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1 INTRODUCTION 

On behalf of the Port of Skagit (the Port), Maul Foster & Alongi, Inc. (MFA) has prepared this 
focused site assessment report for the Northern State Hospital property (the Property) located at 
24909 Hub Drive within the urban growth area of Sedro-Woolley, Washington (Figure 1). The 
Property is currently owned and managed by the Washington State Department of Enterprise 
Services (Department of Enterprise Services), 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 the mentally ill that included on-site patient and staff housing, a power 
house, maintenance shops, a laundry, and a fueling station.  

1.1 Regulatory Framework 

The Port received an Integrated Planning Grant from the Washington State Department of Ecology 
(Ecology) to fund preliminary environmental investigation and planning activities in support of 
redevelopment of the Property into a revitalized asset for the community. The purpose of this 
focused site assessment was to collect physical and chemical data to identify and characterize 
chemical impacts to environmental media associated with features of environmental concern, 
evaluate potential risk to human and ecological health, and identify preliminary cleanup alternatives, 
if necessary. This focused assessment partially addresses the substantive requirements of 
Washington Administrative Code (WAC) 173-340 of the Model Toxics Control Act (MTCA) and 
was conducted in accordance with the Ecology-approved work plan (MFA, 2014).  

1.2 Site Assessment Objectives 

MFA conducted a focused subsurface investigation at the Property on August 19, 2014. Prior to 
that, a limited subsurface investigation had been completed at the Property (Lone Rock Resources, 
1993). The focused site assessment was completed to assess potential areas of concern at the 
Property identified in the work plan (MFA, 2014). Site assessment objectives included the following: 

 Develop a conceptual site model (CSM) and data quality objectives for a limited site 
characterization. 

 Conduct a focused assessment of  the nature and extent of  hazardous substances in 
environmental media above relevant cleanup levels (CULs) near potential sources of  
contamination. 

 Evaluate potential risk to current and reasonably likely future human and ecological 
receptors, as appropriate.  

 Identify preliminary cleanup options for impacted media.  
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2 BACKGROUND 

This section describes the physical location and characteristics of the Property, including the geology 
and hydrogeology, and summarizes the site history. 

2.1 Property Description 

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 north 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 (Figures 1, 2a, 2b, 2c, and 2d). The Property is located on a small 
plateau with a slight downward topographic slope toward the east, south, and southwest toward 
Hansen Creek and Brickyard Creek.  

The Property is bordered by Fruitdale Road to the west and the Northern State Recreation Area 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. Several buildings have been 
demolished, and the debris from a few of these buildings reportedly has been buried and/or 
disposed of on site, as determined through interviews of maintenance staff at the Property (see work 
plan [MFA, 2014]). The ground surface consists of grass and well established trees and shrubs, 
which are dispersed throughout the Property. The Property abuts the Northern State Recreation 
Area (owned by Skagit County), which contains more than 700 acres of vegetated open space.  

2.2 Property History 

The Property was developed in 1909 and operated as a treatment and residence facility and hospital 
for the mentally ill until its closure in 1973. The approximately 217-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 an associated 
potable water treatment facility, a fueling station for on-site vehicles, maintenance and paint shops, 
and a laundry facility. Many of the buildings associated with the former facility, including the campus 
landscape as a whole, are listed on the National Registry of Historic Places. After the facility’s 
closure, the Property was transferred from the Department of Social and Health Services to the 
Department of Natural Resources and General Services Administration (today the Department of 
Enterprise Services). The Property’s current primary occupants are the Cascade Job Corps, the 
Pioneer Center, and the National Guard, with many of the remaining historical buildings vacant. 
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Environmental impacts to the Property, associated with former underground storage tanks (USTs), 
have been confirmed (Lone Rock Resources, 1993). Other features of environmental concern were 
identified in the work plan (MFA, 2014) and those of greatest concern were assessed during the 
August 19, 2014, environmental investigation.  

2.3 Features of Potential Environmental Concern 

The focused site assessment was designed to investigate the features of potential concern, as 
developed through consultation with Ecology staff and identified in the work plan, with the greatest 
potential for environmental impacts (MFA, 2014)(see Table 1). Not all the features of potential 
environmental concern identified in the work plan were investigated. Table 1 provides a summary of 
all features of potential environmental concern identified at the Property and indicates which of 
those were evaluated as part of this preliminary site investigation. Locations for the features of 
potential environmental concern are also show in Figures 2a through 2d.  

In the work plan, MFA identified chemicals of interest (COIs) associated with each of the features 
of potential concern listed above (MFA, 2014). COIs identified at the Property include: petroleum 
hydrocarbons, volatile organic compounds (VOCs), polycyclic aromatic hydrocarbons (PAHs), 
polychlorinated biphenyls (PCBs), and metals (arsenic, barium, cadmium, chromium, copper, lead, 
mercury, selenium, silver, and zinc). 

2.4 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 drift (Dragovich et al., 1999). 
The glaciomarine deposits typically consist of “poorly sorted, poorly 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). MFA reviewed geologic cross sections, 
developed through interpretation of well log, geotechnical boring, and field information, which 
showed approximately horizontally oriented, 100- to 130-foot thick deposits of Quaternary 
glaciomarine drift within the vicinity of the Property (Dragovich, et al., 1999). 

MFA reviewed well logs from Ecology’s online well log database for wells located in the nearest 
quarter sections 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 
located 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.  

