constituents to evaluate potential petroleum releases to the subsurface. Concentrations of
gasoline were identified in scil near the two former USTs near the Maintenance building at
concentrations up to 7,000 parts per million (ppm), which is above the MTCA Method A CUL of
100 ppm (no benzene detected). Groundwater was confirmed to be in contact with impacted soil,
but was not sampled. Diesel and gasoline were not detected in soil at concentrations above the
MTCA Method A CULs in the other UST locations that were investigated during this event. No
additional assessment of soil or groundwater contamination in association with these USTs was
conducted, until this preliminary RI/FS, which evaluated contamination in association with the
USTs near the Maintenance building (see Table 1).

2.4.2 2014 Focused Site Assessment

On August 19, 2014, MFA conducted a limited subsurface investigation at the Property to evaluate
the presence or absence of environmental impacts associated features of potential environmental
concern identified in the FSA work plan (MFA, 2014). Features of environmental concern, including
those identified in the FSA work plan as well as others identified in the FSA report (MFA, 2015a)
and partial RI work plan (MFA, 2015b), are summarized in Table 1 and discussed in Section l2.3.

The investigation included the collection of two reconnaissance groundwater samples and eight soil
samples from ten temporary borings (locations GP1 through GP10) advanced by a direct-push
Geoprobe™ (see Figure 32). Samples collected and analyzed as part of the FSA are summarized in
Table 2 and boring logs are included in Appendix A. Analytical results from the 2014 FSA
investigation are also included in this report; however, field and laboratory methodology are not
included, but were included in the FSA report (MFA, 2015a).

In the FSA, MFA recommended additional investigation to address data gaps associated with
confirmed soil and groundwater impacts and to evaluate features of potential environmental concern
that had not previously been evaluated (MFA, 2015a). Investigation activities to address those data
gaps were included in the RI work plan (MFA, 2015b).

3 SUPPLEMENTAL INVESTIGATIONS

Subsurface investigations were conducted in April and June 2015 to supplement the findings of the
FSA. The April 2015 investigation focused on addressing data gaps identified in the FSA (MFA,
2015a) and evaluating the presence or absence of COls associated with features of potential
environmental concern that had not previously been evaluated, in accordance with the scope of
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!
work provided in the partial RI work plan (MFA, 2015b). The features of concern with which the
supplemental investigation locations are associated are summarized in the Table 1. The June 2015
investigation was conducted to supplement the preliminary findings of the April 2015 investigation.

Invesiigaﬁon locations are shown in Figures 3a, 3b, and 4. Samples collected and analyzed as part of
the Aprﬂ and June 2015 supplemental investigations are summarized in Table 2.

During the supplemental investigation, groundwater samples from borings GP24, GP26, and GP27
(located - adJacent to the former Laundry bulldmg) were also analyzed for indicators of natural
attenuation (i.e., calcium, chlotide, fetrous iron, magnesium, manganese, nitrate, and total organic
carbon; see Table 2) in order to evaluate monitored natural attenuation (MNA) as a potential
cleanup remedy for tetrachloroethene (PCE) and trichloroethene (TCE) impacts in groundwater
near the former Laundry building.

The supplemental investigations included the following activities:

¢ Collection and analysis of soil and/or groundwater samples from 36 temporary borings.
(GP11 through GP21, and GP23 through GP48) and 14 hand auger locations (HAT to
HA14)

» Installation of four monitoring wells (MWO1 through MW04) and collection and analysis of
groundwater samples

e A survey of the measuting point (ie., top of casing or top of polyvinyl chloride [PVC])
elevations for the four monitoring wells

® Measurement of water levels in the four monitoring wells

o Installation of a soil vapor probe through the forter Laundry building foundation, and
collection and analysis of a sub-slab soil vapor sample

Field and analytical methods used during the supplemental investigations were described in the
sarnplmg and analysis plan, included as appendlx to the partial RI work plan (MFA, 2015b). Boring
logs fr(om the FSA and the supplemental investigations, and monitoring well construction logs, are
included as Appendix A. Field sampling data sheets (FSDSs) for soil and groundwater samples
collected duting the supplemental investigations are included as Appendix B; groundwater quality
data collected duting the low-flow purging performed prior to collecting groundwater samples ate
included on the water FSDSs. FSDSs for samples collected during the FSA are not included in this
report, but are included in the FSA (MFA, 2015a). Analytical results are discussed in Section 5.

Soil conditions were described and visual and olfactory observations were recorded during drilling;
documentation included soil types, lithologic contacts, moisture, and sample depths (Appendix A).
Geographic coordinates for the boring locations were recorded using a hand-held global positioning
system device; the monitoring wells were surveyed by Skagit Surveyors & Engineers on June 16,
2015.

Total boring depths, screened intervals, and sample collection dates and depths are summarized in
Table 2 and included on the boring and well completion logs (Appendix A). Specific chemical
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analyses were chosen for each location based on potential chemical sources, as identified in the
partial RT work plan (MFA, 2015b). Soil and groundwater samples were submitted for analysis to
OnSite Environmental, Inc. (OnSite) of Redmond, Washington, under standard chain-of-custody
procedures. Soil vapor samples were submitted for analysis to Eurofins Toxics, Inc. of Folsom,
California, under standard chain-of-custody procedures.

Hand auger sample locations were adjusted in the field to provide a varied representation of building
types and conditions.

A boring was advanced at location GP22 for collection of a groundwater sample, but no
groundwater was encountered in the boring; therefore, no samples were collected from that location,
but soil observations were recorded (see Appendix A).

An attempt was made to install a fifth monitoring well, co-located with boring GP30; however, the
well was not installed after a storm drain was ruptured during drilling.

. No samples were collected from borings G43 and GP44 in the former Ward buildings area (see
Figure 3b) because debris was not observed in the borings.

4 PHYSICAL SETTING

4.1 Topographic Setting

The Property is located on a slight topographic plateau to the north of the Skagit Valley and is
within the Lower Skagit-Samish watershed. Both Hansen and Brickyard Creeks are tributaries of the
Skagit River, which is located to the south of the Property. In general, the Property slopes to the
south and southeast toward the Skagit Valley and the Skagit River (Water Resource Inventory Area
No. 3). Goat Hill, located in the northwest corner of the Property, contains the highest point of
elevation at the Property (approximately 310 feet above sea level). The lowest elevation point lies
along the southern boundary of the Property at approximately 100 feet above sea level.

4.2 Geology

According to the Geologic Map of the Sedro-Woolley North and Lyman 7.5-minute quadrangles,
the Property and vicinity are underlain by Quaternary glaciomarine drft (Dragovich et al, 1999).
The glaciomarine deposits typically consist of “poorly sorted, pootly compacted diamicton
consisting of silty, sandy, gravelly clay to clayey gravel; moderately well- to well-sorted sandy silt,
sandy clay, clayey silt, and clay” (Dragovich et al., 1999). Geologic cross sections developed through
interpretation of well log, geotechnical boring, and field information, show approximately
horizontally oriented, 100- to 130-foot thick deposits of Quaternary glaciomarine drift within the
vicinity of the Property (Dragovich, et al., 1999).
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MFA reviewed well logs from Ecology’s online well log database for wells located in the nearest
quarter séctions adjacent to the Property tax parcels to better understand the local geology and
identify potential water-bearing zones that may be encountered at the Property. Several logs were
1dent1fied for geotechnical borings located on the Property. The exact location of these borings is
unknown but the logs indicate that the Property is underlain by approximately 25 feet of silt in
some locations and approximately 15 feet of sand and gravel overlying silty sand in other locations

(MFA, 2015a).

Soil observations recorded during the FSA and supplemental investigations indicate that the geology
is relatively consistent throughout the Property, except at locations near Hansen Creek (see Figures
3a, 3b, and 4 for boring locations and the associated boring logs in Appendix A). Thick units of soft
to hard, non-plastic, silt and clay with varying amounts of fine sand to depths of approximately 9 to
15 feet below ground sutface (bgs) were encountered in most boring locations. Underlying the silt
unit, thick deposits of bluish gray silty clay to clay was observed to the maximum depth of 25 feet
bgs. Minor lenses of silty sand and silty or sandy gravel were encountered intermittently within silt
and clay units at depths between 10 and 25 feet bgs, the deepest depth explored. Borings that were
located in closet proximity to Hansen Creek to the north of the Power House (GP17, GP18, GP19,
GP20), contained sandy and gravelly soils a depths below the silt and silty sand unit at approximately
six feet. Borings located topographically higher than those borings north of the Power House, but
close to Hansen Creek, contained sand and gravel units at approximately 15 feet bgs.

Fill containing brick pieces and woody debris has been observed up to 15 feet bgs in the area to the
north of the Power House (see locations GP33, GP34, and MWO04 in Figure 3a and the associated
boring logs in Appendix A) .

Heterogeneities and cross-cutting layers are typical of this type of geologic environment; therefore,
environmental impacts at the Property are not likely to migrate significant distances because
conductive soil layets are probably not well interconnected or continuous.

4.3 Surface Water

Two creeks, Hansen and Brickyard, intersect the Property (Figure 1). Hansen Creek bounds the
north, east, and southeast portions of the Property. Brickyard Creek is located along the westetn
perimeter of the Property. Both of these creeks discharge to the Skagit River to the south of the
Property. Tributaties of Hansen Creek are located along the southwest slope of Lyman Hill and
areas to the north of Goat Hill. Brickyard Creek contains tributaries to the south of Goat Hill and to
the east of Fruitdale Road. A small retention pond that bisects Brickyard Creek is located to the east
of the National Guard Armory facility.

4.4 Groundwater

Groundwater was encountered between 6 and 14 feet bgs during the UST removal investigation
(Lone Rock Resources, 1993). Several logs from Ecology’s online well log database for domestic
water wells in the general vicinity indicate that shallow groundwater is present at depths from less
than 20 feet bgs to greater than 80 feet bgs (MFA, 2015a). These domestic water well logs suggest
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that the local geology is vatiable and is generally composed of water—béaring zones consisting of
sand and gravel interspersed with layers of silt and clay. This type of variable geologic environment
is consistent with MFA’s understanding of the glaciomarine drift deposits present in the area.

Groundwater was encountered in temporary borings at depths between 6 and 18 feet bgs during the
FSA and the supplemental investigations (see water FSDSs in Appendix B and MFA, 2015a). Water-
bearing zones were generally encountered at depths below 10 feet (see boring logs in Appendix A).
Static water levels were measured in monitoring wells MWO01 through MW04 at depths between 10.4
and 17.8 feet bgs (see Table 3).

Groundwater elevations were determined using the sutveyed measuring point elevations and
measured depth to water elevations from the four monitoring wells (see Table 3). Using these
groundwater elevations, groundwater across the northern portion of the Property was determined to
flow towards the east (Figure 5). Due to the large size of the Property and the limited area
represented by the four monitoring wells, it is possible that the groundwater flow direction varties
throughout the Property. It is inferred that groundwater in other areas of the Property flows either
southeast due to the gradual topographic slope of the area toward the Skagit River Valley, west
towards Brickyard Creek, or east towards Hansen Creek depending on the location at the Property
(see Figure 1).

4.5 Terrestrial and Aquatic Life

The gtound surface at the Property generally consists of grass and well established trees and shrubs,
which are dispersed throughout the Property, as well as localized areas covered with paved parking
and roads and impervious structures (see Figures 2a through 2d); most of the Property is vegetated
and unpaved. The original planting plan for the entire campus consisted of thousands of trees and
shrubs (Artifacts Consulting, 2008). Many of these same trees and shrubs remain on the campus
today. The Property abuts the Northern State Recreation Area (INSRA), which includes more than
700 acres of open, vegetated space to the north, east, and south of the Property. Residential
development borders the Property to the west. The NSRA area contains heavily vegetated forestland
and wetlands that have the potential to support a wide variety of wildlife.

Hansen Creek, located along the north, east, and southeast boundaries of the Property, is a salmon-
bearing stream. The Upper Skagit Indian Tribe, in collaboration with Skagit County, completed an
over $2.7 million floodplain restoration project in 2009 to restore salmon habitat in a portion of the
Hansen Creek watershed located immediately south of the Property.

Vaux’s swifts, a small swift native to North Ametica and northern South America, roost in the
Power House smokestack by the thousands in the spring and fall during their yeardy migtation.
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| 5 ANALYTICAL RESULTS

!

Laboratory analytical reports from the preliminary RI are provided in Appendix C. Analytical data
and the laboratory s internal quality assurance and quality control data were reviewed to assess
whether ‘they meet project-specific data quality objectives. This review was performed consistent
with accepted U.S. Environmental Protection Agency (USEPA) procedutes for evaluating laboratory
analytical data (USEPA, 2004, 2008, 2014) and appropriate laboratory and method-specific
gtndehncs (OnSite, 2012 and AT, 2014) Data validation memoranda summarizing data evaluation
procedures usability of data, and deviations from specific field and/or laboratory methods for the
preliminary RI data are presented as Appendix D. The data are considered acceptable for their
intended use, with the appropriate data qualifiers assigned.

F

Analytical laboratory reports and data validation memoranda from the FSA are included in the FSA
report (MFA, 2015a).

The following is a summary of the soil and groundwater analytical results for samples collected.
during the FSA and supplemental investigations. The analyses performed are summarized in Table 2;
analytical results are summarized in Tables 4a, 4b, 5, and 6; and sample locations are shown in
Figures 3a, 3b, and 4.

5.1 Soil

FPAHS

PAHs were analyzed in samples collected from suspected building demolition debris piles, suspected
incinerator and landfill refuse disposal areas, former coal storage and handling areas, and near the
diesel ASTs. PAHs were detected in shallow soil samples collected north and northeast of the Power
House at depths up to seven feet bgs (GP2, GP3, GP4, GP9, GP32, and GP34; see Table 4a and

Figure 3a).

PCBS
PCBs were analyzed in samples collected from the former refuse incinerator and former PCB-

containing transformer vault locations. PCBs Wwere not detected in any of the samples analyzed (see
Table 4a).

TPH
Samples from the atea near the former gasoline USTs, former Superintendent’s residence building

demolition debtis pile, suspected incinerator and landfill refuse disposal areas, and near the diesel
ASTs were analyzed for identification of hydrocarbons. No gasoline-range hydrocarbons were
identified in any of the samples (see Table 4a). Heavy-oil-range hydrocarbons (ie., diesel-range
and/or lube-oil-range hydrocarbons) were identified in samples from near the diesel ASTS;
therefore, those samples and additional samples from that area were analyzed for heavy-oil-range
hydrocarbons (see Table 4a).
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Heavy-oil-range hydrocarbons were detected in the samples collected near the diesel ASTs in the
area to the north and northeast of the Power House at depths up to 12 feet bgs. Heavy oils
concentrations (reptesented as the sum of the diesel-range and lube-oil range hydrocarbon
concentrations) ranged from 150 milligrams per kilogram (mg/kg) to 2,920 mg/kg. The highest
concentrations wete detected in shallow soil samples from locations GP9 and GP10 (see Figure 3a).

Gasoline-range hydrocarbons were analyzed in samples collected from borings near the existing
unleaded gasoline AST and former gascline USTs (GP7 and GP12, see Figure 3a), but were not
detected.

SEMI-VOLATILE ORGANIC COMPOUNDS (SVOCS)
One soil sample, from boring GP12 located near the Maintenance building (see Figure 3a), was
analyzed for SVOCs, but no detections were identifted. '

VOCS

Samples from the area near the former gasoline USTs, former Superintendent’s residence building
demolition debris pile, suspected incinerator and landfill refuse disposal areas, and near the former
Laundry building were analyzed for VOCs. Acetone was detected in samples from the suspected
incinerator and landfill refuse disposal area and former Laundry building (GP4, GP5, GP12 and
GP23; see Figure 3a) at depths up to 15 feet bgs and at concentrations ranging from 0.01 mg/kg to
0.16 mg/kg (see Table 4a). PCE and TCE wete detected at GP23 (located near the former Laundry
building) at a depth of 5 feet bgs at concentrations of 0.011 mg/kg and 0.0035 mg/kg, respectively:
PCE and TCE wete not detected in a sample collected at 15 feet bgs from this same location. No
other VOCs were detected.

Samples collected near the diesel ASTs (GP9 and GP10) and near the existing gasoline AST (GP7)
were analyzed for benzene, toluene, ethylbenzene, and xylenes (BTEX), but not detections were
identified.

METALS

Metals (includes arsenic, barium, cadmium, chromium, copper, lead, mercury, selenium, silver, and
zinc) were analyzed in samples collected near the Maintenance building, the former Superintendent’s
residence building demolition debris pile, suspected incinerator and landfill refuse disposal areas,
former coal storage and handling areas, and near the diesel ASTs (boring locations GP1, GP2, GP3,
GP4, GP5, GP9, and GP39; see Figures 3a and 3b). All metals were detected at least once and all
samples had at least one metal detected (see Table 4b). Metals were detected in soil at depths up to
14.5 feet bgs and concentrations were general low and relatively consistent between locations, which
indicates they may be representative of area-wide background conditions and not associated with a
hazardous substance release. '

Additional borings were advanced at the Property to evaluate area-wide background metals
concentrations in order to determine whether thé previously detected metals concentrations (as
discussed above) are representative of area-wide background conditions or a result of a potential
hazardous substance telease. Samples from borings located in landscaped areas of the Property
where there were no known features of environmental concern were analyzed for metals for an area-
wide background determination (boring locations GP14, GP16, GP19, GP35, GP36, GP37, GP38,
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and GP42; see Figure 4). The area-wide background metals determination is discussed in Section 7.1.
Metals w:ere detected in soil at depths up to 9 feet bgs and at generally low and relatively consistent
concentrations between locations, with the following exceptions:

. I;ead was detected at 900 rng/ kg at 0.5 feet bgs and arsenic at 22 mg/kg at 9 feet bgs at
GP16 in the athletic field at the north end of the campus (see Figure 3a)

|
o Arsenic was detected at 71 mg/kg at 0.5 feet bgs at GP36 near the former Ward buildings
(see Figure 3b)

Additional samples were collected to further evaluate the elevated lead and arsenic detections listed
above. Samples from borings GP45 through GP47 (located in the athletic field) were analyzed for
lead and atsenic and samples from hand auger locations HA12 through HA14 were analyzed for
arsenic (see Figures 3a and 3b). Lead and arsenic concentrations in the samples from GP45 through
GP47 wete generally low and relatively consistent with concentrations observed in other samples
collected across the Property (as discussed above). Arsenic concentrations in the samples from
HA12 through HA14 were elevated and ranged from 18 mg/kg to 61 mg/kg.

Additonal samples were also collected from boring GP48, located south of the carpentty, paint, and
planer shops, and analyzed for arsenic in order to evaluate soil in that location as 2 potential source
for elevated arsenic concentrations detected in groundwater, as discussed in the next section (the
greatest dissolved arsenic concentration in groundwater was detected at GP30, located adjacent to

GP48).