Soil observations from borings advanced at the north end of the Property indicate that the geology 
in that area generally consists of an approximately 1- to 2-foot-thick surficial layer of gravelly sand 
and silt underlain by silts and clays extending to approximately 12 to 14 feet below ground surface 
(bgs) (see boring logs in Appendix A). Lenses of silty sand were observed throughout the silt and 
clay unit. The density of the silt and clay unit tended to increase with depth. A unit of gravelly sand 
was also observed at some boring locations, beginning at approximately 14 feet bgs and extending to 
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the maximum boring depth of 15 feet bgs. Trace amounts of coal-like material were observed in thin 
layers at various depths in most of the borings at the Property.  

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 layers are probably not well interconnected or continuous. 

2.5 Hydrogeology 

Previous investigations identified groundwater between 6 and 14 feet bgs (Lone Rock Resources, 
1993). MFA identified several logs from Ecology’s online well log database for domestic water wells 
in the general vicinity, which indicate that shallow groundwater is present at depths from less than 
20 feet bgs to greater than 80 feet bgs (MFA, 2014). These domestic water well logs suggest that the 
local geology is variable and is generally composed of water-bearing zones 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. 

The groundwater flow direction in the area of the Property has not been confirmed, but is inferred 
to flow toward the south, southwest, and southeast at the south end of the Property, consistent with 
the local topography and as a result of discharge to Hansen and Brickyard creeks (Figure 1). At the 
north end of the Property, groundwater likely flows generally north toward Hansen Creek. 

Groundwater was encountered in four out of eight borings that were advanced to depths of at least 
12 feet bgs. Water bearing zones were initially encountered at depths ranging from 7 to 14 feet bgs 
in three borings advanced at the Property (GP2, GP5, GP6, and GP8) (see Appendix A). Static 
water levels were measured in three borings (GP2, GP6, and GP8) at approximately 7 feet bgs (see 
Figure 3). Given the relative continuity in the observed water levels between boring locations and 
the absence of a continuous confining unit, the uppermost geologic deposits likely act in bulk as a 
water table aquifer.  

Because of the limited number of borings that encountered groundwater and the unreliability of 
groundwater elevation measurements from reconnaissance borings, a groundwater flow direction 
has not been determined. Groundwater at the north end of the Property, in the vicinity of the 
boring locations, is inferred to flow north toward and discharge into Hansen Creek. However, 
groundwater in other areas of the Property may flow southeast due to the gradual topographic slope 
of the area toward the Skagit River Valley. Groundwater in other areas of the Property may also flow 
west towards Brickyard Creek or east towards Hansen Creek (see Figure 1).  

3 FIELD AND ANALYTICAL METHODS 

The investigation was conducted on August 19, 2014, and focused on evaluating chemical impacts in 
the northeast portion of the Property, where the features of concern with the greatest potential for 
environmental impacts are located (see Figure 3). The investigation included soil and groundwater 
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sample collection from temporary boreholes and analysis for potential COIs, field observations of 
physical conditions, measurement of groundwater levels, and measurement of field water quality 
parameters. Sample locations, sample depths, and chemical analyses are summarized in Table 2. 

The investigation included collection of soil and groundwater samples in the following locations to 
evaluate potential chemical impacts associated with features of environmental concern (see 
Figure 3):  

 Maintenance Building (Boring GP1): Potential chemical impacts associated with 
former gasoline USTs located north of  the Maintenance Building. A soil sample was 
collected and analyzed for petroleum hydrocarbons and metals. A groundwater sample 
was proposed for this location, but groundwater was not encountered in the boring. 

 Power House (Borings GP2, GP9, and GP10): Potential chemical impacts associated 
with existing diesel ASTs and former coal storage activities north of  the Power House. 
Soil and groundwater samples were collected and analyzed for one or more of  the 
following: petroleum hydrocarbons, metals, VOCs, PAHs, and PCBs.  

 Waste Piles (Boring GP3): Potential chemical impacts associated with a former refuse 
incinerator and coal storage and disposal activities east of  the Power House. A soil 
sample was collected and analyzed for petroleum hydrocarbons, metals, PAHs, and 
PCBs. 

 Debris Piles: (Borings GP4 and GP5): Potential chemical impacts associated with 
buried building debris piles east and northeast of  the Power House. Soil samples were 
collected and analyzed for petroleum hydrocarbons, metals, VOCs, and PAHs. 

 Former Filtration Building (Boring GP6): Potential chemical impacts associated with 
drinking water chlorination activities north of  the Filtration Building. A groundwater 
sample was collected for field water quality parameter measurements. 

 Gasoline AST (Boring GP7): Potential chemical impacts associated with an existing 
gasoline AST located north of  the Planer and Paint Shops. A soil sample was collected 
and analyzed for gasoline-range petroleum hydrocarbons (i.e., gasoline-range organics 
[GRO]) and for benzene, toluene, ethylbenzene, and xylenes (BTEX). 

 Former Laundry Building (Boring GP8): Chemical impacts associated with potential 
dry cleaning operations east of  the former Laundry Building. A groundwater sample was 
collected and analyzed for petroleum hydrocarbons and VOCs. 

Environmental sampling, measurement, and quality control procedures were conducted in 
accordance with industry standard operating procedures as described in the Sampling and Analysis 
Plan (SAP; included as an appendix to the work plan [MFA, 2014]).  

3.1 Soil Sampling 

Soil samples were collected from temporary boreholes (see Figure 3 for boring locations). A direct-
push drilling rig was used to advance continuous soil cores at ten boring locations from the ground 
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surface up to a maximum depth of 19 feet bgs. Most borings were advanced to 16 feet bgs to 
evaluate potential shallow soil impacts and to collect shallow reconnaissance groundwater samples. 
Borings GP9 and GP10 were added during the sampling event and were advanced to 8 feet bgs to 
evaluate potential shallow soil impacts in the vicinity of the existing diesel ASTs and the former coal 
storage area to the north of Power House. Boring logs are provided as Appendix A and sampling 
depths are summarized in Table 2.  

Soil conditions were described and visual and olfactory observations were recorded during drilling. 
Soil olfactory indications of contamination (e.g., petroleum-like odors) were screened with a 
photoionization detector (PID). Geographic coordinates for the boring locations were recorded 
using a hand-held global positioning system device.  

During sampling, coal-like material was encountered in thin lenses from approximately 0.5 to 
2.0 feet bgs in borings located to the north of the Power House (GP2, GP9 and GP10), and was 
intermittently observed from the surface to approximately 9 feet bgs in the borings near the waste 
and debris piles to the east of the Power House (GP3, GP4, GP5). Very little debris was 
encountered in any of the borings, except for one small roof tile piece in boring GP4. Thick units of 
silt and clay were observed below 2.0 feet bgs at most boring locations.  

Samples were submitted to Analytical Resources, Inc. (ARI) of Tukwila, Washington, for analysis 
under standard chain-of-custody procedures. Soil samples were selected for analysis, based on 
observed impacts and olfactory observations, and on elevated head-space readings collected with a 
PID. Specific chemical analyses were chosen for each location, based on the potential chemical 
sources identified in Section 2.3 and in the work plan (MFA, 2014). Follow-up analyses were 
selected based on initial analytical results. Soil samples submitted for analysis and the specific 
chemical analyses performed are summarized in Table 2.  

The following tiered approach was used for the soil sample analysis: 

 All soil samples, except the soil sample collected from GP7, were initially analyzed for 
hydrocarbon identification (HCID) by the Northwest Total Petroleum Hydrocarbon 
(NWTPH) HCID method (NWTPH-HCID). 

 If  hydrocarbons were detected by NWTPH-HCID, additional analyses were requested 
for that sample as follows: 

 Analysis for diesel-range organics (DRO) and/or motor-oil-range hydrocarbons by 
the NWTPH-Dx method was requested for samples with DRO detections. 

 Analysis for GRO by the NWTPH-Gx method was requested for samples with 
GRO detections. 

 If  DRO or GRO were detected, analysis for BTEX by U.S. Environmental Protection 
Agency (USEPA) Method 8021B Modified was also requested for that sample. 

 Additional follow-up analyses were conducted for PAHs, PCBs, and total metals because 
of  the relatively higher concentrations of  DRO in the sample collected from GP9 
relative to GP10 concentrations. 
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 For the soil sample collected from GP7, analyses of  GRO by NWTPH-Gx and BTEX 
by USEPA Method 8021B were conducted without any prior HCID testing based on 
GP7’s proximity to an existing gasoline AST.  

 All soil samples, with the exception of  those collected from GP7 and GP10, were 
analyzed for total metals by USEPA Method 200.8 and total mercury by USEPA Method 
7470A/7471A. 

 Additional analyses of  soil samples were requested based on their associated areas of  
concern. At least one of  the following additional analyses was requested for a soil 
sample: 

 PAHs by USEPA Method 8270D selective ion monitoring 

 VOCs by USEPA Method 8260C 

 PCBs by USEPA Method 8082A  

 None of  the soil samples were analyzed for pesticides or herbicides because building 
debris and landfill debris were not encountered during sampling, with the exception of  
the roof  tile piece in boring GP4. 

3.2 Groundwater Sampling 

Temporary well screens were set in the temporary boreholes for collection of reconnaissance 
groundwater samples. Groundwater samples and/or parameters were collected from borings GP2, 
GP6, and GP8 as shown in Figure 3 and discussed in Section 6.2. Field water quality parameters 
were measured before sample collection and recorded on field sampling data sheets (FSDSs), which 
are included as Appendix B. Groundwater sampling was conducted in accordance with the methods 
and protocols outlined in the SAP provided as an appendix to the work plan (MFA, 2014). 

Well screens were set in borings GP2, GP6, and GP8 between 10 and 15 feet bgs (GP2 and GP6) 
and 13 to 18 feet bgs (GP8). A groundwater sample was proposed in the work plan at GP1, but 
groundwater was not encountered in this boring, which was advanced to 16 feet bgs. 
Reconnaissance groundwater samples were collected from two borings: GP2 and GP8. Water quality 
parameters were measured in groundwater at GP6 to identify any spikes in pH related to the former 
storage and use of chlorination chemicals in the Filtration Building, but a groundwater sample was 
not collected from this boring.  

Groundwater samples were submitted to ARI for analysis under standard chain-of-custody 
procedures. Specific chemical analyses were chosen for each location, based on the COIs identified 
in the work plan (MFA, 2014). The specific chemical analyses performed for each sample are 
summarized in Table 2. Reconnaissance groundwater samples were analyzed for the following: 

 GP2: 

 Total petroleum hydrocarbons (TPH) HCID by Method NWTPH-HCID 
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 Analysis of  DRO and motor-oil-range hydrocarbons by NWTPH-Dx was 
performed following a detection of  hydrocarbons in the sample by TPH-HCID. 

 BTEX by USEPA Method 8021B 

 Dissolved metals by USEPA Method 200.8 

 Dissolved mercury by USEPA Method 7470A/7471A 

 PAHs by USEPA Method 8270 

 GP8: 

 TPH-HCID by Method NWTPH-HCID 

 VOCs by USEPA Method 8260C 

4 ANALYTICAL RESULTS 

Laboratory analytical reports are provided as 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 USEPA 
procedures for evaluating laboratory analytical data (USEPA, 2004, 2008) and appropriate laboratory 
and method-specific guidelines (ARI, 2012). A data validation memorandum summarizing data 
evaluation procedures, data usability, and deviations from specific field and/or laboratory methods 
for the August 19, 2014, investigation data is included as Appendix D. The data are considered 
acceptable for their intended use, with the appropriate data qualifiers assigned. 