Sampleé were collected from hand auger locations HA2 through HA9 (see Figures 3a and 3b) at a
depth of 0.5 feet bgs and analyzed for lead to evaluate potential lead contamination in shallow soil
associated with lead-based paint on the surfaces of historic buildings. Lead was detected in all
samples at concentrations ranging from 25 mg/ke to 1,300 mg/kg; five out of the eight samples had
lead concentrations greater than 250 mg/kg.

5.2 Groundwater

METALS
Reconnaissance groundwater samples were collected from borings GP2, near the diesel ASTs and in

the former coal storage and handling area, and GP30, near the carpentry, paint, and planer shops,
and analyzed for metals (including arsenic, batium, cadmium, chromium, copper, lead, metcury,
selenium, silver, and zinc)(see Figute 3a and Table 5); the sample from GP2 was analyzed for
dissolved metals and the sample from GP30 was analyzed for total and dissolved metals. Dissolved
arsenic, barium, and copper wete detected at GP2 at relatively low concentrations. All total metals -
analyzed were detected at relatively high concentrations at GP30, but arsenic was the only dissolved
metal detected at 58 micrograms per liter (ug/L).

Reconnaissance groundwater samples from borings located in potential downgradient locations (as
determined based on topography and presence of surface water, ptior to obtaining watet elevation
measurements to determine a flow direction) from features of potential concern located in the
nottheastern portion of the Property (boring locations GP15, GP17, GP18, GP20, GP21, and
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GP29; see Figure 3a) were also analyzed for total and dissolved metals (see Table 5). Metals were
detected in all the samples and the following total metals were detected at relatively elevated
concentrations: arsenic, batium, chromium (total and assumed to be present in the trivalent form
since no hexavalent chromium sources have been identified at the Property), lead, and selenium.
Arsenic and barium were the only dissolved metals detected and of those metals, only arsenic was
elevated with a maximum concentration of 17 ug/L detected at GP17.

In order to determine whether the total metals concentrations detected in the reconnaissance
groundwater samples collected from borings were artificially elevated due to the high turbidity of the
samples (see FSDSs in Appendix B) monitoring wells were installed adjacent to several of the boring
locations and developed so that representative groundwater samples could be collected and analyzed
for metals. Groundwater samples from those wells (MWO01 through MWO04; see Figure 3a) were
analyzed for total and dissolved metals (see Table 5). Total and dissolved arsenic, barium, and lead
wete detected. Total and dissolved arsenic and lead concentrations were generally elevated; the
detected barium concentrations were generally low. Total metals concentrations in samples collected
from the wells were generally much lower than the concentrations detected in the reconnaissance
groundwater samples from the borings, which indicates that the total metals concentrations from the
borings are not representative of groundwater conditions and are likely a result of turbidity
associated with the sampling method.

VOCS

Reconnaissance groundwater samples collected from borings located near the carpentry, paint, and
planer shops; the former Laundry building; and the former gasoline USTs were analyzed for VOCs
(see Figure 3a and Table 5). The following VOCs were detected: carbon disulfide, cis-1,2-
dichloroethene (DCE), n-propylbenzene, PCE, sec-butylbenzene, and TCE; only PCE was detected
at an elevated concentration (11 ug/L at GP8).

Samples from monitoring wells MW01 and MWO02, located in inferred (as determined prior to
measuring water elevations) downgradient locations from the former Laundry building, were also
analyzed for only PCE and a sample from boring GP2, located near the diesel ASTs, was analyzed
for BTEX. None of these constituents were detected.

SVOCS :

Reconnaissance groundwater samples from borings located near the Maintenance building (GP11
and GP12) and in inferred (as determined prior to measuring water elevations) downgradient
locations from the carpentry, paint, and planer buildings (GP21, GP29, and GP30), were analyzed
for SVOC:s (see Figure 3a). SVOCs were not detected in any of the samples analyzed (see Table 5).

PAHS

Reconnaissance groundwater samples from borings located near the Maintenance building (GP11
and GP12), near the former coal storage and handling areas and the diesel ASTs (GP2), and in
inferred (as determined prior to measuring water clevations) downgradient locations from the
carpentry, paint, and planer buildings (GP21, GP29, and GP30), were analyzed for PAHs (see Figure
3a). Naphthalenes, pyrene, and several carcinogenic PAHs (cPAHs) were detected, but only the
cPAHSs were detected at elevated concentrations at locations GP21-and GP29, as determined by the
cPAH toxic equivalency quotients (TEQs)(see Table 5).
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In order to determine whether the cPAH concentrations detected in the reconnaissance
groundwater samples collected from borings GP21 and GP29 were artificially elevated due to the
high tutbidity of the samples (see FSDSs in Appendix B) monitoring wells were installed adjacent to
the bormg locations (MWO01 and MWO02; see Figure 3a) and developed so that representattve
groundwater samples could be collected and analyzed for cPAHs. cPAHs were detected in the
sample from MW01, but were not detected at MWO02 (see Table 5). The concentration detected at
MWO01 w,as over an order of magnitude less than the concentration detected in the sample from the
boring completed in the same location (GP29)(see Table 5), which indicates that the cPAH
concentrations from the borings are not representative of groundwater conditions and are likely a
result of turbidity associated with the sampling method. '

TPH
Reconnaissance groundwater samples collected from borings near the diesel ASTs (GP2), the

former Laundry building (GP8), and the paint, planer, and carpentry shops (GP30) were analyzed
for identification of hydrocarbons. No gasoline-range hydrocarbons were identified in any of the
samples \ (see Table 5). Heavy-oil-range hydrocarbons (iec., diesel-range and lube-oil-range
hydrocarbons) were identified in the sample from near the diesel ASTS (GP2); therefore, that sample
and additional samples from that area (GP15, GP17, GP18, GP20, GP32, and GP33) were analyzed
for heavy-oil-range hydrocarbons (see Table 5). Heavy oils were only detected in the sample from
GP2 at a concentration of 1,740 ug/L.

Gasoline-range hydrocarbons were analyzed in reconnaissance groundwater samples collected from
borings near the former gasoline USTs (GP11, GP12, and GP13) and from botings in inferred
downgradient locations (as determined prior to measuting water elevations) from the existing .
unleaded gasoline AST (GP21 and GP29)(see Figure 3a), but were not detected.

MONITORED NATURAL ATTENUATION PARAMETERS
MNA parameters wete analyzed in samples collected from borings GP24, GP26, and GP27 (see

Figure 3z). MNA parameter results and relevant field-measured water quality parameters are
summarized in Table 6 and discussed in Section 6.1.1.

5.3 Soil Vapor

Given the elevated PCE concentration observed in groundwater adjacent to the former Laundry
building (GP8), a sub-slab soil vapor sample was collected from below the foundation of the
building (see Figure 3a) to determine if there is a potential for VOCs in soil or groundwater to
migrate into indoor air within the building. The vapor sample was analyzed for PCE, TCE, 1-1
DCE, cis-1,2 — DCE, trans-1,2-DCE, and vinyl chloride (see Table 7). The sample was also analyzed
for helium in order to ensure that no leaks were present in the sampling system. PCE was detected
at 100 micrograms per cubic metet. No other constituents were detected (see Table 7).

5.4 Areas of Concern

Given the analytical results of the FSA and supplemental investigations conducted in August 2014,
April 2015, and June 2015, as discussed above; the distribution of impacts, and the historical and
current use of the Property, the following ateas of concern (AOCs) were identified:
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e AOC 1: Former Laundry Building — PCE and associated break-down products in
shallow soll, groundwater, and soil vapor near the former laundry building

e AOC 2: Power House Building — heavy oils and cPAHs in surface soil and heavy oils in
groundwater in the area to the north and northeast of the Power House

e AQC 3: Lead —lead in shallow soil adjacent to historic buildings, in the athletic field, and
in groundwater north of the paint, planer, and carpentry buildings

¢ AOC 4: Arsenic — arsenic in soil in the athletic field and near the former Ward buildings
and in groundwater in the northeastern portion of the Property

e AOC 5: Background Metals — slightly elevated, and relatively consistent metals
concentrations were detected in soil throughout the Property

These AOCs are considered preliminary and may be refined through the development of and
screening to CULs and additional background assessment and/or site characterizaton. A
preliminary CSM was developed for these AOCs, as discussed in the next section. Based on the
CSM, preliminary CULs were developed for comparison to detected COI concentrations (see
Section 7). CUL exceedances by AOC are discussed in Section 8.

6 PRELIMINARY CONCEPTUAL SITE MODEL

The preliminary CSM describes potential chemical sources, release mechanisms, environmental
transport processes, exposure routes, and receptors. The primary purpose of the CSM is to describe
pathways by which human and ecological receptors could be exposed to site-related chemicals. A
complete exposure pathway consists of four necessary elements: 1) a soutce and mechanism of
chemical release to the environment, 2) an environmental transport medium for a teleased chemical,
3) a point of potential contact with the impacted medium (referred to as the exposure point), and 4)
an exposure route (e.g., soil ingestion) at the exposure point.

The preliminary CSM describes potential exposure scenarios based on information collected during
the Property investigations. Elements of potentially complete exposure scenatios relevant to human
health and ecological receptors are discussed below and are presented in Figure 6. The preliminary
CSM diagram focuses on Property receptors and potential exposure pathways related to historical
releases from the Property. Limited data are available for areas outside of the Property boundaries,
which may be affected by sources unrelated to on-Property historical releases. Potential off-Property
sources and potential exposure pathways are therefore not well understood. The CSM may be
' subject to further modification as additional information becomes available. The CSM and exposure
scenarios for a site play a role in selection of cleanup standards.

6.1 Source Characterization

Potential sources of contamination associated with historical and current operations at the Pi;bperty
were identified during the environmental due diligence activities conducted as patt of the FSA work
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plan (MFLA, 2014), the results of the FSA (MFA, 2015a), and the partial RI work plan (MFA, 2015b)
as discussed in Section 2.4 and listed in Table 1. COIs associated with those features of potential
environmental concern wete detected in soil, groundwater, and soil vapor at the Property during the
FSA and supplemental field investigations.. COls detected in soil and groundwater include metals,
TPH, VOCs, and PAHs; PCE was detected in soil vapor. The features of potential environmental
concern associated with confirmed impacts to soil, groundwater, and/or soil vapor are described in
the sections below.

6.1.1 AOC 1: Former Laundry Building

PCE and TCE (a breakdown product of PCE) were detected in soil and groundwater to the
northeast of the former laundry building and PCE was detected in soil vapor collected from beneath
the building foundation. PCE has been the primary solvent used for dry cleaning activities since the
late 1950s. No records of dry cleaning operations at the former laundry building were located;
however, the presence of PCE in groundwater, soil, and soil vapor indicates that a solvent
containing PCE was likely used at some point during historical operations in the building.

Historical building plans and utility maps were reviewed as part of the Property environmental due
diligence. Laundry extractor machines were identified on the plans located at the north end of the
former laundry building and a potential drainage pipe was identified on the utility maps at the
northeast cotner of the building in the approximate location of borings GP8 and GP23 (see Figure
3a). The suspected use of PCE in the extractors is substantiated by the PCE and TCE detections in
soil and groundwater to the northeast of the building. The most likely soutce area for PCE is in the
vicinity of the extractors and dischatge pipe at the north end of the building, which is supported by
the absence of PCE detections in groundwater to the west, southeast, and southwest of the building.

PCE was detected in soil, which indicates there may be a soil source under the building; however,
the PCE concentration in soil vapor was relatively low, which suggests that a soil source, if present,
is likely minimal. '

6.1.2 AOC 2: Power House Building

Historically, coal was.imported by rail and stored in bins behind the Power House where it was
burned in the smokestack as a fuel for heating the boilets used to steam-heat the campus. Diesel
fuel, stored in two approximately 5,000-gallong ASTs, is used as a backup fuel to heat the boilers
(natural gas is currently used as the primaty fuel). The diesel ASTs are located in a covered structure
off the notth side of the Power House building and equipped with a handheld fuel dispenser.

Heavy oils in the shallow soil and groundwater were detected in locations immediately north and
northeast of the Power House building. Impacts appear to be fairly localized to the area immediately
to the notth and northeast of the Power House, but additional soil and groundwater impacts may be
present underneath the building, in particular under the diesel ASTs. However, potential leaks
and/or drips from the handheld fuel dispenser is likely the primary soutce of the heavy oils impacts,
which would suggest that contamination is latgely localized to the area behind the building.
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Coal fragments were observed in shallow soil to the northeast of the Power House, but the extent
was faitly minimal and no thick layers of coal were obsetved in any of the borings (see Appendix A).
cPAHs were detected in the shallow soil to the north of the Power House and are likely associated
with coal material, but cPAH impacts appear to be fairly localized. However, coal-related impacts
(i.e., heavy metals, PAHs) may be present in soil immediately adjacent to the smokestack. No
samples were collected immediately adjacent to the smokestack due to utility access constraints.

6.1.3 AOC 3: Lead

Elevated concentrations of lead were identified in shallow soil immediately adjacent to historical
buildings and at one location in the athletic field (GP16)(see Figure 7). The Cultural Resources
Assessment report for the campus indicated that paint treated with lead and zinc was historically
used on the campus buildings (Artifacts Consulting, 2008). Elevated lead concentrations were
detected in shallow soil immediately adjacent to vacant historic buildings that have been vacant since
the hospital’s closure in 1973; lead concentrations in shallow soil adjacent to maintained, occupied
buildings and newer buildings on the campus were generally lower. Next to the vacant buildings, a
significant number of paint chips were observed during soil sample collection. Paint may have flaked
or peeled off of the building surfaces, or may have been removed by sandblasting, and deposited in
shallow soil. The elevated concentrations of lead identified in these soil samples suggests that lead
paint is/was present in the exterior paint of the histotical buildings and has impacted the soil at the
Property.

Lead impacts in soil associated with lead-based paint are likely localized to shallow soil in the
immediate vicinity of the historical buildings, but may also have been redistributed to other locations
on the Property by wind-based transport or by excavation and replacement of soil. An elevated lead
concentration was also detected in shallow soil in the athletic field (GP16) and total and dissolved
lead were detected in groundwater in monitoting wells near Hansen Creek (MWO01 and MWO02). It is
unclear whether those lead detections are associated with other sources or if lead-based-paint-
contaminated soil has migrated or been re-deposited in other locations at the campus. Aside from
these localized detections in the groundwater sample and in soil from the athletic field and adjacent
to historical buildings, lead concentrations in soil at other locations sampled throughout the
Property have been fairly low.

6.1.4 AOC 4: Arsenic

Elevated concentrations of arsenic in soil and groundwater have been identified at the Property.
Arsenic occurs naturally in soil and groundwater throughout Washington State due to the chemical
makeup of the geologic materials common in this area. Ecology has determined that the natural
background for arsenic is 7 mg/kg in soil and 5 ug/L in groundwater; however, arsenic
concentrations in some geologic environments may be even greater (Welch A. et. al., 2000).

Another potential source of arsenic may be the historical use of pesticides at the Property. Inorganic
arsenic was a widely used in pesticides in the United States until its ban in 1988. The use of inorganic
arsenic is unconfirmed at the Property, but is possible given the significant landscaping that has been
performed on the Property since its development. During the historical operation of the self- -
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|
sustaining farm and greenhouse, the grounds keepets could have used arsenic-based pesticides to
prevent destruction of plants in order to preserve the integrity of the campus and énsure sustainable
food production.

6.1.5 AOC 5: Background Metals

Aside from arsenic and lead, as discussed above, which have been detected at highly elevated
concenttations in some cases, other metals, including barium, chromium, coppet, selenium, and
zinc, have been detected at slightly elevated concentrations in soil throughout the Property. Given
the relatively consistent concentration distribution of these metals, they are suspected as being
related to an area-wide or natural background condition, but additional assessment is needed to
make a determination.

6.2 Fate and Transport of Contaminants

The primary mechanisms likely to influence the fate and transport of chemicals at the Property
include natural biodegradation of organic chemicals, sorption to soil, advection and dispersion in
groundwater, volatilization of volatile chemicals from soil or groundwater to air, and leaching of
chemicals from soil to groundwater. The relative importance of these processes varies depending on
the chemical and physical properties of the released contaminant. The properties of soil and the
dynamics of groundwater flow also affect contaminant fate and transpott.

The Property is widely vegetated, with large areas of unpaved ground surface. The soil-to-
groundwater migration pathway is potentially complete because of the potential for infiltration of
precipitation through the unpaved ground surface at the Property into the vadose-zone soil.
Leaching of neat-surface soil impacts duting precipitation events could result in impacts to shallow
groundwater at the Property.

Volatile contaminants may partition to the vapor phase in the source area or downgradient of the
source area via groundwater transport of dissolved-phase contamination. Contaminant vapots
partitioning from contaminated soil or groundwater could result in impacts to’indoor and outdoor
air quality.

Shallow groundwater beneath the Property likely discharges to Hansen Creek, which is located to
the north, east, and southeast of the Property. Dissolved-phase contamination migrating
downgradient of the source area could potentally discharge to Hansen Creek, resulting in surface
water and sediment impacts.

6.3 Potential Receptors and Exposure Pathways
Potential human and ecological receptors and exposure pathways are shown in Figure 6.

The Propetty is cutrently used for commercial and residential purposes. Buildings historically used
for hospital operations now provide temporary housing for Cascade Job Corps students and Pioneer
Center residents. Redevelopment plans for the Property include expanded residential use of the
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existing buildings as well as development of new structures on building pads of former structures
and new development along the southern boundary of the Property. Therefore, based on current
and potential future uses of the Property, human receptors may include construction workers,
occupational workers, and residents.

Hansen Creek, located along the north end of the Property, provides salmon habitat that may attract
recreational fishers. Therefore, recreational fishers are also potential receptors at the Property.

Ecological receptors could potentially be exposed to chemical impacts at the Property. As discussed
in Section 3.5, the Property abuts the NSRA, which includes more than 700 acres of undeveloped
forestland, grasslands, and wetlands and likely supports a diverse population of ecological receptots.