In the following discussion, “heavy oils” refers to the sum of the DRO and motor-oil-range 
hydrocarbon concentrations. 

4.1 Soil 

Soil analytical results are summarized in Table 3. Eight soil samples were collected and analyzed for 
COIs related to potential environmental conditions (see Table 2 and Figure 3).  

In the following discussion, metals detections include total arsenic, barium, cadmium, total 
chromium, copper, lead, mercury, selenium, silver, and zinc.  

The following is a summary of results by boring location: 

 GP1: Hydrocarbons were not detected by TPH-HCID. Metals were detected. 

 GP2 and GP3: Hydrocarbons were not detected by TPH-HCID and PCBs were not 
detected. Metals and PAHs were detected. 
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 GP4 and GP5: Hydrocarbons were not detected by TPH-HCID. Metals and acetone were 
detected; no other VOCs were detected. PAHs were detected at GP4, but not GP5.  

 GP7: Neither GRO nor BTEX were detected.  

 GP9: DRO and motor-oil-range hydrocarbons were detected by TPH-HCID and follow-up 
NWTPH-Dx analysis detected heavy oils at 2,920 milligrams per kilogram (mg/kg) in the 
sample from 0.5 feet bgs. Metals were detected. BTEX, PAHs, and PCBs were not detected. 

 GP10: DRO and motor-oil-range hydrocarbons were detected by TPH-HCID and follow-up 
NWTPH-Dx analysis detected heavy oils at 2,520 mg/kg in the sample from 0.5 feet bgs. 
BTEX was not detected. 

A risk screening was conducted to compare concentrations of chemicals detected in soil to 
applicable CULs (see Section 6). 

4.2 Groundwater 

Groundwater analytical results are summarized in Table 4. Field water quality parameters were 
recorded on the FSDSs included as Appendix B. Reconnaissance groundwater samples were 
collected at depths of approximately 10 feet bgs and 12.5 feet bgs, respectively, from borings GP2 
and GP8 (see Figure 3). A groundwater sample was not collected from boring GP6. 

The following is a summary of results by boring location: 

 GP2: DRO and motor-oil-range hydrocarbons were detected by TPH-HCID and follow-up 
NWTPH-Dx analysis detected heavy oils at a concentration of 1.74 milligrams per liter. 
Total arsenic, barium, copper, and naphthalene were detected; no other metals or PAHs 
were detected. BTEX was not detected. 

 GP8: Tetrachloroethene (PCE), trichloroethene (TCE), and cis-1,2-dichloroethene were 
detected; no other VOCs were detected. Hydrocarbons were not detected. 

Field parameters measured at GP6 were compared to those from GP1 to assess potential water 
quality impacts at GP6 associated with former chlorination activities. No water quality anomalies 
were measured at GP6. Only one set of field parameter measurements was recorded at GP8 because 
of a limited amount of available water in the boring and very little observed recharge.  

A risk screening was conducted to compare concentrations of chemicals detected in groundwater to 
applicable CULs (see Section 6). 
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5 CONCEPTUAL SITE MODEL 

A CSM was developed to describe release mechanisms, environmental transport processes, exposure 
routes, and receptors for sources identified on the Property. The primary purpose of the CSM is to 
identify potential current and future 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 source and mechanism of chemical release to the environment, (2) an environmental transport 
medium for a released 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. 
However, an incomplete exposure pathway does not guarantee that the exposure pathway will 
always remain incomplete. If the Property is redeveloped, it may be necessary to reevaluate potential 
exposure pathways. The CSM describes potential exposure scenarios based on information collected 
during the site assessment, including the risk screening presented in Section 6. Elements of 
potentially complete exposure scenarios relevant to human health and ecological receptors are 
discussed below and are presented in Figure 4.  

5.1 Source Characterization 

Potential contaminant sources associated with historical and current operations were identified 
during the environmental due diligence activities conducted as part of the work plan (MFA, 2014), 
as discussed in Section 2.3 and listed in Table 1.  

Contaminants detected in soil and groundwater on the Property include metals, petroleum 
hydrocarbons, VOCs, and PAHs. Metals, petroleum hydrocarbons, and petroleum-related 
constituents, including PAHs and VOCs (specifically BTEX), were generally detected in shallow soil 
(less than 7 feet bgs) near current and former fuel handling areas and former coal storage and 
disposal areas. PCE was detected in groundwater near the former Laundry Building. PCE has been 
the primary solvent used for dry cleaning since the late 1950s. No record of dry cleaning operations 
at the former Laundry Building was located; however, the presence of PCE in groundwater near the 
building indicates that dry cleaning solvents may have been used sometime after the late 1950s. 
Nonaqueous-phase liquids were not observed during the site investigation. 

5.2 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 from soil or groundwater to air, and leaching of chemicals from soil to 
groundwater. The relative importance of these processes will vary, depending on the chemical and 
physical properties of a released contaminant. The properties of soil and the dynamics of 
groundwater flow also affect contaminant fate and transport. 
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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 near-surface soil impacts during precipitation events could result in impacts to shallow 
groundwater at the Property.  

The shallow groundwater at the Property likely discharges to Hansen Creek to the north. This 
indicates that there is a potentially complete migration pathway from groundwater to surface water 
and sediments 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 vapors 
partitioning from contaminated soil or groundwater could result in impacts to indoor and outdoor 
air quality.  

Dissolved-phase contamination migrating downgradient of the source area could potentially 
discharge to Hansen Creek, resulting in surface water and sediment impacts. Fish intake of 
contaminated surface water or sediment could result in the bioaccumulation of contaminants in the 
fatty tissue of these animals. 

5.3 Potential Human Health Exposure Scenarios 

Potential human and ecological exposure pathways are shown in Figure 4. Ecological exposure 
pathways are discussed in the next section. 

The Property is currently used for commercial and residential purposes. Buildings historically used 
for hospital operations provide temporary housing for Cascade Job Corps students and Pioneer 
Center residents. Redevelopment plans for the Property may include expanded residential use of the 
existing buildings. 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 fish habitat that may attract 
recreational fishers. Therefore, recreational fishers are also potential receptors at the Property. 

Potentially complete human exposure pathways are discussed below for the receptors identified for 
the Property.  

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: 

 Direct skin contact with, incidental ingestion of, and inhalation of  wind-borne 
particulates from chemically impacted shallow soil.  
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 Inhalation of  indoor air vapors emanating from soil or groundwater with volatile 
chemical impacts.  

 Direct skin contact with, incidental 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 workers—There are currently no construction workers (e.g., excavation 
workers, trench workers) on the Property. However, construction activities may be performed 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: 

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

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

 Dermal contact with, ingestion of, or inhalation of  vapors emanating from chemically 
impacted shallow groundwater encountered in excavations below the water table and if  
groundwater is used for potable purposes. 

 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. 

Recreational fishers—Hansen Creek, a tributary 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: 

 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. 

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

Ecological receptors—Soil exposure routes and potential screening levels for terrestrial ecological 
receptors at the Property are discussed in Section 5.4. Ecological receptors - aquatic and terrestrial - 
may also be exposed to chemicals at the Property in surface water, sediment, and/or fish tissue by 
the following pathways: 

 Direct contact with and ingestion of surface water or sediment in Hansen Creek that has 
been chemically impacted via discharges of chemically impacted groundwater. 
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 Ingestion of chemicals bioaccumulated in the tissue of fish from chemically impacted 
surface water or sediment in Hansen Creek. 

Groundwater contamination was detected at relatively low concentrations at a distance of 
approximately 300 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. 

Groundwater beneath the Property is not currently used as a drinking water source, however it is 
considered potable and available for use. Therefore, scenarios involving exposure to contaminated 
groundwater as drinking water are considered potentially complete. If groundwater impacts remain 
on the Property following the eventual selection of a remedy for groundwater contamination, an 
environmental covenant may be required to restrict groundwater uses.  

5.4 Terrestrial Ecological Evaluation 

Potential ecological exposure pathways are shown in Figure 4. Ecological receptors could potentially 
be exposed to chemical impacts in shallow soil at the Property. The Property abuts the Northern 
State Recreation Area, 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. 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 TEE is included as Appendix E. Ecological screening levels may be 
used as potential soil cleanup levels. 

The exposure routes assessed for the TEE included plant uptake of chemicals in soil, ingestion of 
soil, and ingestion of chemicals in plant material or prey. Detections of chemicals in soil were 
compared to ecological screening levels for plants, soil biota, and wildlife; using values from Table 
749-3 of WAC 173-340-900 (see Appendix E).  

The TEE found six sample locations exceeding plant, soil biota, and/or wildlife ecological indicator 
concentrations (EICs) for total metals (see Figure 5). Two sample locations were identified as 
exceeding soil biota EIC for DRO. However, if eventual plans for remediation of soils at the 
Property include removal and off-site disposal and/or capping, the risk posed to plant and wildlife 
receptors will be removed. Additional investigation at the Property is proposed to further delineate 
the extent of soil impacts, develop remediation actions, and determine the need for additional 
ecological risk screening. 
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5.5 Cleanup Standards 

According 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 
or 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. 

5.5.1 Soil Cleanup Levels 

Relatively few contaminants were detected in soil at the Property. The Property historically has been 
used for residential purposes and it is anticipated to 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. Other soil cleanup levels, 
beyond Method A, may be required to protect terrestrial species via the direct contact pathway (as 
discussed in Section 5.4 and Appendix E) or benthic species via direct contact with sediment 
impacted by erosion and runoff of chemically impacted soil. Soil CULs will be reevaluated following 
additional site characterization. 

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 10-6) for 
carcinogens. 

Soil CULs for the protection of potable groundwater (leaching-to-groundwater pathway) are not 
currently recommended as potential cleanup targets for soil on the Property. The leaching-to-
groundwater criteria 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 to evaluate groundwater conditions.  

5.5.1.1 Points of Compliance in Soil 

The soil POC is the depth bgs at which soil CULs shall be attained. The standard POC is soil within 
15 feet of the ground surface throughout the entire site. This standard POC is applied to soil on the 
Property. 
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5.5.2 Groundwater Cleanup Levels 

Groundwater was screened relative to MTCA 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 standards were selected as the 
surface water ARARs. These ARARs are for protection of aquatic species via direct contact with 
surface water potentially impacted by discharges of chemically impacted ground water. Additional 
CULs may be required to be protective of benthic species via direct contact with sediment impacted 
by discharges of chemically impacted groundwater.  

Concentrations of VOCs detected in groundwater were also compared to groundwater screening 
levels for vapor intrusion, from Table B-1 of Ecology’s draft guidance on evaluation soil vapor 
intrusion (Ecology, 2009). Groundwater CULs, surface water ARARs, and vapor screening levels are 
summarized in Table 4.  