The following padw'vays are potentially complete for human health and ecological receptors (see
Figure 6):

Occupational Workers and On-Site Residents—Occupational workers and residents currently
occupy the Property for incremental amounts of time for activities related to the operation of the
Cascade Job Corps and the Pioneer Center. Future redevelopment may include increased residential
use of the Property. The pathways by which current or future residents could potentially be exposed
to chemicals at the Property include:

e Direct skin contact with, incidental ingestion of, and inhalation of wind-borne
particulates from chemically impacted shallow soil

e Inhalation of indoor air vapors emanating from soil or groundwater with volatile
chemical impacts

» Direct skin contact with, ingestion of, and inhalation of volatizing chemically impacted
potable groundwater

¢ Direct skin contact with and incidental ingestion of surface water or sediment in Hansen
Creek that has been chemically impacted via discharges of chemically impacted
groundwater

On-Site Construction Workets—There are currently no construction workets (e.g., excavation
workers, trench workers) on the Property. However, construction activities may be petformed as
part of the Property’s redevelopment or future maintenance or improvement activities. Future
construction workers could potentially be exposed to chemicals at the Property by the following
pathways:

e Direct skin contact with, incidental ingestion of, and inhalation of wind-borne
particulates from chemically impacted soil in excavations

® Inhalation of indoor air vapors emanating from soil or groundwater with volatile
chemical impacts '
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Recreational Fishers—Hansen Creek, a trbutary of the Skagit River, has been identified as a
salmon habitat area and may be used by recreational fishers. Recreational fishers could potentially be
exposed to chemicals at the Property by the following pathways:

e Direct skin contact with and incidental ingestion of surface water or sediment in Hansen
Creek that has been chemically impacted via discharges of chemically impacted
groundwater

e Ingestion of chemicals bioaccumulated in the tissue of fish from chemically impacted
sutface water or sediment in Hansen Creek

Ecological Receptors—Ecological receptors may be exposed to chemically impacted shallow soil,
sutface water, sediment, and/or fish tissue at the Property by the following pathways:

e Direct contact with and ingestion of surface water or sediment in Hansen Creek that has
been chemically impacts via discharges of chemically impacted groundwater.

e Ingestion of chemicals bioaccumulated in the tissue of fish from chemically impacts
surface water or sediment in Hansen Creek.

Groundwater contamination was detected at relatively low concentrations approximately 20 feet or
more from Hansen Creek. Therefore, exposure pathways that include discharges of chemically
impacted groundwater to surface water and sediment in Hansen Creek are potentially insignificant,
but will be retained as potentially complete pathways pending further investigation.

Scenarios involving exposure to vapors in outdoor air are also considered insignificant, given the
attenuation that would likely occur in outdoor air.

6.4 Terrestrial Ecological Evaluation .

Potential ecological exposure pathways are shown in Figure 6. Ecological receptors could potentially
be exposed to chemical impacts at the Property via the potential exposure pathways discussed
above. The Property abuts the NSRA, which includes more than 700 acres of undeveloped
forestland, grasslands, and wetlands. Because this large area of undeveloped open space is likely to
attract wildlife to the Property, a site-specific terrestrial ecological evaluation (TEE) was performed
as part of the FSA (MFA, 2015a). The purpose of the TEE is to evaluate potential risk to ecological
receptors from contamination at the Property (see WAC 173-340-7490(1)(b)). The exposure routes
assessed for the TEE included plant uptake of chemicals in soil, ingestion of soil, and ingestion of
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chemicals in plant material or prey. Ecological screening levels may be used as potential soil cleanup
levels, as discussed below.

7 CLEANUP STANDARDS

Accotding to MTCA, the cleanup standards for a particular site have two primary components:
chemical-specific CULs and points of compliance (POCs). The CUL is the concentration of a
chemical in a specific environmental medium that will not pose unacceptable risks to human health
ot the environment. The POC is the location where the CUL must be met.

MTCA provides three different options for establishing CULs for human health: Method A, Method
B, and Method C. MTCA Method A is designed for cleanups at relatively simple sites, such as small
sites that have only a few hazardous substances. Method B can be used at any site. Method C is used
primarily for industrial sites.

Preliminary CULs were developed for screening purposes, as discussed below. These CULs are not
considered final CULs for the Property; CULs may be redeveloped following additional
investigation and characterization of the identified impacts on the Property.

7.1 Solil

Relatively few contaminants were detected in soil at the Property. Historically, the Property has been
used for residential purposes and it is anticipated that it may be used for residential purposes in the
future. Therefore, soil was screened to MTCA Method A CULs for unrestricted land use. The
Method A values are for protection of human health via the direct contact or ingestion pathways
and protection of groundwater via the leaching to groundwater pathway.

For certain constituents, MTCA Method A CULs are not available and Method B CULs were
applied. Method B CULs are calculated concentrations that are estimated to result in no acute or
chronic toxic effects on human health for noncarcinogens, and concentrations for which the upper
bound on the estimated excess cancer risk is less than or equal to one in one million (1 x 109 for
carcinogens. '

As discussed above, a site-specific TEE conducted as part of the FSA (MFA, 2015a) indicated that
ecological indicator concentrations (EICs) may be need to be used to screen detections of chemicals
in soil. Detections of chemicals in soil were compared to EICs for plants, soil biota, and wildlife
from Table 749-3 of WAC 173-340-900.

Metals occur naturally in soils and consistent and slightly elevated metals concentrations wete
detected throughout the Property, which suggests elevated metals concentrations in soil may be an
area-wide or natural background condition and not telated to a hazardous substance release. Sample
locations in areas with no known impacts were identified in coordination with Ecoclogy for
conducting an area-wide background assessment (see Figure 4). Sample locations and depths were
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!
selected to provide spatial distribution, and multiple depth intervals were analyzed to evaluate the

vertical cloncentration profile (see Table 2 and 4b). Metals concentrations of 26 samples collected
from ten! locations (26 samples from 12 locations for arsenic concentrations) were used to calculate 2
metals- speclﬁc 90 percent upper tolerance limit with 90 percent coverage (90/90 UTL)
conccntratlons (see output calculations in Appendix E). Elevated arsenic concentrations detected in
the area near the former Ward building (GP36, HA12, HA13, and HA14; see Figures 3b and 4) were
considered outliers and not included in the background calculation for arsenic.

These 90/90 UTL values ate considered area-wide background soil concentrations and were
calculated for arsenic, barium, chromium, copper, selenium, and zinc. Background concentrations
were not calculated for lead, since lead appeats to only be elevated in localized areas and is likely
associated with a hazardous substance release(s) given the relatively high concentrations detected.
Background concentrations were also not calculated for cadmium, mercury, or silver since these
metals were either not detected ot detected at relatively low concentrations in soil.

Soil scteening levels or EICs that ate less than the 90/90 UTL background concentrations may not
apply (see Table 4b). Howevet, soil metals concentrations were preliminarily screened to the MTCA
Method A (or Method B when no Method A value was available) or EIC values pending additional
assessment of background conditions.

Soil CULs for the protection of potable groundwater (leaching-to-groundwater pathway) are not
cutrently recommended as potential cleanup targets for soil on the Property. The leaching-to-
groundwatet critetia are helpful in providing an initial screening of soil data to assess the potential
for impacts to groundwater; however, because empirical groundwater data are available, they are
used tc?' evaluate groundwater conditions.

|
7.1 .]1' Points of Compliance in Soll

The soill POC is the depth at which soil CULS shall be attained. The standard POC in soil for human
direct contact and for ecological receptors is 15 feet bgs throughout the entire site. This standard
POC is applied to soil on the Property.

7.2 Groundwater

Groundwater was screened to MT'CA Method A CULs and applicable or relevant and appropriate
requirements (ARARs) for freshwater surface water. For certain constituents, Method A CULs were
not available and Method B CULs were used. The minimum concentration of the state and federal
aquatic life and human health freshwater water quality standatds were selected as the surface water
ARARs. These ARARs are for protection of aquatic species via ditect contact with surface water
potentially impacted by dischatges of chemically impacted ground water. Screening to sutface water
ARARs was completed for every detected constituent except arsenic. The MTCA Method A CUL
for arsenic is developed form background concentrations in Washington State and so the Method A
CUL for atsenic was used for surface water screening. Additional CULs may be required to be
protective of benthic species via direct contact with sediment impacted by discharges of chemically
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impacted groundwater; however, additional assessment of this pathway is needed to determine if it is
potentially complete.

Concentrations of VOCs detected in groundwater wete also compared to groundwater screening
levels for vapor intrusion, from Ecology’s draft guidance on evaluation soil vapor intrusion
(Ecology, 2015). Groundwater CULs, surface water ARARs, and vapor screening levels are
summarized in Table 5.

7.2.1 Points of Compliance in Groundwater

For groundwater, the POC is the point or points where the groundwater CULs must be attained for
a site to be in compliance with the cleanup standards. Groundwater CULs shall be attained in all
groundwater from the POC to the outer boundary of the hazardous-substance plume. A conditional
POC may be established if it is not practicable to meet the CULs throughout the site within a
reasonable restoration time frame (WAC 173-340-720(8)(c)). A conditicnal POC for groundwater is
not proposed at this time.

7.3 Soil Vapor

Soil gas concentrations were compared to MT'CA Method B sub-slab scil gas scteening levels (SLs)
(Ecology, 2015). The most stringent of the carcinogenic and non-carcinogenic SLs was selected.
These screening levels are protective of indoor air given attenuation of soil gas concentrations

through the foundation (i.e., slab) of a building.

7.3.1 Points of Compliance in Soil Vapor

For soil gas collected beneath the foundation of existing buildings (i.e., sub-slab soil vapor), the
standard POC is immediately below the foundation of the building. The standard POC is applied to
sub-slab soil vapor at this Property.

8 PRELIMINARY CLEANUP LEVEL EXCEEDANCES

Soil concentrations are compared to preliminary CULs in Tables 4a and 4b. Soil exceedances of
human-health-based CULs are shown in Figure 8; EIC exceedances are shown in Tables 4a and 4b,
but are not shown on a figure since potential EIC exceedances require further evaluation relative to
background conditions.

Groundwater concentrations are compared to preliminary CULs in Table 5. Groundwater CUL
exceedances are shown in Figure 9. Total metals and cPAH exceedances in reconnaissance
groundwater samples collected from borings are indicated in Table 5, but are not included on Figure
9 and are not discussed below because these exceedances were determined to be associated with
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. I . . .
interference from the turbid water collected from the borings and not representative of groundwater
conditions (as discussed in Section 5.2).

Detected concentrations of some constituents were summed for comparison to applicable CULs as
follows: |

|

¢ A TEQ was calculated for cPAHs for comparison to the benzo(a)pyrene CUL.

¢ Diesel-range and lube-oil-range hydrocarbons were summed for comparison to the
heavy oils CUL.

® M-, p-, and o-xylenes were summed. for comparison to the total xylenes CUL.

e 1- and 2-methylnaphthalene and naphthalene were summed for comparison to the
naphthalene CUL.

CUL exceedances are discussed for each AOC, as identified in Section 5.4, below. Preliminary
cleanup options to address CUL exceedances in each AOC are discussed in Section 9. These AOCs
may be refined following development of final CULs.

8.1 AOC 1: Former Laundry Building

A single concentration of PCE exceeded the MTCA Method A CUL of 5 ug/L and the surface
water ARAR of 0.69 ug/L in the groundwater off the northeast corner of the former laundry
building at 11 ug/L in GP8 (see Figure 9). No other detections of PCE, TCE, 1,1-DCE, cis-1,2-
DCE, trans-1,2-DCE, or vinyl chloride were identified in the groundwater collected around the
perimeter of the building or in reconnaissance groundwater collected to the northwest of the
detection at GP8 near Hansen Creek (GP25). PCE was detected in a reconnaissance groundwater
sample collected to the north of the former laundry building near Hansen Creek (GP29), but was
determined to not exceed surface water screening criteria. PCE was not detected in a monitoring
well installed adjacent to GP29 (MWOQ1). Given the low concentration of PCE detected in the
sample locations near Hansen Creek, it is unlikely that impacts are migrating to surface water and
the absence of detections of PCE or any of its daughter products at any other sample location near
the. former laundry building suggests that the groundwater impacts are likely localized to an area off
the northeast corner of the laundty building.

Soil collected from a location to the south and immediately adjacent to the location of the detection
in groundwater identified low detections of PCE and TCE in a soil sample collected at 5 feet bgs,
but were not detected at the 15 foot sampling depth in the same boring location (GP23). Both the
detection of PCE and TCE were below MTCA Method A CULs for untestricted land use.

The detection of PCE in sub-slab soil vapor collected within the northeast corner of the former
laundry building was below the MTCA Method B SL for sub-slab soil gas and indicates that
volatizing concentrations of PCE are not enteting the indoor air of the building at concentrations
harmful to human health.
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Additional characterization of the groundwater to the east and northeast sampling location with the
exceeding PCE concentration in groundwater may help better determine the lateral extent of
impacts given the lack of data at the other locations around the former laundry building. However,
given the low concentrations detected in soil, groundwater, and soil vapor, it is likely that impacts
may be able to naturally attenuate to concentrations below CULs over time and will not require
immediate cleanup action.

MNA parameters (e.g., anions, dissolved metals, total organic carbon [TOC], ferrous iron) were
analyzed in samples collected around the petimeter of the building (GP24, GP26, and GP27). MNA
results from those locations indicate the following:

e High concentrations of a competing electron acceptor (nitrate) could impede reductive
dechlorination of PCE and its breakdown products

s Favorable pH for microbial populations

e The elevated ferrous iron, chloride, manganese, magnesium, and calcium concentrations
suggest anaerobic degradation may be naturally occurring

e The high turbidity concentration measured at GP26 indicates that there may be possible
interference from the aquifer material and MNA parameter results may not be
representative of aquifer conditions

These results indicate that conditions are not ideal for anaerobic degradation, but that it may be
naturally occurting. However, neither PCE nor any of its daughter products were detected at these
locations where the MNA parameters were analyzed. Therefore, the MNA results may not
representative of conditions within the PCE plume, making these results inconclusive.

8.2 AOC 2: Power House Building

Exceedances of heavy oil and the cPAH TEQ concenttations were identified in shallow soil to north
of the Power House building above MTCA Method A CULs (see Figure 8 and Table 4a).
Exceedances of heavy oils were detected in surface soil at approximately 0.5 feet bgs, but were not
detected at 3 feet bgs in the same area. Additional soil samples collected approximately 20 feet to the
north, northeast, and east of the heavy oil and cPAH TEQ exceedances did not identify heavy oil or
cPAH TEQ concentrations above MTCA Method A CULs. Impacts related to cPAHs and heavy
oils to the north of the Power House building are likely localized and located within the shallow soil
beneath the asphalt below the fuel dispenser to the diesel ASTs.

Groundwater was determined to have been impacted by a heavy oil concentration of 1,740 ug/L,
above the MTCA Method A CUL of 500 ug/L, immediately north and adjacent to the handheld fuel
dispenser connected to the diesel ASTs. Additional groundwater samples were collected
approximately 20 feet to the north and northeast of the exceeding groundwater sample location
toward Hansen Creek. A detection of heavy oils was not observed in either location. Given the lick
of detections observed in the other two sampling locations, it is likely that heavy oil impacted
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groundwfater is telatively localized to immediately adjacent to the north side of the Power House
building.'

Heavy oils concentrations in soil in three locations (GP9, GP10, and GP34) located north to
northeast of the Power House also exceeded EICs (see Table 4a). However, any remedial action to
address petroleum contamination in this AOC would also likely address the EIC exceedance areas.

8.3 AOC3:lLead

Lead concentrations in soil exceeding the MTCA Method A CUL of 250 mg/kg were observed at
locations immediately adjacent to buildings on the campus, specifically those that have been seldom
used since the closure of the hospital in 1973 and are cutrently in significant disrepair (Figure 7). Six
lead detections significantly exceed the MTCA Method A CUL with concentrations ranging between
250 2and 1,300 mg/ke.

One significant CUL exceedance of lead was located in the surface soil of a sampling location
(GP16) that had been proposed for use in the background metals calculation as there had been no
indication of any nearby soutce area. This indicates that lead exceedances in shallow soil may not be
restricted to locations immediately adjacent to dilapidated buildings, but could instead illustrate the
potential for small areas on the Propetty to contain elevated lead concentrations caused by
widespread historic lead paint use on the exterior of buildings in the campus. Lead concentrations in
soil in this area also exceeded EICs (see Table 4b).

The lateral and vertical extent of lead impacts in the soil surrounding the buildings and potentially
throughout the campus are not well delineated and will likely require additional assessment ptior to
redevelopment and reuse of the historical structures.

A single CUL exceedance of dissolved lead above surface water criteria of 0.54 ug/L was identified
at MWO2 at 1 ug/L. No other exceedances or detections of dissolved lead were identified at any
other sampling location. Given the low detection and that the MTCA Method A CUL for
groundwater is 15 ug/L, this exceedance does not likely indicate an immediate cleanup is required
for groundwater near MWO02; however, additional characterization and/or monitoring of the
groundwater is suggested to obsetve lead concentrations over time and attempt to identify any other
lead exceedances in groundwater that could affect the nearby creek.

Total lead was also detected in monitoring wells, but the dissolved concentrations are considered
representative of the concentrations available for potential migration to sutface water. However,
total lead concentrations may pose a drinking water concern if groundwater is used as potable water.

8.4 AQOC 4: Arsenic

Arsenic soil concentrations in most locations sampled exceed EICs and/or human-health-based
CULs (see Table 4b and Figure 8). As discussed in Section 6.1.4, arsenic occurs naturally in soils, and
further investigation was conducted to establish and area-wide background concentration for the
Propetty.
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Arsenic was detected in 24 of the 29 samples’. The detectons were consistent throughout the
Property, generally ranging between 10 to 15 mg/kg in surface and subsurface soils up to 17 feet
bgs. The consistency of the results both laterally and vertically strongly suggests that the
concentrations are reflective of natural processes, rather than a sutficial widespread source (e.g.,
historical use of an inotrganic atsenic pesticide). Even under alkaline soil conditons supporting
arsenic mobility it is unlikely that surficial arsenic would leach to depths up to 17 feet (Landau
Associates, 2006 and USDHHS, 2007). At multiple locations, concentrations at deeper depths are
higher than at shallow depths (e.g. GP16, GP37, and GP38), further indicating concentrations are
not related to surface impacts. An exception to the general trends described above is a small area
sampled (GP36, HA12, HA13, and HA14; see Figure 3b) with arsenic detections in near surface soil
ranging between 38 and 71 mg/kg. These concentrations ate well above other sample results and
typical background conditions and likely reflect a locally impacted area. These sample results were
therefore not included in background calculations.

The area-wide arsenic background concentration was calculated using a 90/90 UTL, consistent with
recent Ecology guidance (Ecology, 2015), as discussed in Section 7.1. The 90/90 UTL is 17.2 mg/kg
(see Table 4b and Appendix E). Note that this value is within the natural background range
established for the state of Oregon (DEQ, 2013). The value is below the MTCA Method A value for
untestricted land use (20 mg/kg, based on “urban backgtound”) and above the wildlife and plant
EICs of 7 and 10 ppm, respectively (Table 749-3 of WAC 173-340-900). MFA recommends using
the 90/90 UTL value of 17.2 mg/kg when evaluating potential adverse effects to ecological
receptors rather than the wildlife or plant EICs.

Given the identification of one localized area consisting of elevated arsenic, it is possible that
localized areas of arsenic are present at the Property. Additional assessment of arsenic in soil is
recommended to determine if the detections identified during this investigation are the result of area
background or a natural background condition of arsenic at the Property. All non-background
sample results (GP1, GP2, GP3, GP9, and GP39) collected in suspected source areas are below
90/90 UTL of 17.2 mg/kg and the MTCA Method A CUL of 20 mg/kg with the exception of the
small area around GP36 which contains arsenic concentrations above both the site-specific
background value and the human health criteria.

Arsenic was detected in groundwater at concentrations above the MTCA Method A value of 5 ug/L
(see Figure 9). The value is based on natural background concentrations for the state of Washington
(Table 720-1 of WAC 173-340-900) and is protective of the drinking water pathway. Note that
typical background concentrations for the state can exceed 5 ug/L and be as high as 25 ug/L
(Ecology, 2011) and concentrations in samples collected at the Property generally ranged between
1.2 and 21 ug/L, with the exception of GP-30 (58 ug/L) and MWO01 (37 ug/L). Property arsenic soil
and groundwater concentrations do not appeat to be co-located and it is not known to what extent
subsurface arsenic concentrations are affecting groundwater or if there are larger regional processes
affecting the concentrations. For example, GP30 contained the highest concentrition of arsenic in
groundwater at 58 ug/L; however, an adjacent soil boring, GP48, had a maximum soil concentration

! The three samples that were reported as non-detect for arsenic had method reporting limits of either 6.5 mg/kg (two
samples at GP35 and one sample at GP38). It is likely that concentrations of arsenic below these reporting limits
may be present within those four non-detect samples.
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of only 13 mg/kg at 17 feet bgs. Similar trends between high groundwater concentrations and low
soil concentrations were observed between GP4 (6.2 mg/kg) and GP17 (17 ug/L), as well as at
GP14 (14 mg/kg) and MW01 (21 ug/L). For example, GP30 contained the highest concentration of
‘arsenic in groundwater at 58 ug/L; however, an adjacent soil boring, GP48, had a maximum soil
concentration of only 13 mg/kg at 17 feet bgs. Similar trends between high groundwater
concentrations and low soil concentrations wete obsetved between GP4 (6.2 mg/kg) and GP17 (17
ug/L), as well as at GP14 (14 mg/kg) and MW01 (21 ug/L). Groundwater is not cutrently used for
drinking water and thus immediate cleanup action is likely not required at this time; however, further -
monitoting of the groundwater near the creek may be considered.

Total arsenic was also detected in monitoring wells, but the dissolved concentrations are considered
representative of the concentrations available for potential migration to surface water. However,
total arsenic concentrations may pose a drinking water concern if groundwater is used as potable
water.

Groundwater at the Property may discharge to surface water (Hansen Creek) and the MTCA
Method A background value was applied for a pteliminary evaluation of potential groundwater
discharge to sutface water impacts. Arsenic concentrations exceeding 5 ug/L were detected in
groundwater near Hansen Creek. It is unknown if and at what concentrations groundwater
discharges to the cteek. Restoration of the creek is currently being conducted by the Upper Skagit
Indian Ttibe. Sutface water, pore water sampling, or a seep survey may be considered to evaluate
whether elevated arsenic concentrations are entering the creek.

8.5 AOC 5: Background Metals

Other metals, aside from atsenic and lead as discussed above, including barium, chromium, copper,
. selenium, and zinc, have been detected at concentrations above EICs in soil throughout the
Propetty (see Table 4b). Given the relatively consistent concentration distrbution of these metals,
they are suspected as being related to an area-wide or natural background condition, but additional
assessment is needed in order to make a2 determination. Therefore, preliminary cleanup options are
not considered for this AOC in this report.

9 PRELIMINARY CLEANUP OPTIONS

Based on the current, partial understanding of the nature and extent of CUL exceedances within
each AOC, this section describes the most likely set of cleanup options and associated costs for
addtessing each AOC. This discussion includes multiple options, as appropriate, for each AOC.

The primary goal is to identify any existing exposure risks, and offer remedial options to effectively
eliminate these risks. This allows for addressing immediate exposure risks and potentially delaying
cleanup actions to dovetail with property redevelopment plans. Preliminary cost estimates wete
developed to accompany these conceptual-level cleanup options.
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9.1 Criteria for Cleanup Option Selection

Criteria typically used to evaluate cleanup alternatives are defined in the MTCA regulation (WAC
173-340-360). The specific criteria are grouped into three sets in the decision-making process. These
ctiteria are as follows: .

s Threshold requirements:
— DProtect human health and the environment
— Comply with cleanup standards (WAC 173-340-700 through 173 340 760)
— Comply with applicable state and federal laws (WAC 173-340-710)

— Provide for compliance monitoring (WAC 173-340-410 and 173-340-720 through
173-340-760)

¢ Other requirements:

—~ Use permanent solutions to the maximum practicable extent. If a dlsproportlonate
cost analysis 1s used, then evaluate:

Protectiveness

Petmanence

Cost

Effectiveness over the long term
Management of short-term risks

Technical and administrative implementability

H*OX XK X K %

— Consideration of public concerns

¢ Restoration time frame

The cleanup options for each AOC presented in this section were selected either to a) address
immediate exposure concerns (i.e., interim actions), or b) meet MTCA. threshold requirements, but
were not evaluated with a disproportionate cost analysis, which is outside the scope of this report.
However, the evaluation criteria considered as part of a disproportionate cost analysis will be
generally considered in the selection of cleanup options (lnclude discussion of criteria, e.g,
permanence, protectiveness, etc.).

9.2 AQOC 1: Former Laundry Building

As described in Section 6.1 above, PCE was detected in concentrations above the MT'CA Method A
CUL for groundwater neat the former laundry building. Boring location GP8 exceeded CULs for
PCE. In order to define the lateral extent of contamination, an additional boring was sampled
(GP23). Although nearby boring GP23 had detections of PCE in the soil, they were below the
CULs. Therefore, based on available information, the contamination is limited to a small area near
(and possibly beneath) the former laundty building.
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Exposu{'e Routes —Three potential exposure routes exist for groundwater: inhalation of vapors,
incidentd] ingestion, and direct contact. Complete pathways for incidental ingestion and direct
contact only exist if workers are digging in scil below the water table. Potential inhalation exposure
to occupants of the building is not a concern based on recently updated MT'CA. indoor air screening

levels (Ecology, 2015).

Potential Remedies—There are several potential remedies for groundwater contaminated with
PCE. Common remedial techniques considered for Area 1 are discussed below.

MNA—Natural attenuation consists of allowing naturally occurring processes such as
dilution, dispersion, adsorption, and subsequent biodegradation to destroy cVOC mass and
reduce concentrations. Site conditions may be favorable for natural attenuation to occur.
MNA is commonly combined with institutional controls and monitoring,

© Institutional Controls—An environmental covenant containing language approved
by Ecology would be recorded in Skagit County. The covenant would document the
on-site environmental conditions and the associated proactive measures intended to
limit exposure potential during future development. Requirements for Ecology
notification prior to initiating subsurface activity would be included. The
environmental covenant should also include notification requirements to utility
workers that may have contact with contaminated groundwater while installing
utilities or undettaking other construction activities.

o Monitoring Plan—A long-term monitoring plan would be developed to support an
MNA remedy. The plan would likely include quarterly monitoring, which would
reduce to semiannual or annual monitoring over time.

Bioremediation—In this process, microotganisms degrade contaminants through use or
transformation of the target substances. Enhanced bioremediation involves the addition of
substrates and/or nutrients to the subsutface to increase bacterial growth and degradation

.rates. Bioremediation has been successful at sites with low levels of contaminaton.

Source control measures—These measures included excavation and off-site disposal of
impacted soil, restoration of pavement and sidewalk concrete, and installation of a passive
soil ventilation system in the gravel bedding around the building footprint. There is the
potential for contamination (or source areas) to be located under the building. For the
purposes of this document, it is assumed that ateas beneath the building are not accessible
for source control methods of removal. Additionally, since the impacted area is relatively
small, and PCE concentrations are relatively low, source removal excavation is not necessary
for this area. Therefore no cost estimate was prepared for this option. However, if during
future redevelopment any plans include removal of this building, source control excavation
could be considered.

Recommendations—DBased on the concentrations of PCE in groundwater and near the former
laundry building, thete are no immediate tisks of exposure. Therefore, an interim action is not
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needed to address this AOC. A cleanup of this AOC could be scheduled at a futute date to occur
concurrently with the redevelopment timeline.

In terms of remediating this AOC in the future, the most cost effective solution is likely in situ
bioremediation. An enhanced in situ bioremediation program (in the vicinity of GP8) could be
implemented to reduce groundwater solvent concentrations. This can be accomplished by injecting
amendments directly into the ground around the building footprint. A combination of amendments
could be designed to enhance degradation of chlorinated ethenes through biotic and abiotic
processes. This would use direct-push technology and a high-pressure pneumatic pump. Semiannual
petformance monitoring data would inform progress for the rematning PCE in the groundwater.

For the purposes of the cost estimate, one injection event is assumed to be sufficient to address the
residual contamination in the area. It may require multiple injection events. Groundwater
monitoring will be conducted in the vicinity to verify the effectiveness of the treatment system.

Both bioremediation and MNA would reduce contaminant mass and potentially reduce
concentrations below preliminary CULs. Bioremediation is expected to have a shorter restoration
time frame than MNA. MNA was selected as the preferred immediate action for the AOC because
the reduction in restoration time frame with bioremediation does not justify the additional cost.
Conceptual level cost estimates for the remedial options at the former laundry building are provided
in Table 8. These costs estimates are preliminary and for comparison purposes; costs would be
revisited once a preferred remedial option is selected.

9.3 AOC 2: Power House Building

As described above in Section 6.2, petroleum hydrocatbons (heavy oils, diesel, and lube oil) were
detected in both soil and groundwater samples collected from north of the power house building.
These detections were above MTCA Method A CULs and generally limited to near sutface soils
(detected at 0.5 feet bgs but not at 3 feet bgs). For the purposes of this report, it is assumed that
exceedances are limited to this vertical extent. A total heavy oil exceedance was also observed in a
single groundwater sampling location (GP2). The sample depth at this location was approximately
10 feet bgs.

Based on these investigation results, the contamination appears limited to a small area just to the
north and northeast of the power house building.

Exposure Routes—Three potential exposure routes exist for the contaminated soil and
groundwater at the power house building: inhalation of vapors, incidental ingestion, and direct
contact. The primary exposure routes of concern are the direct contact and incidental ingestion of
near surface soils. There is risk of exposure for workers who may be digging in near surface soils
within the AOC.

Potential Remedies—There are several potential remedies for soil and groundwater contaminated
with petroleum hydrocarbons. Common remedial techniques include bioremediation, chemical
oxidation, removal via excavation, and containment via capping. MNA may also be considered.
These remedies are generally consistent with the approaches discussed in Section 8.2.
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Recommendations—Based on the concentrations of petroleum hydrocarbons detected in the soil
and grou]xldwater, there are limited immediate risks of exposure. As mentioned above, the primary
concern is for workers that would distuth the near sutface soil (Le., utility maintenance) around the
power house building. Thetefore, some form of immediate interim action is recommended for this

AOC. |

In termsl of remediating this AOC, the most cost effective solution is likely to be near surface soil
excavation and backfilling with an amended soil material. The contaminated near surface soil would
be removed by excavation. The backfill matetial would be amended (mixed) with a controlled-
release oxygen product in order to address any residual contamination that may remain beyond the
excavation. The controlled-release oxygen product will accelerate the biodegradation of petroleum
hydrocarbons in the AOC.

The capital costs of implementing a removal and amendment action are higher than MNA or
containment via capping. However, because the contaminant degradation rate is accelerated
compared to natural degradation, there is minimal site disturbance; and apphcation would be easy,
this would be a faster cleanup than could be provided by the other options. Additionally, the
capping and MNA options will require ongoing groundwater monitoring, which would have a longer
duration than removal and amendment.

The removal and amendment option can be accomplished by a single event. This event would
include excavation, off-site removal and disposal of contaminated soil, and mixing backfill material
with a chemical oxidant that destroys petroleum contaminants. The amendment works by
converting the contaminants to innocuous compounds that are commonly found in nature.
Semiannual performance monitoring data would be collected to monitor for petroleum degradation
progtess in the groundwater.

All three options could reduce contaminant mass and potentially reduce concentrations below
preliminary CULs. Excavation with amendment backfill would have a much shorter restoration time
frame than the other two options. Conceptual level cost estimates for the remedial options at the
power house building are provided in Table 9. These costs estimates are preliminary and for
comparison purposes; they would be revised once a preferred remedial option is selected.

924 AOC 3: Lead

Lead was identified to exceed the MTCA Method A CUL near several of the histotic buildings on
the campus. Additional characterization of the lateral and vertical extent of impacts to the soil
surrounding the buildings is tecommended to help guide any future redevelopment actions in those
areas of the Property. Additional monitoring of lead in groundwater near Hansen Creek may be used
to determine if surface water is being affected. by elevated dissolved lead concentrations at the
Property as described in Section 6.

2.5 AQOC 4: Arsenic

As discussed in Section 6, one area on the Property was identified to have been impacted by arsenic
in shallow soil (GP36, HA12, HA13, and HA14). Additional characterization of the lateral extent of
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arsenic impacts in this area is recommended to determine if concentrations are related to a larger
source area or are genetally localized. Arsenic detections exceeding 5 ug/L were identified in
groundwater near Hansen Creck. It is unknown if and at what concentrations groundwater
discharges to the Creek. Sutface water or pore watet sampling and a seep survey may be considered
to evaluate whether elevated arsenic concentrations are entering the Creek.

] O RECOMMENDATIONS

Additional investigation and site characterization may be watranted to further delineate the
contamination and associated risks. These remedial cleanup options were developed to a conceptual
level. Prior to implementing any interim actions, ot selecting any final cleanup options, a data gap
investigations should be conducted. Additionally, further evalvation (MTCA comparison and
evaluation of the alternatives) and analysis (disproportionate cost analysis) of the cleanup options is
recommended.

All remedial cleanup options should be verified to meet the MTCA threshold requirements before
being considered as a cleanup action. Any cleanup alternatives considered should provide for a
reasonable restoration time frame. Under MTCA, the most practicable permanent solution should
be used as the baseline against which other alternatives are compared. This MTCA evaluation has
not yet been completed, however, preliminaty conceptual remedial options and a preliminary MTCA
evaluation have been developed. Following additional site characterization, these remedial options
can be further developed, compared with MTCA criteria and analyzed to select a preferred
alternative. A more detailed cost estimate can then be provided.

Former Laundry Building—Based on the concentrations of PCE in groundwater and near the
former laundry building, there are no immediate risks of exposure. Therefore, an interim action is
not needed to address this AOC. A cleanup of this AOC could be scheduled at a future date to
occur concurrently with the redevelopment timeline. At this time, MFA suggests MNA as the
preferred immediate action for the former laundry building because the reduction in restoration time
frame with bioremediation does not justify the additional cost. An environmental covenant and
protective signage would be required for protection of site workers and to warn of potentially
harmful substances beneath the asphalt. Quarterly groundwater monitoring would be conducted in
the vicinity to monitoring the MINA progress.

Power House Building—MFA recommends limited excavation and backfilling with amended soil
matesial in the vicinity of the power house building. The excavation actions will remove near surface
soll contamination (and risk associated with direct contact). The amended backfill material will help
reduce groundwater petroleum concentrations. Groundwater monitoring should be conducted in in
the vicinity to verify the effectiveness of the treatment.

Lead in Soil and Groundwater—MFA recommends additional characterization of the lead
concentrations in the soil adjacent to the historical buildings and throughout the Property to identify
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!

the presence/absence of any other localized ﬁnpacts as observed at GP16 and additional monitoting
of lead in: groundwater near Fansen Creek.

Arsenic in Soil and Groundwater—MFA tecommends additional characterization of arsenic
concentration is soil near GP36 and throughout the Property to identify the presence or absence of
any other localized impacts and addidonal monitoring and characterization of arsenic in

groundwater.

Other Metals in Soil—MFA recommends additional characterization of metals in soil throughout
the Property to determine whether EIC exceedances are a result of a natural background condition

or 2 hazardous substance release.
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LIMITATIONS

The services undertaken in completing this report were performed consistent with generally
accepted professional consulting principles and practices. No other warranty, express or itnplied, is
made. These services were performed consistent with our agreement with our client. This report is
solely for the use and information of our client unless otherwise noted. Any reliance on this report
by a third party is at such party’s sole risk.