5.5.2.1 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 conditional POC for groundwater is 
not proposed at this time.  

6 RISK SCREENING 

The soil sample results were compared to MTCA Method A CULs for unrestricted use and to 
Method B CULs when applicable (see Table 3). The groundwater sample results were compared to 
MTCA Method A CULs and freshwater surface water ARARs protective of aquatic life and human 
health (see Table 4). Soil and groundwater CUL exceedances are shown in Figures 5 and 6, 
respectively. VOCs detected in groundwater were also compared to vapor intrusion screening levels 
for unrestricted land use.  

As discussed below, preliminary indicator hazardous substances (IHSs) were selected by comparing 
the maximum concentrations found in soil and groundwater to their respective CULs. An IHS is 
defined as a chemical that exceeds a CUL at one or more locations. Given that additional 
investigation is required to sufficiently characterize the Property for selection of a cleanup action(s) 
and that final CULs have not been developed, these IHSs are considered preliminary and were 
selected in order to focus the discussion of chemical impacts. Future characterization work will not 
be limited to these IHSs, but will also include investigation for other COIs detected at the Property. 



 

R:\0624.04 Port of Skagit\Report\02_2015.01.19 Focused Site Assessment\Rf FSA.docx 

PAGE 16 

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

 A toxic equivalency quotient (TEQ) was calculated for carcinogenic PAHs (cPAHs) for 
comparison to the benzo(a)pyrene CUL.  

 DRO and motor-oil-range hydrocarbon were summed for comparison to the heavy oils 
CUL. 

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

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

6.1 Soil 

Eight soil samples were collected and analyzed at the Property. The following detected chemicals in 
soil exceed CULs (see Table 3 and Figure 5):  

 Total heavy oils exceed the MTCA Method A CUL in two samples (collected from 
borings GP9 and GP10 at approximately 0.5 foot bgs) near the existing diesel ASTs and 
the former coal storage area to the north of  the Power House.  

 cPAH TEQ exceeds the benzo(a)pyrene CUL in one soil sample (collected from GP9 at 
approximately 0.5 foot bgs); the benzo(a)pyrene result using the cPAH TEQ calculation 
was “J-flagged” by the analytical laboratory as an estimated value.  

Analytical results indicate that no other samples contain detectable COIs above applicable CULs or 
screening levels. 

Exceedances of terrestrial ecological indicator concentrations were noted on Figure 5 and are further 
discussed in Appendix E. As discussed in Section 5.5.1, terrestrial ecological indicator 
concentrations may be selected as final CULs for the Property. Final CULs will be developed 
following additional site characterization. 

6.2 Groundwater 

Reconnaissance groundwater samples were collected from borings GP2 and GP8. The following 
detected chemicals in groundwater exceed CULs or other screening criteria (see Table 4 and 
Figure 6): 

 Dissolved arsenic (as total arsenic) at GP2 exceeds the surface water screening level, but 
is below the MTCA Method A CUL.  

 Total heavy oils at GP2 exceed the MTCA Method A CUL. 

 PCE at GP8 exceeds the Method A CUL and the surface water screening level.  
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All other groundwater detections were significantly below CULs or surface water screening levels. 

The following VOCs were detected in the groundwater sample collected from boring GP8: cis-1,2-
dichloroethene, PCE, and TCE. These detected VOC concentrations were compared to vapor 
screening levels for groundwater from the Ecology draft guidance (Ecology, 2009). The PCE 
concentration of 11 micrograms per liter (ug/L) exceeds the vapor screening level of 1 ug/L, and 
the TCE concentration of 0.79 ug/L exceeds the vapor screening level of 0.42 ug/L. 

6.3 Indicator Hazardous Substances 

The following chemicals were detected above CULs in soil and were selected as preliminary IHSs 
for soil: 

 Total heavy oils 
 cPAHs 

The following chemicals were detected above CULs, surface water ARARs, and/or vapor screening 
levels in groundwater and were selected as preliminary IHSs for groundwater: 

 Total heavy oils 
 Arsenic 
 PCE 
 TCE 

Total heavy oils exceedances were generally detected in shallow soil (0 to 1 foot bgs) and 
groundwater (approximately 10 feet bgs) to the north of the Power House. An arsenic exceedance 
was also detected in shallow groundwater in that area.  

PCE and TCE exceedances in groundwater were detected downgradient of the current carpentry 
shop that was formerly the Laundry Building. The presence of PCE breakdown products (TCE and 
cis-1,2-dichloroethene) indicates that the PCE source is naturally degrading.  

Further characterization of these preliminary IHSs, as well as other detected COIs is recommended 
in order to delineate the extent of CUL exceedances, refine the CSM, and reevaluate CULs, in 
particular to assess whether the groundwater-to-surface-water pathway is complete. In addition, 
potential remedial actions should be identified and developed and should be considered in the 
development of final CULs. 

7 DATA GAPS AND RECOMMENDATIONS 

Potential features of  environmental concern were identified during due diligence activities 
conducted during development of  the work plan (MFA, 2014). The presence or absence of  
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environmental impacts associated with primary features of  concern identified in the work plan was 
evaluated as part of  this investigation. Table 1 identifies the potential features of  environmental 
concern identified during due diligence activities, indicates which of  those features of  concern were 
investigated as part of  this focused site assessment, and includes a rationale for additional 
investigation work, if  recommended, for those features of  concern that were either not previously 
investigated or for which associated chemical impacts were confirmed. Potential features of  
environmental concern that were identified during the due diligence, but were not evaluated during 
the field investigation are also summarized in Table 1. 