Opinions and recommendations contained in this report apply to conditions existing when services
were performed and are intended only for the client, purposes, locations, time frames, and project
parameters indicated. We are not responsible for the impacts of any changes in environmental
standards, practices, or regulations subsequent to performance of services. We do not warrant the
accuracy of information supplied by others, or the use of segregated portions of this report.
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Table 1

Features of Potential Environmental Concern
Northern State Hospital Property

- Port of Skagit
. Sedro-Woolley, WA
Repor.'t figure Feature Index
, showing this
! Location ID . Number on
| feature/boring .
| . Figures
| location
Features of Potential Environmental Concern®
Potential pqu cleaning and other maintenance-related activities in GP1. GP1]
the Maintenance Building and former 1,000- and 2,000-gallon gasoline G’P12 ’ 2a, 3a 17,18, 19
USTs: ,
Two existing 8,000-gallon {approximately) diesel ASTs with a fuel GP2, GP9, GP10,
dispenser and former coal bin and smokestack located north of the GP32, GP33, 2a, 3a 14,15, 16
Power House GP34
Formgr refuse incinerator and potential coal storage and/or disposal GP3 20, 3a 12
location east of the Power House
Buried debris pile with potential building demolition debris, landfill
refuse, coal, and asphalt located east and northeast of the Power GP4, GP5 2a, 3a 9.1
House
D_r:nklpg wo.fe_r chlerination chemical stcrage and use in the former GPé 20, 3a 6.7
Filtration Building
Existing 500-gallon {approximately) unleaded gasoline AST lecated
. GP7 2q, 3a 2
north of the Paint and Planer shops
GP8, GP23,
Potential dry cleaning solvent use in the former Laundry Building GP24, GP26, 2q, 3a 1
GP27, GP31
Potential southern migratfion of dissolved-phase COls via groundwater | GP13, GPi5,
fransport GP28, MWO03 2a.3a 115,17, 18,19
GP17, GP18,
o : X GP20, GP21,
l::ofer'lhol discharge of COIs In groundwater to surface water in Hansen GP25. GP29. 2, 3a 1,3.4,5,15
ree MWO1, MWO2,
MWO04
GP14, GP164,
. S GP19, GP35,
Area-wide background metals concentrations in soil GP36, GP37. 4 NA
GP38, GP42
GP45, GP44,
. . o GP47, GP48,
Elevated concentrations of arsenic and/or iead in soil HA12, HA13, 3a,3b, 4 NA
HA14
!-hsfom;ol operation of the forr}ne'r Paint, Plgner, and Carpentiry Shops, GP22, GP30 20, 3a 3.4,5
including storage of wood painting materials
Former PCB-containing Transformer Locations: the location and
resulting impacts of storage of formerly used PCB-containing HAT, HAT0, HAT1 3a,3b NA
fransformers.
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Table 1

Features of Potential Environmental Concern
Northern State Hospital Property

Port of Skagit
Sedro-Woolley, WA
Reporjr ﬂgur‘e Feature Index
showing this
Location ID . Number on
feature/boring N
X Figures
locatien
" |Building Debris: several buildings have been buried in-place on site
potentially resulting in impacts to soil due to asbestos or heavy metals,
including the former Ward, Employee and Winfield Garage, and GP39, GP40, 2a. 7b. 2¢. 2d
Horton buildings; and the former Superintendent's Residence. Building GP41, GP43, ' ::lb e 2,11
debris was reportedly buried in the former septic tanks and may have GP44
been burled in the former Mill Pond area and near the former
incinerator.
GP1, GP2, GP9,
_ |Potential lead and other heavy metal contamination in soil from chips | HAZ, HA3, HA4, 2a.3a. 3b NA
of and sandblasting grit from historical exterior building paint® HAS, HAG, HAZ, T
HAS8, HA?
Former approximately 500-gallon diesel UST and associated soll and/or
- ) . NA 2a 26
groundwater impacts adjacent to the Douglas Building
Chlorination Activities: the types of chemicals used and the duration
. I NA 2a 6.7
of operation of a former chlorination plant are unknown
The National Guard Armory:.a fueling island, an oil/water separator,
o NA 2d NA
and an AST are currently present on the facility
Laundry Building: presencefabsence of dry cleaning activities NA 2a 1
Building materials and waste or debils in historical buildings NA 2a NA
Unknown USTs: there may be unknown USTs that were associated with I
N NA NA NA
former heating or generator fuel storage
Waste Management: unknown or unmarked landfills may be present
on the Property containing debris from histotical operation of the NA NA ' NA
hospital

Notes:
AST = aboveground storage tank.
bgs = below ground surface.
COls = chemicdls of interest.
MTCA = Model Toxics Control Act,
PAH = polycyclic aromatic hydrocarbon.
PCE = tetrachloroethene.
UST = underground s‘lrorcge' tank.

CSampling recommendations are discussed in Section 7.

b4 summary of sampling details and laboratory analytical testing is provided in Table 2.

These features of concern were identified during due diligence activifies conducted as part of the focused site assessment work plan
(MFA, 2014}, focused site assessment {MFA, 2015a), and partial remedial investigation work plan {MFA, 2015b). Only those features of
primary concern were evaluated during the field investigation, as indicated in the second column of the this fable.

YThe Cultural Resource Assessment {Artifacts Consuliing, 2008) indicates a white lead and zinc paint blend was used on'wood surfaces of
the buildings exteriors. Heavy metals may also be present in the paint and pigment that was used on the wood surfaces and/or stucco of

the buildings exteriors. Il

°As discussed in the 1993 Lone Rock Resources UST Removal Report. ‘
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Table 2

Sample and Anclysis Summary
Northern S’rafe Hospital Property

Port of Skagit

Sedro-Woolley, WA

‘ Sample .
Llocation ID Total Depth Sample Matrix Date of Sa_mple Collection Depth NWTPH- NWTPH-Dx NWTPH-Gx® BTEX VOCs S$VOCs Total Metals Dissolved PAHs PCBs Red.ox
(feet bgs) Collection HCID Metals Chemicals®
(feet bgs)

GP1 16 Soil 8/19/2014 1.4 X - - - - - X -~ - - -
GP11 20 Groundwater 4/20/2015 18 -- - X - X X - -~ X - -
Sail 4/207/201 1 - - X - - - -- - -

GP12 20 /2072015 5 X X
Groundwater 4/20/2015 15 - - X - X X - - X - -
GP3 16 Sail 8/19/2014 7 X - - - - - X - X X -
GP4 16 Soil 8/19/2014 5.4 X - - - X - X — X - -
GP5 16 Soil 8/19/2014 14.5 X - — - X - X - X - -
GPé 16 Groundwater 8/19/2014 12.5 - - - - - - - - - - -
GP7 16 Solil 8/12/2014 12.5 X - X X - - - -- - - -
GP13 15 Groundwater 4/20/2015 13 - — X - X - - - - - -
GP15 20 Groundwater 4/20/2015 18 - X —~ — - - X X - - -
GP28 15 Groundwater 4/22/2015 13 - - - - X - - - -- - -
MWO3 20 Groundwater 6/10/2015 15 - - - - - - X X - - -
GP17 25 ‘Groundwater 412012015 13.5 . - X - - - - X X - - -
GP18 20 Groundwater 4/21/2015 13 - X - - - - X X -- - -
GP20 15 Groundwater 4/21/2015 13 - X - - - - X X - - -
GP21 20 Groundwater 4/21/2015 19 - - X - X X X X X - -
GP25 20 Groundwater 4/21/2015 15 - - - - X - - - - - -
GP2¢9 20 Groundwater 412272015 15 - - X - X X X X X - —
MWQ1 25 Groundwater " 6/10/2015 20 - - - - X< - X X X* - -
MWO02 20 Groundwater 6/10/2015 18 —~ - - - x¢ - X X X® - -
MWO04 20 Groundwater 6/10/2015 16.5 - - - - - - X X - - -
GP8 19 Groundwater 8/19/2014 12.5 X - - - X - - - - - -
GP23 15 Soil 4/21/2015 ]55 - - ~ - X - - - - - —~ -
GP24 20 Groundwater 4/21/2015 18 - - - —~ X - - - - ~ X
. GP26 15 Groundwater 4421/2015 12.5 - - - - X — — - - - X
GP27 15 Groundwater 412272015 10 - - - - X - - - - - X
GP31 0.5 Soll Vapor 4/22/2015 0.5 - - — - X - - - - - -
Gp22°¢ 25 NA 4/21/2015 NA - - - - - - - - - - -
GP30 25 Groundwater 4/22/2015 20 X ~ - - X X - X X X - -
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Table 2

Sample and Analysis Summary
Northern State Hospital Property

Port of Skagit

Sedro-Woolley, WA

. Sample .
: Total Depth . Date of Sample X NWTPH- b Dissolved Redox
Location ID (feet bgs) Sample Matrix Collection Collection Depth HCID NWTPH-Dx NWIPH-GX BTEX VOCs SVOCs Total Mefals Metals PAHs PCBs Chemicals®
(feet bgs)

GP2 12 Soil 8/19/2014 3 X - - - - - X - X X -

Groundwater 8/19/2014 10 X X - X - - - X X - -

GP9 8 soil 8/19/2014 0.5 X X - X - — X - X X -

GPI10 8 Sail 8/19/2014 0.5 X X - X - — — - - — -
. . 2.1

GP32 20 Soil 4/22/2015 o8 - X - - - - - - X -- --

Groundwater 4/22/2015 15 - X - - - - - - - - -
. 5.0

GP33 15.5 Soill 4/22/2015 14.5 - X - — - - - — X - -

Groundwater 4/22/2015 12 - X - - - - - - - - -

GP349 13 Soil 4/22/2015 ]42'00 ~ X - ~ —~ —~ - - X - -
0.5

GP14 10 Soll 4/20/2015 4.0 - - - - - - X - - - -
9.0
. 0.5

GP16 10 Soil 4/20/2015 60 . - - - - - X - - - -
9.0

0.5 ;

GP19 10 Soil 4/21/2015 3.0 - - -- - - - X - - -- -
7.0
0.5

GP35 10 Soll 4/23/2015 3.0 - — - — — - X - - — -
7.5
0.5

GP36 10 Soil 4/23/2015 3.5 - -- -- - - - X - - — -
8.0
0.5

GP37 10 Soil 4/23/2015 4.5 - - - - - - X - - - -
7.5
0.5

GP38 10 ‘ Soll 4/23/2015 4.0 - - - - — - X - - - -
a.5
0.5

GP42 10 Soil 4/23/2015 4.0 - - - - -- - X -- — — -
6.5

GP39 10 Soll 4/23/2015 3.5 X - - - X - X - X - -

GP40" 10 NA 4/23/2015 NA - - - - - - - - - - -

GP41 10 Soil 4/23/2015 1.5 - - -- - - - X - X - -

GP43h 10 NA 4/23/2015 NA - - - - - - - -- - - --
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Table 2

Sample and Ahalysis Summary.
Northern State Hospital Property

Port of Skagit

‘Sedro-Woolley, WA

: Sample )
. Total Depth . Date of Sample . NWTPH- b Dissolved Redox
Location ID A sample Matrix collectio™ | collection Depth |~ NWTPH-Dx NWTPH-GX BTEX | VOCs | SVOCs | Total Metals Motais | PAHS | PCBS | e
(feet bygs)
GP44" 5 NA 4/23/2015 NA - —~ - - - -~ -~ - - - ~
HA1 0.5 Sail 4/23/2015 0.5 - - - - — - - - — X -
HA10 0.5 Soil 4/23/2015 0.5 - - - - - - - - - X -
HATI 0.5 Sail 4/23/2015 0.5 - - — - — — - - - X -
HA2 05 Soil 4/23/2015 0.5 ~ - - - - - X - _ _ _
(lead only)
HA3 05 Soil 4/23/2015 0.5 —~ - - - - - X _ - _ _
(lead only)
HA4 05 Soil 4/23/2015 0.5 - —~ - -~ - - X ~ _ - _
. (lead only)
HAS5 05 Soil 4/23/2015 0.5 - - - - - - X - - - -
(lead only)
HAG 05 soil 4/23/2015 0.5 - - - - - - X - _ ~ _
(lead only)
HA7 0.5 Soil 4/23/2015 05 - - - - - - A - - — _
(lead only)
HA8 0.5 Sl 4/23/2015 0.5 - - - - - . X - - - -
(lead only)
HA9 05 soi 4/23/2015 0.5 - - - - - - X _ - _ _
(lead only)
0.2-0.7 X
GP45 10 Soil 6/9/2015 18-22 - - - - - - (only lead or - - - -
8.7-9.3 arsenic)
0.2-0.%6 X
GP46 10 Soil 6/9/2015 1.7-2.1 - - - - - - (only lead or - - _ _
87-9.2 arsenic)
0.3-0.7 X
GP47 10 Soil © 6/9/2015 1.8-23 - - - - - - (only lead or - - - -
: 8.6-9.2 arsenic)
06-23 X
GP48 20 Sail 6/9/2015 23-148 - — - — — - : | - — - -
) 15.6-19.7 {arsenic only)
. 00-0.5 X
HA12 1 2015 - - - — — - - - - -
Soil 6/10/ 0.5-1.0 (arsenic only)
. 00-0.5 X
1 1 10/2015 - - - - - - - - - —
HA13 Soil 6/10/ 05-1.0 {arsenic only)
) . 00-0.5 X
10 15 - — — — - — - — - _
HA14 1 Soll 6/10/20 05-1.0 {arsenic only)
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NOTES:

—=not analyzed.

X = analyzed.

AST = aboveground storage tank.

bgs = below ground surface.

BTEX = benzene, toluene, ethylbenzene, and xylenes by USEPA Method 80218B.

COls = contaminants of interest.

Metals (total and dissolved) = arsenic, barium, cadmium, chromium, copper, lead, selenium, silver, and zinc, analysis by USEPA Method 200.8.
NA = not available; no sample collected.

NWTPH-Dx = Northwest Total Petroleum Hydrocarbon method for analysis of dieseltange organics.

NWTPH-Gx = Northwest Total Petroleum Hydrocarbon method for analysis of gasoline-range organics.

NWTPH-HCID = Northwest Total Petroleum Hydrocarbons-Hydrocarbon ldentification method.

PAI—is = polycyclic aromatic hydrocarbons, analysis by USEPA Methed 8270.

PCBs = polychlorinated biphenyls, analysis by USEPA Method 8082A.

SVOCs = semivolatile crganic compounds by USEPA Method 8270C.

USEPA = U.S. Environmental Protection Agency.

UST = underground storage tank.

VOCs = volatile organic compounds, analysis by USEPA Method 8260B.

“Environmentcl analyses associated with boring GPé were limited to recording of field groundwater parameters; no sample was submitted to the analytical laboratory for analysis.
P5oil samples analyzed by NWTPH-Gx and USEPA 8260B were collected using the USEPA 5035 method.

~ Table2

“Sample and Analysis Summary
Northern State Hospital Property
Port of Skagit

Sedro-Woolley, WA

“Redox Chemicals include one or more of the following: total organic carbon by USEPA Method 415.1; nitrate as nitrogen, chloride,'and sulfate by USEPA Method 300.0; dissolved calcium, magnesium, manganese, and iron by USEPA Method 200.7; and ferrous iron using & Hach test kit in the field.

“Only analyzed for tefrachloroethene.

°Only analyzed for carcinogenic polycyclic aromatic hydrocarbons.

'Sail vapor was analyzed for tetrachlorosthene, frichloroethene. 1.1-dichloroethene, cis-1,2-dichlaroethene, trans-1,2-dichloroethene, and vinyl chloride using TO-15 [ow-tevel method.
9A groundwater sample was planned for this location, but was not collected due to lack of available water In boring.

"No soil samples were collected because no evidence of debris was observed in the borings: groundwater was not encountered in the borings.
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Table 3
Water Level Measurements
Northern State Hospital Property
Port of Skagit
Sedro-Woolley, Washington

Location MP Elevation Datum Measurement Depth to Water Groundwater Elevation
(feet) Date (feet) (feet)
MWOI 133.81 NAD27 06/10/15 14.34 119.47
MWOD?2 131.03 NAD27 06/10/15 17.78 113.25
MWO3 125.86 NAD27- 06/10/15 10.40 115.46
MWO04 117.39 NADZ27 06/10/15 12.94 104.45
NOTES:
MP = measuring point from north side of top of well casing.
NAD27 = North American Datum of 1927,
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port

of Skagit

Sedro-Woolley, Washington

Location: GP1 GP2 GP3 GP4 GP5 GP7 GP? GP10
Sample Name: GP1-5-1.4 GP2-5-30 GP3-5-7.0 GP4-5-5.4 GP5-§-14.5 GP7-5-0.8 GP9-5-0.5 GP10-5-0.5
Collection Date: 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Collection Depth {ft bgs): 1.4 3 7 5.4 14.5 0.8 0.5 0.5
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Plants Soil Biota wildlife
Land Use :
PCBs (mg/kg)
Aroclor 1016 NV - NV NV NV - 0032 U 0.033 U - - - 0.032 U -
Aroclor 1221 NV - NV NV NV - 0032 U 0.033 U -- - - 0.032 U -
Aroclor 1232 NV - NV NV NV - 0032 U 0.033 U - - - 0.032 U -
Aroclor 1242 NV -- NV NV NV - 0.032 U 0.033 U - - - 0.032 U -
Aroclor 1248 NV - NV NV NV - 0.032 U 0033 U - - - 0.032 U -
Aroclor 1254 NV - NV NV NV - 0032 U 0.033 U - - - 0.032 U -
Aroclor 1240 NV - NV NV NV - 0032 U 0.033 U — - - 0.032 U -
Total PCB Aroclors 1 0.5 40 NV 0.65 - 0.032 U 0.033 U - - - 0.032 U -
VOCs (mg/kg)
1.1.1.2-Tetrachlorcethane NV 38.5 NV NV NV - - - -~ 0.0017 U 0.0015 U - -- -
1,1,1-Trichloroethane - 2 160000 NV NV NV - — - 0.0017 U 0.0015 U - - -
1,1.2.2-Tetrachlcroethane NV 5 NV NV NV - - - 0.0017 U 0.0015 U - -- -
1.1.2-Trichloroethane NV 17.5 NV NV NV - - - 0.0017 U 0.0015 U - -- --
1,1-Dichloroethane NV 17.5 NV NV NV - - - 0.0017 U 0.0015 U - - -
1.1-Dichloroethene NV 4000 NV NV NV - - - 0.0017 U 0.0015 U - - -
1,1-Dichloropropene NV NV NV NV NV - - - 0.0017 U 0.0015 U - -- --
1,2,3-Trichlorobenzene NV NV NV 20 NV - - - 0.0087 U 0.0074 U - -- --
1,2,3-Trichloropropane NV NV . NV NV NV - - - 0.0035 U 0.003 U - -- -
1,2.4-Trichlorobenzene NV 345 NV 20 NV - - - 0.0087 U 0.0074 U - - -
1.2,4-Trimethylbenzene NV NV NV NV NV - - - 0.0017 U 0.0015 U - - -
1,2-Dibromo-3-chloropropane NV 1.25 NV NV NV - - - 0.0087 U 0.0074 U - — -
1.2-Dibromoethane 0.005 0.5 NV NV NV - - - 0.0017 U 0.0015 U - -- --
1,2-Dichlorobenzene NV 7200 NV NV NV - - - 0.0017 U 0.0015 U - - -
1,2-Dichloroethane NV 11 NV NV NV - - - 0.0017 U 0.0015 U - - -
1,2-Dichloropropane NV 27.8 NV 700 NV - - - 0.0017 U 0.0015 U - - -
1,3,5-Trimethylbenzene NV 800 NV NV NV - - - 0.0017 U 0.0015 U - - —
1,3-Dichlorobenzene NV NV NV NV NV - - - 0.0017 U 0.0015 U - -- -
1,.3-Dichloropropane NV NV NV NV NV - - - 0.0017 U 0.0015 U - - -
1,4-Dichlorobenzene NV 185 NV 20 NV -- -- - 0.0017 U 0.0015 U - - -
2.2-Dichloropropane NV NV NV NV NV - - - 0.0017 U 0.0015 U - - -
2-Butanone NV 48000 NV NV NV - - - 0.0087 U 0.0074 U - -- -
2-Chloroethylvinyl ether NV NV NV NV NV - - - 0.0087 U 0.0074 U - - -
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Table 4A

Soil Analytical Results - Other
Northern State Hospital
Port of Skagit

Sedro-Woolley, Washington

Location: GP1 GP2 GP3 GP4 GPS GP7 GP? GPI10
Sariple Name: GP1-5-1.4 GP2-$-3.0 GP3-3-7.0 GP4-S-5.4 GP5-5-14.5 GP7-5-0.8 GP%-S-0.5 GP10-5-0.5
Collection Date: 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Collection Depth [ft bgs): 1.4 3 7 5.4 14.5 08 0.5 0.5
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Plants Sail Biota Wildlife
Land Use '
2-Chlorotoluene NV 1600 NV NV ' NV - - - 0.0017 U 0.0015 U ' - - -
2-Hexanone NV NV NV NV NV - - - 0.0087 U 0.0074 U - - -
4-Chlorotcluene NV 1600 NV NV NV - - — 0.0017 U 0.0015 U - - -
4-lsopropyltoluene NV 8000 NV NV NV - - - 0.0017 U 0.0015 U - - -
4-Methyl-2-pentanone NV NV NV NV NV - - - 0.0087 U 0.0074 U - - .-
Acetone NV 72000 NV NV NV - . - - 0.146 0.055 - - -
Acrolein NV 40 NV NV NV - - - 0.087 U 0.074 U - - -
Acrylonitrile NV NV NV NV NV - - - 0.0087 U 0.0074 U - - -
Benzene 0.03 18.2 NV NV NV - - - 0.0017 U 0.0015 U 0.014 U 0016 U 0.021 U
Bromobenzene NV NV NV NV NV - - — 0.0017 U 0.0015 U - - -
Bromodichloromethane NV 16.1 NV NV NV - - - 0.0017 U 0.0015 U — - -
Bromoethane NV NV NV NV NV . - - - 0.0035 U 0.003 U - - -
Bromoform NV 127 NV NV NV - - - 0.0017 U - 0.0015 U - - -
Bromomethane NV 112 NV NV NV - - - 0.0017 U 0.0015 U - — —
Carbon disulfide NV 8000 NV NV NV - - - 0.0017 U 0.0015 U - - -
Carbon tetrachloride NV 14.3 NV NV NV - - - 0.0017 U 0.0015U - - -
Chlorobenzene NV 1600 NV 40 NV - - - 0.0017 U 0.0015U - -- -
Chlorobromomethane NV NV . NV NV NV - - - 0.0017 U 0.0015 U - - -
Chloroethane NV NV NV NV NV - - - 0.0017 U 0.0015 U - -- -
Chloroform : ' NV 32.3 NV NV NV - - ~ 0.0017 U 0.0015 U - . - -
Chloromethane NV NV NV NV NV - - - 0.0017 U 0.0015 U - - -
cis-1,2-Dichloroethene NV 160 NV NV NV - - - 0.0017 U 0.0015 U - - -
cis-1,3-Dichloropropene NV 10 NV NV NV - - - 00017 U 0.0015 U - - -
Dibromochloromethane NV 11.9 NV NV NV - — - - 00017 U 0.0015 U - - -
Dibromomethane NV NV NV NV NV - - - 0.0017 U 0.0015 U - -- -
Dichlorodifluoromethane NV 16000 NV NV NV - - - - - - - -
Ethylbenzene é 8000 NV NV NV — — - 0.0017 U 0.0015 U 0014 U 0016 U 0021 U
Freon 113 NV 2400000 NV NV NV - ’ - - 0.0035 U 0.003 U - - -
Hexachlorobutadiene NV 12.8 NV NV NV - - - 0.0087 U 0.0074 U - - . -- -
Isopropylbenzene NV 800 NV NV NV - -- - 0.0017 U 0.0015 U - - -
m,p-Xylene 9 16000° NV NV NV - - - 0.0017 U 0.0015 U 0.027 U 0.032 U 0.042 U
Methyl iodide NV NV NV NV NV - - - 0.0017 U 0.0015 U - - -
Methy! tert-butyl ether NV 556 NV NV NV - - - - - - -~ -
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Table 4A

Soil Analytical Results - Other

Northern State Hospital

’ Port of Skagit
Sedro-Woolley, Washington

Location: GP1 GP2 GP3 ‘GP4 GP5 GP7 GP9 GP10
Sample Name: GP1-5-1.4 GP2-5-3.0 GP3-3-7.0 GP4-5-5.4 GP5-5-14.5 GP7-5-0.8 GP9-5-0.5 GP10-5-0.5
Collection Date: 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Collection Depth (ft bgs): 1.4 3 7 54 14.5 0.8 0.5 0.5
Ecological Indicaior Concentrations®
MTCA A,
Unrestricted MICA B Plants Soil Biota wildlife
Land Use
methylene chloride 0.02 500 NV NV NV - - - 0.009% U 0.0071 U - - -
Naphthalene 5. 1600 NV NV NV - - - 0.0087 U 0.0074 U - - -
n-Butylbenzene NV NV NV NV NV - - - 0.0017 U 00015 U - - -
n-Propylbenzene NV 800 NV NV NV - -- - 0.0017 U 0.0015 U - - -
0-Xylene 9P 16000° NV NV NV - - - 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U
sec-Butylbenzene NV NV NV NV NV - -- - 0.0017 U - 0.0015 U - - -
Styrene NV 16000 300 NV NV - - - 0.0017 U 0.0015 U -- - -
tert-Butyloenzene NV NV NV NV NV - - - 0.0017 U 0.0015 U -- - -
Tetrachloroethene 0.05 476 NV NV NV - - -- 0.0017 U 0.0015 U - - -
Toluene 7 4400 200 NV NV - - - 0.0017 U 0.0015 U 0014 U 0016 U 0.021 U
trans-1,2-dichloroethene NV 1600 NV NV NV - - - 0.0017 U 0.0015 U - - -
trans-1,3-Dichloropropene NV 10 NV NV NV - - - 0.0017 U 0.0015 U -- - -
trans-1,4-Dichlcro-2-butene NV NV NV NV NV - - - 0.0087 U 0.0074 U - - -
Trichloroethene 0.03 12 NV NV NV - - - 0.0017 U 0.0015 U - - -
Trichloroflucromethane NV 24000 NV NV NV - - - 0.0017 U 0.0015 U - - -
Vinyl Acetate NV 80000 - NV NV NV - - - 0.0087 U 0.0074 U -- - -
Vinyl chloride NV 240 NV NV NV - - - 0.0017 U 0.0015U - - -
Xylenes, Total 9 16000 NV NV NV - - - 0.0017 U 0.0015 U 0.027 U 0.032 U 0.042 U
SVOCs (mg/kg) )
1,2,4-Trichlorobenzene NV 34.5 NV 20 NV - - - - - - - -
1.2-Dichlorobenzene NV 7200 NV NV NV - - - - -- - - -
1.2-Dinitrobenzene NV 8 NV NV NV - - - - - - - -
1,3-Dichlorobenzene NV NV NV NV NV - - - - - - - -
i,4-Dichlorobenzene NV 185 NV NV NV - - - - - - - -
1,4-Dinitrobenzene NV 8 NV NV NV - - - - - - - -
2.3,4,6-Tetrachlorophenocl NV 2400 NV NV NV - - - - - - - -
2,3,5,6-Tetrachlorophencl NV NV 20 20 NV - - - - - - - -
2,3-Dichloroaniline NV NV NV NV NV - - - - - - - -
2,4,5-Trichlorophenol NV 8000 4 9 NV - - - - - - - -
2,4,6-Trichlorophenol NV 80 NV 10 NV - - - - - - - -
2,4-Dichlorophenol NV 240 NV NV NV - - - - - - - -
2.4-Dimethylphenol NV 1600 NV NV NV - - - - - - - -
2,4-Dinttropheno! NV 160 20 NV NV — - - - - - -~ -

R:\0624.04 Port of Skagif\Report\07_2015.06.30 Preliminary RIFS\Tables\T4, T5, T Soi_GW Analytical Results.xlsx

Page 3 of 19




Table 4A
Soil Analytical Results - Other
o Northern State Hospital

Port of Skagit
Sedro-Woolley, Washington

Location: GP1~ GP2 GP3 GP4 GP5 GP7 GP? GP10
Sample Name: GP1-5-1.4 GP2-5-3.0 GP3-5-7.0 GP4-5-5.4 GP5-5-14.5 GP7-5-0.8 GP9-5-0.5 GP10-5-0.5
Collection Date: 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Coallection Depth {ft bgs): 1.4 3 7 5.4 14.5 0.8 0.5 0.5
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Planfs Soil Biota Wildlife
Land Use
2,4-Dinitrofoluene NV 3.23 NV NV NV - - - - - - — —
2.6-Dinitrotoluene NV 0.667 NV NV NV -- - - - - — - -
2-Chloronaphthalene NV NV NV NV NV - - - - - - R -
2-Chlorophenol NV 400 NV NV - NV - - — — - - — —-
2-Methylphenol NV NV NV NV NV - - - - - —_ - -
2-Nitroaniline NV 800 NV ' NV NV - - - - — - - _
2-Nifrophenol NV NV NV : NV NV - ‘ — - - — — - —
3- & 4-Methylphencl NV NV NV NV NV - - - — — — — —
3,3-Dichlcrobenzidine NV 2.22 NV NV NV - - — — - - - —
3-Nitroaniline NV NV NV NV NV - - - - — - — —
4,6-Dinitro-2-methylphencl NV NV NV NV NV - - - - - - - _
4-Bromophenylphenyl ether NV NV NV NV NV - - - - - . - —
4-Chloro-3-methylphenaol NV NV NV NV NV - - - - - - —- _
4-Chloroaniline NV 5 NV NV NV - - - - — - - -
4-Chlorcphenylpheny| ether NV NV NV NV NV - - - - - ' - - —
4-Nitroaniline NV NV NV NV NV - - - - - — — —
4-Nitrophenol NV NV NV 7 NV - - - - - - - -
Aniline ' NV 175 NV NV NV - - - : - - - _ - -
Benzidine NV 0.00435 NV NV "NV - - - - - - - _
Benzyl alcohol NV 8000 NV NV NV - - - - - - - -
Bis{2-chloroethoxy)methane NV NV NV NV NV - - - - - - - —
Bis(2-chloroethyl)ether NV 0.909 NV NV NV - - - - - - - _
Bis(2-chloroiscpropyljether NV NV NV NV NV - - - . - - - —
Bis(2-ethylhexyl)phthalate NV 71.4 NV NV NV - - - — - — - -
Butylbenzylphthalate N\ 526 NV NV NV - - - - - — — _
Carbazole NV NV NV NV NV - - - - - - - —
Di{2-ethylhexyl)adipate NV 833 NV NV NV - . - - - - - - _
Dibenzofuran NV 80 NV NV NV - - - - - - - -
Diethyl phthalate NV . 64000 100 NV NV — - - - - - o o- -
Dimethyl phthalate : NV NV NV 200 NV - - - — — — — _
Di-n-butyl phthalate NV NV 200 NV NV - - - - - - - —
Di-n-octyl phthalate NV 800 TNV NV NV - - — - - - _ _
Hexachlorobenzene NV 0.625- NV NV NV - - - - - - - -
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port of Skagit

Sedro-Wooliey, Washington

Location: GP1 GP2 GP3 GP4 GP5 GP7 GP9? GPI1G
Sample Name: GP1-§-1.4 GP2-5-3.0 GP3-5-7.0 GP4-5-5.4 GP5-8-14.5 GP7-§-0.8 GP9-5-0.5 GP10-8-0.5
Collection Date: 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Collection Depth [ft bgs): 1.4 3 7 5.4 14.5 0.8 0.5 0.5
Ecological Indicator Concentrations®
MTCA A, .
Unrestricted MTCA B Plants Soil Biota Wwildlife
Land Use
Hexachlorobutadiene NV 12.8 NV NV NV - - - - - - - -
Hexachlorocyclopentadiene NV 480 NV NV Nv -- - - - - — -- --
Hexachloroethane NV 25 NV NV NV - - - - - -- - -
Hydrazine, 1,2-diphenyl NV 0.33 NV NV NV - - -~ - - - - -
lsophorone NV 1050 NV NV NV - - - - - - - -
m-Dinitrobenzene NV 8 NV NV NV - - - - -- - -- -
Nitrobenzene ‘ NV 140 NV 40 NV - - - - - - - -
N-Nitrosodimethylamine NV 0.00667 NV NV NY - - - - - - - -
N-Nitrosodiphenylamine NV 204 NV 20 NV - - - . - - - -
N-Nitrosodipropylamine NV 0.143 NV NV NV - - - - - - - --
Pentachlorophenol NV 2.5 NV NV NV - -- - - - - -- -
Phenol NV 24000 70 30 NV - - - - - - - -
Pyridine NV 80 NV NV NV - - - - - - - -
PAHs (mg/kg)
1-Methyinaphthalene NV 34.5 NV NV NV - 0.013 0.54 0.0074 0.0046 U - 0.06 UJ -
2-Methylnaphthalene NV 320 NV NV NV - 0,018 0.6 0.0091 0.0046 U - 0.06 UJ -
Acenaphthene NV 4800 20 NV NV - 0.0049 U. 0.084 0.0048 U 0.0046 U - 0.06 UJ -
Acenaphthylene NV NV NV NV NV - 0.0045 0.052 0.0048 U 0.0046 U - 0.12 J -
Anthracene NV 24000 NV NV NV - 0.014 0.052 0.0058 0.0046 U - 0.11 J -
Benzo[a}anthracene NV 1.37 NV NV NV - 0.041 0.051 0.00%¢ 0.0046 U - 0.28 J -
Benzo[a)pyrene 0.1 0.137 NV NV 12 - 0.044 0.03 0.011 0.0046 U - 0.39 J -
< Benzo(b)fluoranthene NV 1.37 NV NV NV - - - - - - - -
Benzo(ghi)perylene NV NV NV NV NV - 0.051 0.01¢ 0.0091 0.0046 U - 0.25 J -
Benzofj+k}fluocranthene NV 13.7 NV NV NV - - - - - - - -
Chrysene NV 137 NV NV NV - 0.07 0.057 0.014 0.0046 U - 0.35 J -
Dibenzo[a,h)anthracene NV 0.137 NV NV NV -- 0.007 0.0074 0.0048 U 0.0046 U - 0.049 J -
Dibenzofuran NV 80 NV NV NV - 0.011- 0.11 0.0088 0.0046 U - 0.06 UJ -
Fluoranthene NV 3200 NV NV NV - 0.097 0.0468 0.028 0.0046 U - - 026 J -
Fluorene NV 3200 NV 30 NV - 0.0089 0.023 0.0048 U 0.0044 U - 0.06 UJ -
Indeno(1,2,3-cd)pyrene NV 1.37 NV NV NV - 0.028 0.012 0.0064 0.0046 U - 0.2 J -
Naphthalene ) 14600 NV NV NV - 0.06 0.38 0.01¢% 0.0046 U - 0.06 UJ -
Phenanthrene NV NV NV NV NV - . 0.07¢9 0.21 0.021 0.0046 U - 0.12 J -
Pyrene NV 2400 NV NV NV - 0.08% 0.071 0.024 0.0046 U - 0,29 J -
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port of Skagit

Sedro-Woolley, Washington

Location: GPI1 GP2 GP3 GP4 GP5 GP7 GP9 GP10
Sample Name: GP1-5-1.4 GP2-5-3.0 GP3-5-7.0 GP4-5-5.4 GP5-5-14.5 GP7-5-0.8 GP9-5-0.5 GP10-5-0.5
Collection Date: 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014
Collection Depth (ft bgs): 1.4 3 7 5.4 14.5 0.8 0.5 0.5
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Plants Soil Biota wildlife
Land Use
Total Benzofluoranthenes NV 1.37 NV NV NV - 0.087 0.062 0.017 0.0046 U - 0.48 J -
Total Naphthalenes 5 1600 NV NV NV - 0.091 1.54 0.0357 0.0046 U - 0.06 UJ -
cPAHTEQ 0.1 - NV NV NV - 0.063 0.044 0.015 ND - 0.51 J -
TPH Identification (Presence/Absence) .
Gasoline NV NV NV NV NV ND 20 U 20 U ND ND - ND ND
Diesel NV NV NV NV NV ND 50 U 50 U ND ND - DETECT DETECT
Lube QOll NV NV NV NV NV ND 100 U 100 U ND ND - DETECT DETECT
TPH (mg/kg)
Gasoline 100° NV NV 100 5000 - - - -- -
Diesel 2000 NV NV 200 6000 - - - - -
Lube Ol 2000 NV NV NV NV - - - - -
Heavy Oils (Diesel + Lube Qil) 2000 - NV 200 6000 = = - o -
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port of Skagit

Sedro-Woolley, Washington

Location: GP12 GP23 GP23 GP32 GP32 GP33 GP33 GP34

Sample Name:}] GP12-8-15.0 GP23-S-5,0 GP23-8-15.0 GP32-5-2.1 GP32~S-9.8 GP33-5-5.0 GP33-5-14.5 GP34-5-4.0

Collection Date: 4/20/2015 4/21/2015 4/21/2015 4/22/2015 4/22/2015 4/22/2015 4/22/2015 472272015

Collection Depth (ft bgs): 15 5 15 2.1 9.8 5 14.5 4
Ecological Indicator Concentrations®
MTCA A, -
Unrestricted MTCA B Plants Soil Biota wildlife
Land Use .
PCBs (mg/kg)
Aroclor 1016 NV, - NV NV NV - - - - - — _ —
Aroclor 1221 NV - NV NV NV - - - - - — — -
Aroclor 1232 NV - NV NV NV ' - . - - - — - -- -
Aroclor 1242 NV -- NV NV NV - - - - - - — —
Aroclor 1248 NV - NV NV NV - - - - - - _ —
Aroclor 1254 NV - NV NV NV - - - - - - - -
Aroclor 1260 NV - NV NV NV - - — - - - - -
Total PCB Aroclors I 0.5 40 NV 0.65 - - - - - - - -
VOCs (mg/kg)

1.1,1.2-Tetrachloroethane NV 38.5 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
1.1,1-Trichloroethane ) 2 160000 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
1.1:2.2-Tetrachloroethane NV 5 NV NV NV 0.001 U 0.00i13 U 0.0011 U - - - - -
1,1.2-Trichloroethane NV 17.5 NV NV NV 0.001 U 0.0013 U " 00011 U - - - - -
1,1-Dichlcroethane NV 17.5 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
1,1-Dichlorcethene NV 4000 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
1,1-Dichloropropene NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
1,2,3-Trichlcrobenzene NV NV NV 20 NV ‘ 0.001 U 0.0013 U 0.0011 U - - - - -
1,2,3-Trichloropropane NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - — - - -
1,2,4-Trichlorobenzene NV 34.5 NV 20 NV 0.001 U 0.0013 U 0.0011 U - - - - -
1,2, 4-Trimethylbenzene NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - -- - -- -
1,2-Dibromo-3-chloropropane NV 1.25 NV NV NY 0.0052 U 0.0066 U 0.0054 U - - - - -
1.2-Dibromoethane 0.005 0.5 NV NV NV 0.001 U 0.0013 U 0.00711 U - - - - -
1,2-Dichlorobenzene NV 7200 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - --
1,2-Dichloroethane NV 11 NV NV NV 0.001 U 0.0013 U 00011 U - - - - -
1,2-Dichloropropane NV 27.8 NV - 700 NV 0.001 U 0.0013 U 0.0011 U - - - - -
1.3,5-Trimethylbenzene NV 800 NY NV NV 0.001 U 0.0013 U 0.0011 U - - - - —
1,3-Dichlorobenzene NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
1.3-Dichloropropane NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - — -
1.4-Dichlorobenzene NV 185 NV 20 NV 0.001 U 0.0013 U 0.0011 U - - — — -
2,2-Dichloropropane NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
2-Butanone Nv 48000 NV NV NV 0.0052 U 0.0066 U 0.0054 U - - - - -
2-Chloroethylvinyl ether NV NV NV NV NV 0.0052 U 0.0066 U 0.0054 U - - - - -
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