MFA recommends conducting additional subsurface investigation to further evaluate the following 
data gaps associated with known environmental conditions identified at the Property during the 
August sampling event (see Table 1 and Appendix E): 

 The vertical and lateral extent of  total heavy oils exceedances in shallow soil and 
groundwater to the north of  the Power House.  

 The lateral extent of  PCE and TCE exceedances in shallow groundwater near the 
former Laundry building.  

 PCE and TCE exceedances in soil and sub-slab soil vapor associated with the identified 
groundwater impacts. 

 Preliminary IHS exceedance discharges from groundwater to surface water in Hansen 
Creek. 

 The shallow groundwater flow direction. 

 Area background metals assessment to identify the presence/absence of  an elevated 
background condition. 

 Applicability of  TEE exclusions or the need for a more in-depth, site-specific TEE.  

MFA also recommends additional subsurface investigation to evaluate those features of  concern that 
were not evaluated as part of  initial investigation activities, as summarized in Table 1. In order to 
adequately characterize environmental impacts at the Property for the purposes of  developing 
cleanup alternatives, MFA recommends conducting an additional subsurface investigation to address 
the data gaps and features of  potential environmental concern listed above and in Table 1. 

8 CONCLUSIONS AND ANTICIPATED REMEDIAL 
ACTIONS 

The focused site assessment was completed to evaluate the presence of and the nature and extent of 
COIs in soil and groundwater associated with the features identified in the work plan with the 
greatest potential for environmental concern. Investigation results indicate that there are total heavy 
oils impacts in shallow soil and groundwater; cPAH impacts in shallow soil; and PCE, TCE, and 
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arsenic impacts in shallow groundwater, however, these contaminants are present at relatively low 
concentrations and appear to be confined to discrete locations. It is unknown whether contaminated 
groundwater discharges to surface water and sediments in Hansen Creek. 

Based on the findings of this assessment, some targeted remedial actions and engineered and 
institutional controls will likely be required to support redevelopment of the property. Human and 
ecological exposure pathways are currently complete for contaminated soil and groundwater. 
Redevelopment of the Property may include expanded residential use of the existing infrastructure. 
Following additional characterization, MFA recommends development of remedial actions that are 
protective of both human and ecological receptors at the Property, including the following: 

 In situ remediation and/or monitored natural attenuation of  groundwater impacts 

 Excavation and off-site disposal of  impacted soils to a depth of  6 feet, in combination 
with the use of  applicable institutional controls 

 Capping of  impacted soils through the use of  paving to limit any future potential 
exposure and infiltration of  precipitation that would increase the likelihood of  impacts 
leaching to near-surface soil  

These remedial actions can all be considered routine measures to address low level impacts from the 
COIs. They can conducted either as part of redevelopment site preparation work or in advance. 
Additional investigation of the subsurface is recommended to improve the understanding of 
identified impacts and develop remedial actions that will be protective of identified receptors at the 
Property.  
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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 implied, 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
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Included in August 
2014 site 

investigation?b
Location ID

Report figure 
showing this 

feature/boring 
location

Feature Index 
Number on 
Figure 2a

Additional 
Investigation 

Recommended?c
Rationale

Former 1,000- and 2,000-gallon gasoline USTs and associated soil and 
groundwater impacts adjacent to the Maintenance Building Yes GP1 2a, 3 18, 19 Yes Soil in the immediate vicinity of the former USTs was not collected and groundwater was not encountered in 

the downgradient (inferred) boring location. 

Parts cleaning and maintenance activities in the Maintenance 
Building Yes GP1 2a, 3 17 Yes Soil samples collected adjacent to the building were evaluated for heavy metals, but potential parts-

cleaning-related solvents were not evaluated in soil or groundwater.

Two existing 8,000-gallon (approximately) diesel ASTs with a fuel 
dispenser located north of the Power House Yes GP2, GP9, GP10 2a, 3 15 Yes Heavy oils impacts were confirmed in soil and groundwater, but the extent has not been delineated.

Former coal bin and smokestack north of the Power House Yes GP2, GP9, GP10 2a, 3 14, 16 Yes
Coal fragments were observed in soil with an associated PAH preliminary cleanup level exceedance that 
may be associated with the coal or potentially associated with confirmed heavy oils impacts in that area. 
The nature and extent of potential coal-related PAH impacts has not been adequately characterized.

Former refuse incinerator and potential coal storage and/or disposal 
location east of the Power House Yes GP3 2a, 3 12 No Debris was not encountered in the boring advanced in this location and coal-related chemicals in soil did 

not exceed applicable preliminary cleanup levels.

Buried debris pile with potential building demolition debris, landfill 
refuse, coal, and asphalt located east of the Power House Yes GP4 2a, 3 11 No Debris was not encountered in the boring advanced in this location and coal-related chemicals in soil did 

not exceed applicable preliminary cleanup levels.

Buried debris pile in former Mill Pond area with potential building 
demolition debris, landfill refuse, coal, and asphalt located northeast 
of the Power House

Yes GP5 2a, 3 9 No Debris was not encountered in the boring advanced in this location and coal-related chemicals in soil did 
not exceed applicable preliminary cleanup levels.

Drinking water chlorination chemical storage and use in the former 
Filtration Building Yes GP6 2a, 3 6, 7 No

Field parameter measurements from a groundwater sample collected downgradient (inferred) of the former 
Filtration Building do not indicate the likely presence of environmental impacts associated with chlorination 
chemicals.

Existing 500-gallon (approximately) unleaded gasoline AST located 
north of the Paint and Planar shops Yes GP7 2a, 3 2 No Gasoline-related impacts were not identified in shallow soil adjacent to the UST. 