; Port of Skagit
Sedro-Woolley, Washington
Location: GP12 GP23- GP23 GP32 GP32 GP33 GP33 GP34
Sample Name:| GP12-8-15.0 GP23-5-5.0 GP23-5-150 GP32-5-2.1 GP32-5-9.8 GP33-8-5.0 GP33-5-14.5 GP34-5-4.0
Collection Date: 4/20/2015 4/21/2015 4/21/2015 4/22/2015 4/22/2015 4/22/2015 4/22/2015 4/22/2015
Collection Depth [ft bgs): 15 5 15 2.1 9.8 5 14.5 4
Ecological Indicator Concentrations®
MTCA A, '
Unresiricted MTCA B Plants . Soil Biota Wildlife
Land Use )

2-Chlorotcluene NV 1600 NV NV NV 0001 U 0.0013 U 00011 U - - - - -
2-Hexanone NV NV NV NV NV 0.0052 U 0.0066 U 0.0054 U - - - — -
4-Chiorotoluene NV 1600 NV NV NV 0.001 U 00013 U 0.0011 U - - - - -
4-Isopropyltoluene NV 8000 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
4-methyl-2-pentanone NV NV NV NV NV 0.0052 U 0.0066 U 0.0054 U - - - - -
Acetone NV 72000 NV NV NV 0.01 0.0064 U 0.013 -- - — — -
Acrolein NV 40 NV NV NV - - - - - - - -
Acrylonitrile NV NV NV NV NV - - - - - - - --
Benzene 0.03 18.2 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Bromobenzene NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Bromodichloromethane NV 16.1 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Bromoethane NV "NV NV NV NV - - - - - - - —
Bromoform NV 127 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - — -
Bromomethane NV 112 NV NV NV 0.001 U 00013 U 0.0011 U - - - - -
Carbon disulfide NV 8000 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Carbon tetrachloride NV 14.3 NV NV NV 0.001 U 0.0013 U 0.001t U - - - - -
Chlorcbenzene NV 1600 NV 40 NV 0.001 U 00013 U 0.0071 U - - - - -
Chlorcbromomethane NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Chlorcethane NV NV NV NV NV 0.0052 U 0.0066 U 0.0054 U - - - - -
Chloraform NV 32.3 NV NV NV 0.001 U 0.0013 U 0.00t1 U - — — -~ -
Chleromethane NV NV NV NV TNV 0.0052 U 0.0066 U 0.0054 U - -- - - -
cis-1,2-Dichloroethene NV 160 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
cis-1,3-Dichloropropene NV 10 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Dibromochloromethane NV 11.9 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Dibromomethane NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Dichlorodifluoromethane NV 16000 NV NV NV 0.001 U 0.0013 U 0.0071 U - - - - -
Ethylbenzene ) 8000 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Freon 113 NV 2400000 NV NV NV - - - - - - - -
Hexachlorcbutadiene NV 12.8 NV NV NV 0.0052 U 0.0066 U 0.0054 U - - - - -
Isopropylbenzene NV 800 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
m.p-Xylene gb 16000° NV NV NV 0.0021 U 0.0026 U 0.0022 U - - - - -
Methyl iodide NV NV NV NV NV 0.0052 U 0.0066 U 0.0054 U - — - - -
Methyl tert-butyl ether NV 556 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port of Skagit

Sedro-Woolley, Washington

Location: GP12 GP23 GP23 GP32 GP32 GP33 GP33 GP34

Sample Name:| GP12-8-150 GP23-5-5.0 GP23-5-15.0 GP32-5-2.1 GP32-5-9.8 GP33-8-5.0 GP33-5-14.5 GP34-5-4.0
Collection Date: 4/20/2015 4/21/2015 4/21/2015 4/22/2015 4/22/2015 412212015 4/22/2015 4/22/2015
Collection Depth (ft bgs): 15 5 15 2.1 9.8 5 14.5 4
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Plants Soil Biota Wildlife
. Land Use
Methylene chicride 0.02 500 NV NV NV 0.0052 U 0.0066 U 0.0054 U - L - - - -
Naphthalene 5 1600 NV NV NV ©0.001 U 0.0013 U 0.0011 U - - - ~ -
n-Butylbenzene NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
n-Propylbenzene NV 800 NV NV NV 0.001 U 0.0013 U 0.0011 U — -- - - -
o-Xylene gt 16000° NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
sec-Butylbenzene NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Shyrene NV 16000 300 NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
tert-Butylbenzene NV NV NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Tefrachloroethene 0.05 476 NV NV NV 0.001 U 0.011 0.0011 U — - - - -
Toluene 7 6400 200 NV NV 0.0052 U 0.0066 U 0.0054 U — - - - -
trans-1.2-dichloroethene NV . 1600 NV NV NV 0.001 U 0.0013 U 0.0011- U - - - - -
trans-1,3-Dichloropropene NV 10 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
frans-1,4-Dichloro-2-butene NV NV NV NV NV - - - - - - - -
Trichloroethene 0.03 12 NV NV NV 0.001 U 0.0035 0.0011 U - ' - - - —
Trichloroflucromethane NV 24000 NV NV NV ) 0.001 U 0.0013 U 0.0011 U - - - - -
Viny! Acetate NV 80000 NV NV NV 0.0052 U 0.0066 U 0.0054 U - - - - -
Vinyl chloride NV 240 NV NV NV 0.001 U 0.0013 U 0.0011 U - - - - -
Xylenes, Total 9 16000 NV NV NV 0.0021 U 0.0026 U 0.0022 U - - - - -
SVOCs (mg/kg}
1.2,4-Trichlorcbenzene NV 34.5 NV 20 NV 0.044 U - - - - - - -
1,2-Dichlorobenzene NV 7200 NV NV NV 0.044 U - - - - - - -
1,2-Dinitrobenzene NV 8 NV NV NV 0.044 U - - - - - - -
1,3-Dichlorobenzene NV NV NV NV NV 0.044 U - - - — - - -
1,4-Dichlorobenzene NV 185 NV NV ’ NV 0.044 U - - — - - - -
1,4-Dinitrobenzene NV 8 NV NV NV 0.044 U -- - - -- - - -
2,3.4,6-Tetrachlorophenol NV 2400 NV NV NV 0.044 U - - - - - - -
2.3.5.6-Tetrachlerophenol NV NV 20 20 NV 0.044 U - - - - - - -
2,3-Dichloroaniline NV NV NV NV NV 0.044 U - - — - - - -
2,4.5-Trichlorophenol NV 8000 4 9 NV 0.044 U -- - - - - - -
2.4,6-Trichlorophencl NV 80 NV 10 NV 0.044 U -- - - - -- - --
2,4-Dichloropheno! NV 240 NV NV NV 0.044 U - - - - - - -
2,4-Dimethylphenol NV 1600 NV NV NV 0.044 U - - - D - - .-
2,4-Dinitrophencl NV 160 20 NV NV 022 U - - - - - - -
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port of Skagit
Sedro-Woolley, Washington
Location: GP12 GP23 GP23 GP32 GP32 GP33 GP33 GP34
Sample Name:| GP12-5-15.0 GP23-5-5.0 GP23-5-15.0 GP32-5-2.1 GP32-5-9.8 GP33-5-5.0 GP33-5-14.5 GP34-5-4.0
Collection Date: 4/20/2015 4/21/2015 4/21/2015 4/22/2015 4/22/2015 4/22/2015 4/22/2015 4/22/2015
Collection Depth (ft bgs): 15 5 15 2.1 9.8 5 14.5 4
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Plants Soil-Biota Wildlife
Land Use
2.4-Dinifrotoluene NV 3.23 NV NV Y 0.044 U - - - - - - -
2,6-Dinitrotoluene NV 0.667 NV NV NV 0.044 U - - - - - - —
2-Chloronaphthalene NV NV NV NV NV 0.044 U - - - - - - -
2-Chlorophenol NV 400 NV NV NV 0.044 U - - - - - - —-
2-Methylphenol NV NV NV NV NV 0.044 U - - - - - - -
2-Nifroaniline NV 800 NV NV NV 0.044 U - - - - - - _
2-Nitrophenol NV NV NV NV NV 0.044 U - - - - - — -
3- & 4-Methylphenol NV NV NV NV NV 0.044 U -- - - - - - -
3,3-Dichlorcbenzidine NV 2.22 NV NV NV 022U - - - - - - -
3-Nitroaniline NV NV NV NV NV 0.044 U - - — - - -- -
4,6-Dinitro-2-methylphenol NV NV NV NV NV 022U - - — - - - -
4-Bromophenylphenyl ether NV NV NV NV NV 0.044 U - - - - - - -
4-Chloro-3-methylphenol NV NV NV NV NV 0.044 U - - - — - - -
4-Chloroaniline NV 5 NV NV NV 022 U - - - - - - -
4-Chlorophenylpheny| ether NV NV NV NV NV 0.044 U - - - -~ - - —
4-Nitroaniline NV NV NV NV NV 0.044 U - -- - - — - -
4-Nitrophenol NV NV NV 7 NV 0.044 U - — - - - - -
Aniline NV 175 NV NV NV 022U -- - - - - - -
Benzidine NV 0.00435 NV NV NV 0.44 U - -- - -- - - -
Benzyl alcohol NV 80C0 NV NV NV 0.22 U - - - -- - - -
Bis|2-chloroethoxy)methane NV NV NV NV NV 0.044 U - - - -- - - -
Bis(2—chforoe1hyl)e1hver NV 0.909 NV NV NV 0.044 U - - -- - - - -
Bis(2-chloroisopropyljether NV NV NV NV NV 0.044 U -- - - - - - -
Bis(2-ethylhexyl)phthalate NV 71.4. NV NV NV 0.044 U - - - - - - -
Butylbenzylphthclate NV 526 NV NV NV 0.044 U - - -- -- - - -
Carbazole NV NV NV NV NV 0.044 U - - - - - - -
Di(2-ethylhexyl)adipate NV 833 NV NV NV 0.044 U - - - - - - -
Dibenzofuran NV 80 NV NV NV 0.044 U - - - - — - -
Diethyi phthalate NV 64000 100 NV NV 0.22 U - - - - - — —
Dimethyl phthalate NV NV NV 200 NV 0.044 U - - - - - — -
Di-n-butyl phthalate NV NV 200 NV NV 0.044 U - - - - - - -
Di-n-octyl phthalate NV 800 NV NV NV 0.044 U - - - - - - -
Hexachlorobenzene NV 0.625 NV NV NV 0.044 U - - - - - - -
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

| Port of Skagit
Sedro-Woolley, Washington
Location: GP12 GP23 GP23 GP32 GP32 GP33 GP33 - GP34
Sample Name:| GP12-S-15.0 GP23-5-5.0 GP23-5-15.0 GP32-5-2.1° GP32-5-9.8 GP33-5-5.0 GP33-5-14.5 GP34-5-4.0
) Collection Date: 4/20/2015 4/21/2015 4/21/2015 4/22/2015 412272015 4/22/2015 412272015 412272015
Collection Depth [ft bgs): 15 5 15 2.1 2.8 5 14.5 4
Ecological Indicator Concentrations®
MTCA A,
Unrestricied MTCAB Plants Soil Biota Wwildlife
Land Use
Hexachlorobutadiene NV 12.8 NV NV NV 0044 U - - - - - - -
Hexachlorocyclopentadiene NV 480 NV NV NV 0.044 U - - - - — — -
Hexachloroethane NV 25 NV NV NV 0.044 U - -- - -- - — --
Hydrazine, 1,2-dipheny! NV 0.33 NV’ NV NV 0.044 U - - - -~ - - -
Isophorone NV 1050 NV NV NV 0044 U’ - - - - - - -
m-Dinitrobenzene NV 8 NV NV NV 0.044 U - - - -- - - -
Nifrobenzene NV 160 NV 40 NV - 0.044 U - - - - - - -
N-Nitrosodimethylamine NV 0.00667 NV NV NV 0.044 U - - - -- - - --
N-Nitrosodiphenylamine NV 204 NV 20 NV 0.044 U - - - - - -- -
N-Nitrosodipropylamine NV 0.143 NV NV NV 0.044 U - - - - - - -
Pén’rachlorophenol NV 2.5 NV NV NV 022 U — - - - - - -
Phenol NV 24000 70 30 NV 0.044 U - - - - -~ - -
Pyridine NV 80 NV NV NV 044 U - - - - — - -
PAHs (ma/kg)
I—Me’rhylncphthcilene NV 34.5 NV NV NV 0.0088 U - - 0.0087 U 0012 U 0.0092 U 0.0098 U 0.038
2-Methylnaphthalene NV 320 NV NV NV 0.0088 U - - 0.0087 U 0.012 U 0.0092 U 0.0098 U 0.038
Acenaphthene NV 4800 20 NV NV 0.0088 U - - 0.0087 U 0.012 U 0.0092 U 0.0098 U 0.0074 U
Acenaphthylene NV NV NV NV NV 0.0088 U - - 0.0087 U 0.012 U 0.0092 U 0.0098 U 0.0074 U
Anthracene NV 24000 NV NV NV 0.0088 U - - 0.0087 U g.012U 0.0092 U 0.0098 U 0.008
Benzo(a)anthracene NV 1.37 NV NV NV 0.0088 U - - 0.0087 U 0012 U 0.0092 U 0.0098 U 0.023
Benzo(a)pyrene 0.1 0.137 NV NV 12 0.0088 U - - 0.0087 U 0.012 UJ 0.0092 U 0.0098 U 0.029
Benzo(b)fluoranthene NV 1.37 NV NV NV 0.0088 U - — 0.015 0.012 UJ 0.0092 U 0.0098 U 0.034
Benzo(ghi)perylene NV NV NV NV NV 0.0088 U - - 0.0087 U 0.012 UJ 0.0092 U 0.0098 U - 0.027
Benzo(j+k)fluoranthene NV 13.7 NV NV NV 0.0088 U - - 0.0087 U 0.012 UJ 0.0092 U 0.0098 U 0.012
Chrysene NV 137 NV NV NV 0.0088 U - - 0.0087 U 0012 U 0.0092 U 0.0098 U 0.034
Dibenzo{a.h}anthracene NV 0.137 NV NV NV 0.0088 U - - 0.0087 U 0.012 U '0.0092 U 0.0098 U 0.0074 U
Dibenzofuran NV 80 NV NV NV - — — - - - -- -
Fluoranthene NV 3200 NV NV NV 0.0088 U - - 0.0087 U 0.012 U 0.0092 U 0.0098 U 0.022
Fluorene NV 3200 NV 30 NV 0.0088 U - - 0.0087 U 0.012 U 0.0092 U 0.0098 U 0.0074 U
Indeno(1.2,3-cd)pyrene NV 1.37 NV NV NV 0.0088 U - - 0.0087 U 0.012 UJ 0.0092 U 0.0098 U 0.016
Naphthalene 5 14600 NV NV NV 0.0088 U - - ©0.0087 U 0.012 U 0.0092 U 0.0098 U 0.018
Phenanthrene NV NV NV NV NV 0.0088 U - - 0.0087 U 0.012 U 0.0092 U 0.0098 U 0.041
Pyrene NV 2400 NV NV NV 0.0088 U - - 0.0088 0.012 U 0.0092 U 0.0098 U 0.025
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Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port of Skagit

Sedro-Woolley, Washington

Location: GP12 GP23 GP23 GP32 GP32 GP33 GP33 GP34
Sample Name:| GP12-5-15.0 GP23-3-5.0 GP23-5-15.0 GP32-5-2.1 GP32-5-9.8 GP33-5-5.0 GP33-5-14.5 GP34-S-4.0
Collection Date: 4/20/2015 4/21/2015 4/21/2015 4/22/2015 4/22/2015 4/22/2015 4/22/2015 4/22/2015
Collection Depth (ft bgs): 15 5 15 2.1 9.8 5 14.5 4
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Plants Soil Biota Wildlife
Land Use
Total Benzofluoranthenes NV 1.37 NV NV NV -~ - - = - - - =
Total Naphthalenes 5 1600 NV NV NV 0.0088 U - - 0.0087 U 0012 U 0.0092 U 0.0098 U 0.094
cPAH TEQ 0.1 NV NV NV ND - - 0.0015 ND ND ND 0.038
TPH Identification (Presence/Absence)
Gasoline NV NV NV NV NV - - - - - - - =
Diesel NV NV NV NV NV - - - - - - - -
Lube Oil NV NV NV NV NV - - - = . - == -~
TPH (mg/kg)

Gasoline 100° NV NV 100 5000 8u - - - -- -- - -
Diesel 2000 NV NV 200 6000 = = = 33U 45 U 34 U 37 U 55U
Lube Qil 2000 NV NV NV NV - - -- 66 U 140 69 U 73 U 450
Heavy Oils (Diesel + Lube Oil) 2000 - NV 200 6000 - N = 66 U 162.5 69 U 7o
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‘ Table 4A
Soil Analyfical Results - Other
Northern State Hospital

Port of Skagit

Sedro-Woolley, Washingfon

Location: GP34 GP39 HAT HATO HAT1
Sample Name:| GP34-5-12.0 GP39-8-3.5 HA1-5-0.5 HA10-3-0.5 HA11-8-0.5
Collection Date: 4/22/2015 4/23/2015 4/23/2015 4/23/2015 4/23/2015
Collection Depth (ft bgs): 12 3.5 0.5 0.5 0.5
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Plants Soil Bicta Wildlife
Land Use
PCBs (mg/kg)
Aroclor 1014 Ny - NV NV NV - . - 0.074 U 0.073 U 0.068 U
Aroclor 1221 ; NV - NV NV NV - - 0.074 U 0.073 U 0.068 U
Aroclor 1232 NV - NV NV NV - - 0.074 U 0.073 U 0.068 U
Aroclor 1242 NV - NV NV NV - - 0.074 U 0.073 U 0.068 U
Aroclor 1248 NV - NV NV NV - - 0.074 U 0073 U 0.0é8 U
Aroclor 1254 NV - NV . NV . NV, - - 0.074 U 0.073 U 0.068 U
Aroclor 1260 NV - NV NV NV - - 0.074 U 0.073 U 0.048 U
Total PCB Aroclors 1 0.5 40 NV 0.65 - - 0.074 U 0.073 U 0.068 U
VOCs (mg/kg)

1.1,1,2-Tetrachloroethane NV 38.5 NV NV NV - 0.0016 U - - -

1.1,1-Trichloroethane 2 160000 NV NV Nv - 0.0016 U - — -

1,1,2,2-Tetrachloroethane NV 5 NV NV NV - 0.0016 U - - -

1,1,2-Trichloroethane NV 17.5 NV NV NV - 0.0016 U - - i -

1,1-Dichloroethane NV 17.5 NV NV NV - 0.0016 U - - -

1,1-Dichloroethene NV 4000 NV "NV ‘ NV - 0.0016 U - - -

- 1.1-Dichloropropene NV NV NV NV NV - 0.0016 U -- - -
1,2,3-Trichlorobenzene NV NV NV 20 NV - 0.0016 U -- - -
1,2,3-Trichloropropane NV NV NV NV NV - 0.0016 U - — -
1.2, 4-Trichlorcbenzene NV 34.5 NV 20 NV -- 0.0016 U - - -
1.2,4-Trimethylbenzene NV NV NV NV NV -~ 0.0016 U - - -
1.2-Dibromo-3-chloropropane NV 1.25 NV NV NV - 0.0082 U - - -
1.2-Dibromoethane 0.005 0.5 NV NV NV - 0.0016 U - . - -
1.2-Dichlorobenzene NV 7200 NV NV NV - 0.0016 U - ' - -
1.2-Dichloroethane NV 11 "NV NV NV - 0.0016 U - - C -
1.2-Dichloropropane NV 27.8 NV 700 NAY - 0.0016 U - - -
1.3,5-Trimethylbenzene NV 800 NV NV NV - 0.0016 U - - -
1.3-Dichlorobenzene NV NV NV NV NV - - 0.0076 U — - -
1,3-Dichloropropane NV NV NV NV NV - 0.0016 U - - -
1, 4-Dichlorobenzene NV 185 NV 20 NV - 0.0016 U - -- --
2,2-Dichloropropane NV NV NV NV NV - 0.0016 U - - -
2-Butanone NV 48000 NV NV NV - 0.0082 U - - -
2-Chloroethylvinyl ether NV NV NV NV NV - 0.0082 U - — -
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Soil Analytical Results - Other
Northern State Hospital

o Port of Skagit
Sedro-Wooliley, Washington

Location: GP34 GP39 HAT HA10 HAT
samplé Name:| GP34-5-12.0 GP39-8-3.5 HA1-8-0.5 HA10-S-0.5 HA11-8-0.5
Collection Date: 4/22/2015 4/23/2015 4/23/2015 4/23/2015 . 4/23/2015
Collection Depth (ft bgs): 12 35 0.5 0.5 0.5
Ecological Indicator Concentrations® )
MTCA A,
Unrestricted MTCA B Plants Soil Biota wildlife
Land Use

2-Chlorotoluene NV 1600 : NV NV NV - 0.0016 U - - -
2-Hexanone _ NV NV NV NV NV - 0.0082 U - - -
4-Chlorotoluene NV 1600 NV NV NV - 0.0016 U - - -
4-Isopropyltoluene NV 8000 NV NV NV - 00016 U - - -
4-Methyl-2-pentanone NV NV NV NV NV - 0.0082 U - - -
Acetone ' NV 72000 NV NV NV - 0.0082 U - - -
Acrolein NY 40 NV NV NV - - - - -
Acrylonitrile NV NV NV NV NV - - - - -
Benzene 0.03 18.2 NV NV NV - 0.0016 U - - -
Bromobenzene NV NV NV NV NV - 0.0016 U - - -
Bromodichloromethane NV 16.1 NV NV NV - 0.0016 U - - -
Bromoethane NV NV NV NV NV - - - - -
Bromoform NV V7 NV NV NV - 0.0016 U - - -
Bromomethane NV 112 NV NV NV - 0.0016 U - - -
Carbon disulfiide NV 8000 NV NV NV - 0.0016 U - - -
Carben tetrachloride NV 14.3 NV NV NV - 0.0016 U - - -
Chlorobenzene NV 1600 NV 40 NV - 0.0016 U ) - - -
Chlerobremomethane NV NV NV NV NV - 00016 U - - -
Chloroethane , NV NV NV NV NV - 0.0082 U - - -
Chioroform NV 323 NV NV NV . . - 0.0016 U - - -
Chloromethane NV - NV NV NV NV - 0.0082 U - - --
cis-1,2-Dichioroethene NV 160 NV NV NV - 00016 U’ - - -
cis-1,3-Dichioropropene NV 10 NV NV NV -- 0.0016 U - - -
Dibromochloromethane NV 1.9 N\Y NV NV - 0.0016 U - - -
Dibromomethane NV NV NV NV NV - 0.0016 U - - -
Dichlorodifluoromethane NV 16000 NV NV NV - 0.0016 U = - —
Ethylbenzene 6 8000 NV NV . Nv - 0.0016 U - - -
freon 113 NV 2400000 - NV NV NV - - - - -
Hexachlorobutadiene NV 12.8 NV NV NV - 0.0082 U - - -
Isopropylbenzene NV 800 NV NV NV - 0.0016 U - - -
m.p-Xylene oP 16000° NV NV NV - 0.0033 U - - -
Methyl iodide NV NV NV NV NV - 0.0082 U - - -
Methyl tert-butyl ether NV 556 NV NV NV - 0.0016 U - - --
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Table 4A

Soil Analytical Results - Other

Northern State Hospital
Port of Skagit
Sedro-Woolley, Washington

Locaticn: GP34 GP39 - HA1 HATO HA11
Sample Name:| GP34-5-12.0 GP39-5-3.5 HA1-8-0.5 HA10-S-0.5 HA11-8-0.5
Collection Date: 4/22/2015 4/23/2015 4/23/2015 4/23/2015 4/23/2015
Collection Depth [ft bgs): 12 3.5 0.5 0.5 0.5
Ecological Indicator Concentrations® '
MTCA A,
Unrestricted MTCA B Plants Scil Biota wildlife
Land Use
Methylene chloride 0.02 500 NV NV NV - 0.0082 U - - -
Naphthalene 5 1600 NV NV NV - 0.0016 U - - -
n-Butylbenzene NV NV NV NV NY - 0.0016 U - - -
n-Propylbenzene Nv 800 NV NV NV - 0.0016 U - - -
o-Xylene 9 16000° NV NV NV - 0.0016 U - - -
sec-Butylbenzene NV NV NV NV NV - 0.0016 U - - -
Styrene NV 16000 300 NV NV - 0.0016 U — - -
teri-Butylbenzene NV NV NV NV NV - 0.0016 U - - -
Tetrachloroethene 0.05 476 NV NV NV - 0.0016 U - - --
Toluene 7 6400 200 Nv NV - 0.0082 U - - -
irans-1,2-dichloroethene NV 1600 NV NV NV - 0.0016 U - - -
trans-1,3-Dichloropropene NV 10 NV NV NV - 0.0016 U - - -
trans-1,4-Dichloro-2-butene NV NV NV NV NV - - - - -~
Trichloroethene 0.03 12 NV NV NV - 0.0016 U — - -
Trichlorofluoromethane NV 24000 NV NV NV - 0.0016 U - - -
Vinyl Acetate NV 80000 NV NV NV — 0.0082 U - - -
Vinyl chloride NV 240 Ny NV NV - 0.0016 U - - -
Xylenes, Total 9 14000 NV NV NV - 0.0033 U -- - -
SVOCs (mg/kg)
1,2,4-Trichlorobenzene NV 34.5 NV 20 NV - -- - - -
1.2-Dichlorobenzene NV 7200 NV NV NV -- - - -- -
1,2-Dinifrobenzene NV 8 NV NV NV - - - - -
1,3-Dichlorobenzene NV NV NV NV NV - - -~ - -
1,4-Dichlorobenzene NV 185 NV NV NV - - - -- -
1,4-Dinitrobenzene NV 8 NV NV NV - - -- -- -
2.3.4.6-Tefrachlorophenol © NV 2400 NV NV NV - - - - -
2.3,5.6-Tetrachlorophenol NV NV 20 20 NV - - - - -
2,3-Dichloroaniline NV NV NV NV NV - - - - -
2.4,5-Trichlorophenol NV 8000 4 9 NV - - - - -
2,4,6-Trichlorophenal NV 80 NV 10 NV - - - - -
2,4-Dichlocrophenol NV 240 NV NV NV - - - - -
2,4-Dimethyiphencl NV 1600 NV NV NV -- - - - --
2.4-Dinifrophenol NV 160 20 NV NV - -~ - - -
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Location:
Sample Name:
Collection Date:

Collection Depth (ft bgs):

GP34
GP34-5-12.0
4/22/2015
12

GP39
GP39-5-3.5
4/23/2015

3.5

HA1
HA1-8-0.5
4/23/2015
0.5

HA10
HA10-5-0.5
4/23/2015

0.5

HAT1
HA11-58-0.5
4/23/2015

0.5

Ecological indicator Concentrations®

MTCA A,
Unrestricted MICAB Plants Soll Biota wildlife
Land Use
2.4-Dinitrotoluene NV 3.23 NV NV NV - - - - -
2,6-Dinitrotoluene NV 0.667 NV NV NV - - - - -
2-Chloronaphthalene NV NV NV NV NV - - — — _
2-Chlorophenol NV 400 NV NV NV — - - - —
2-Methylphenol NV NV NV NV NV - - - — -
2-Nitroaniline NV 800 NV NV - NV - - - _ -
2-Nitrophenol NV NV NV NV NV - - - - -
3- & 4-Methylphenol NV NV NV NV NV - - - - —
3,3-Dichlorobenzidine NV 2.22 NV NV NV — - - — _
3-Nitroaniline NV NV NV NV NV — - - - -
4,6-Dinitro-2-methylphenol NV NV NV NV NV - - - - -
4-Bromophenylphenyl ether NV NV NV NV NV - - - - -
4-Chloro-3-methylphenol NV NV NV NV NV - - - - —
4-Chloroaniline NV 5 NV NV NV - - - - _
4-Chlorophenylphenyl ether NV NV NV NV NV — - - - -
4-Nifroaniline NV NV NV NV NV - - - - —
4-Nitrophenol NV NV NV 7 NV - - — - -
Aniline NV 175 NV NV NV - - - - -
Benzidine NV 0.00435 NV NV NV - - - - -
Benzyl alcohol NV 8000 NV NV NV - - — - -
Bis{2-chloroethoxy)methane NV NV NV NV NV - - - - -
Bis(2-chloroethyl)ether NV 0.909 NV NV NV - - - - —
Bis(2-chloroisopropyl)ether NV NV NV NV NV - - — - -
Bis(2-ethylhexyl)phthclaie NV 71.4 NV NV NV - - - - -
Butylbenzylphthalate NV 526 NV NV NV - - - - -
Carbazole NV NV NV NV NV - — - - -
Di{2-ethylhexyl)adipate NV 833 NV NV NV - - - - —
Dibenzofurdan NV 80 NV NV NV - - - — -
Diethyl phthalate NV 44000 100 NV NV - - — _ _
Dimethyl phthalate NV NV NV 200 NV - - - - -—
Di-n-butyl phthaiate NV NV 200 NV NV - - - — -
Di-n-octyl phthalate NV 800 NV NV NV - - —~ - —
Hexachiorobenzene NV 0.625 NV NV NV - — — - -
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Location: GP34 GP392 HA1 HA10 HAT11
Sample Name:| GP34-3-12.0 GP39-§-3.5 HA1-S-0.5 HAT0-5-0.5 HA11-5-0.5
Collection Date: 4/22/2015 4/23/2015 4/23/2015 4/23/2015 4/23/2015
Collection Depth (it bgs): 12 . 35, 0.5 0.5 0.5
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCAB Plants Soil Biota Wildlife
Land Use
Hexachlorobutadiene NV 12.8 NV NV NV - - - - -
Hexachlorocyclopentadiene NV 480 NV N\ NV - - - - -
Hexachloroethane NV 25 NV NV NV - - - - -
Hydrazine, 1,2-diphenyl NV 0.33 NV NV NV — - - - -
Isophorone NV 1050 NV NV NV - - - - -
m-Dinitrobenzene NV 8 NV NV NV - - - - -
Nitrobenzene NV 160 NV 40 NV - - - — —
N-Nitrosodimethylamine NV 0.00667 NV NV NV - - - - -
N-Nitrosodiphenylamine NV 204 NV 20 NV - - - - -
N-Nitrosodipropylamine NV 0.143 NV NV NV - - - - -
Pentachlorephenol NV 2.5 NV NV NV - - - - -
Phenol NV 24000 70 30 NV - - - - -
Pyridine NV 80 NV NV NV - - - - -
PAHs {mg/kg)
1-Methylnaphthalene NV 345 NV NV NV 0.011 U - - - —
2-Methylnaphthalene NV 320 NV NV NV 0011 U - - - -
Acenaphthene NV 4800 20 NV NV 0.011 U - - - -
Acenaphthylene NV NV NV NV NV 0.011 U - - -- -
Anthracene NV 24000 NV NV NV 0.011 U - - - -
Benzo(ajanthracene NV 1.37 NV NV NV 0.011 U - - - -
Benzo{a)pyrene 0.1 0.137 NV NV 12 0.011 U - - - —
Benzo(b)fluoranthene NV 1.37 NV NV NV 0.011 U - -- -- -
Benzo(ghi)perylene NV NV NV NV NV 0011 U - - - -
Benzo(j+k)flucranthene NV 13.7 NV NV NV 0011 U - - - —
Chrysene NV 137 NV NV NV 0011 U — - -- -
Dibenzo(a,h)anthracene NV 0.137 NV NV NV 0.011 U - -- - -
Dibenzofuran NV 80 NV NV NV - - - - —
Fluoranthene NV 3200 NV NV NV 6011 U - - - -
Fluorene NV 3200 NV 30 NV oo u - - - -
Indeno(1,2,3-cd)pyrene NV 1.37 NV NV NV 0.011 U - - - -
Naphthalene "5 1600 NV NV N\Y 0.011 U - -- - -
Phenanthrene NV NV NV NV NV 0.011 U - - - -
Pyrene NV 2400 NV NV NV 0011 U - — _ —
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Location: GP34 GP39 HAT HA10 HATI1
Sample Name:| GP34-5-12.0 GP39-5-3.5 . HA1-8-0.5 HA10-S-0.5 HA11-8-0.5
Collection Date: 4/22/2015 4/23/2015 4/23/2015 4/23/2015 4/23/2015
Collection Depth {ft bgs): 12 3.5 0.5 0.5 0.5
Ecological Indicator Concentrations®
MTCA A,
Unrestricted MTCA B Plants Soil Biota Wildlife
Land Use
Total Benzoflucranthenes NV 1.37 NV NV NV - - - - -
Total Naphthalenes 5 1600 NV NV NV 0.011 U - —~ —~ -
CPAHTEQ 0.1 - NV NV NV ND - - - -
TPH Identification {Presence/Absence)
Gasoline NV NV NV NV . NV - - - - -
Diesel NV NV NY NV NV - - - - -
Lube Qil NV NV NV NV NV - - - — -
TPH (mg/kg)
Gasoline 100° NV NV- 100 5000 - - - - -
Diesel 2000 NV NV 200 6000 40 U - - - -
Lube Qil 2000 NY NV NV NV 130 — - - -
Heavy Qils (Diesel + Lube Oil) 2000 - NV 200 6000 150 - - - -

R1N\0624.04 Port of Skagit\Report\07_2015.06.30 Preliminary RIFS\Tables\T4, T5, T6 Soil_GW Analytical Results.xlsx

Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port of Skagit

Sedro-Woolley, Washington

Page 18 of 19



Table 4A

Soil Analytical Results - Other
Northern State Hospital

Port of Skagit

Sedro-Woolley, Washington

NOTES:

Detected results are indicated by bold font.

t evaluated against cleanup criteria.

ted against cleanup criteria.
MTCA B cleanup levels are provided. Lower of the Method B Cancer and Non Cancer is shown. Non-detect data not compared to a cleanup level.
Calculated sums use the highest non-detect value when all consituents are non-detect. When detect and non-detect values are summed, zero is used for non-detect values.
- = not analyzed.

cPAH TEQ = carcinogenic PAH toxic equivalency quotient.

ft bgs = feet below ground surface.

J =the result is an estimated value.

mg/kg = milligrams per kilogram.

MTCA = Model Toxics Control Act.

NV = no value.

PCB = polychlorinated biphenyl.

PAH = polycyclic aromatic hydrocarbon.

SVOC = semivolatile organic compound.

Total PCB Aroclors = sum of all PCB aroclors.

Total Naphthalenes = sum of 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene.

TPH = total petroleum hydrocarbon.

U = the result is non-detect.

UJ = the result is non-detect and an estimated value.

VOC = volatile organic compound.

“Ecological indicator concentrations were obtained from Model Toxics Control Act Table 749-3.

bm-xyfene and o-xylene MTCA A cleanup level is for xylenes.

°MTCA cleanup level is for gasoline-range organics with no detectable benzene present.
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Table 4B

Soil Analytical Results - Metals
Northern State Hospital

Port of Skagit

Sedro-Woolley, Washington

Location: GPI GP2 GP3 GP4 GP5 GP9 GP14
Sample Name:|  GP1-S-1.4 GP2-8-3.0 GP3-5-7.0 GP4-5-5.4 GP5-5-14.5 GP9-5-0.5 GP14-5-0.5
Collection Date:|  8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 8/19/2014 4/20/2015
Collection Depths (ft bgs): 1.4 3 7 5.4 14.5 0.5 0.5
MTCA A, Ecological Indicator Concentrations® Natural
Unrestricted MTCA B Background 90/90 UTL
Land Use Plants Soil Biota Wildlife Metals®
Metals (mg/kg)

Arsenic® 20 0.0667 10 40 7 7 17.2 4 6.2 6.1
Barium NV 16000 500 NV 102 NV 206 58.4 100
Cadmium 2 80 4 20 14 1 = 0.1 0.2 01U 0.2 0.2 0.2 0.67 U
Chromium® 2000° 120000¢ 42 42 67 42 220 38.4
Copper NV 3200 100 50 217 36 76.1 42.7 28.4 27
Lead 250 NV 50 500 118 17 - 13.1 19.9 15.3 28.3 10 43.9 11
Mercury® g NV 0i3 0.1 5.5 0.07 - 0.07 0.09 0.06
Selenium NV 400 1 70 0.3 NV 0.7 07 U 07U 07U
Silver NV 400 2 NV NV NV = 03U 03U 03U
Zinc NV 24000 86 200 360 86 260 iR S 66
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