Potential  dry cleaning solvent use in the former Laundry Building Yes GP8 2a, 3 1 Yes PCE and TCE impacts were identified in groundwater and associated soil and vapor impacts may also be 
present, but were not investigated. 

Potential chips of and sandblasting grit from building paint that may 
have contained lead and other heavy metals in soil along the exteriors 
of historical buildings.d

Yes GP1, GP2, GP9 2a, 3 NA Yes
Shallow soil samples collected adjacent to the Power House and Maintenance Building did not exhibit 
heavy metals concentrations above preliminary cleanup levels; however, soil along the perimeter of other 
historical buildings has not been evaluated. 

Former approximately 500-gallon diesel UST and associated soil and/or 
groundwater impacts adjacent to the Douglas Building No NA 2a 26 Yes

A previous investigation identified diesel in soil in contact with groundwater, but groundwater was not 
collected and analyzed. Diesel concentrations in soil were below preliminary cleanup levels.e

Historical operation of the former Paint, Planer, and Carpentry Shops, 
including storage of wood painting materials No NA 2a, 3 3, 4, 5 Yes Chemicals associated with former paint storage and mixing and tin, blacksmith, plumbing, and carpentry 

shop activities have not been evaluated in soil or groundwater. 

Unknown USTs: there may be unknown USTs that were associated with 
former heating or generator fuel storage No NA NA NA No

MFA conducted an exhaustive review of historical records during due diligence activities and did not 
identify any additional former or current USTs on the property, aside from those mentioned above. However, 
the potential exists for unknown USTs to be present (e.g., heating oil USTs associated with large buildings), but 
given the absence of information confirming additional USTs and given that they are considered to pose a 
low environmental risk, additional investigation is not recommended. 

Features of Potential Environmental Concerna
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Included in August 
2014 site 

investigation?b
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Figure 2a

Additional 
Investigation 

Recommended?c
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Chlorination Activities:  the types of chemicals used and the duration 
of operation of a former chlorination plant are unknown No NA 2a, 3 6, 7 No

Groundwater impacts in association with former chlorination chemical storage and use were not identified 
downgradient (inferred) of the former Filtration Building. Chlorination chemicals may have been used in 
other areas of the Property, but specific locations were not identified during due diligence activities.

Former PCB-containing Transformer Locations: the location and 
resulting impacts of storage of formerly used PCB-containing 
transformers. 

No NA NA NA No
No PCB-containing transformers are currently known to be present on the property. Environmental impacts 
associated with former PCB-containing transformers may be present on the property, but exact locations 
were not identified during the due diligence activities. 

The National Guard Armory: a fueling island, an oil/water separator, 
and an AST are currently present on the facility No NA 2d NA No

Land use and operations are not likely to change in this area of the property given the long-term lease in 
place with the National Guard. Given that and access limitations, MFA does not recommend investigating 
this area of the property. 

Laundry Building: presence/absence of dry cleaning activities Yes NA 2a, 3 1 No

PCE and TCE were confirmed in groundwater downgradient (inferred) of the Laundry Building, but dry 
cleaning activities have not been definitively verified and PCE may be associated with other chlorinated 
solvent uses. As mentioned above, additional investigation of PCE-related impacts in groundwater and 
associated environmental media is recommended, but verification of the potential PCE source is not 
required.

Waste Management: unknown or unmarked landfills may be present 
on the Property containing debris from historical operation of the 
hospital

No NA NA NA No

MFA conducted an exhaustive review of historical records during due diligence activities and did not 
identify any landfills on the property. However, the potential exists for unknown landfills to be present (e.g., 
associated with the former hospital building). Given the lack of information on potential presence and 
locations of any landfills, additional investigation is not recommended. 

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 
Horton buildings; and the former Superintendent's Residence. Building 
debris was reportedly buried in the former septic tanks and may have 
been buried in the former Mill Pond area and near the former 
incinerator.

No NA 2a, 2b, 2c, 2d, 3 9, 11 No

Environmental impacts, if present, associated with building debris is likely relatively immobile and confined to 
the former building footprints. Whereas the debris itself, if disturbed or removed, should be managed and 
disposed of properly, associated environmental impacts are likely minimal and may be addressed during 
and as part of any debris removal activities. 

Building materials, paint, and waste or debris in historical buildings No NA 2a, 3 NA No

Assessment of lead paint and asbestos was not conducted as part of due diligence activities and is outside 
the scope of this focused site assessment. However, potentially harmful and/or hazardous building materials 
and debris or wastes remaining in vacant buildings may need to be addressed during future building 
renovation activities. 
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Notes:

bgs = below ground surface.

AST = aboveground storage tank.

MTCA = Model Toxics Control Act.

PAH = polycyclic aromatic hydrocarbon.

PCE = tetrachloroethene.

UST = underground storage tank.

bA summary of sampling details and laboratory analytical testing is provided in Table 2. 
CSampling recommendations are discussed in Section 7.

aThese features of concern were identified during due diligence activities conducted as part of the focused site assessment work plan (MFA, 2014). Only those features of primary concern were evaluated during the field investigation, as indicated in the second 
column of the this table.

dThe Cultural Resource Assessment (Artifacts Consulting, 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.
eAs discussed in the 1993 Lone Rock Resources UST Removal Report.
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Location ID Feature(s) of Potential Environmental Concerna Total Depth 
(feet bgs) Sample Matrix

Sample
Collection Depth

(feet bgs)
NWTPH-HCID NWTPH-Dx NWTPH-Gxb BTEX VOCs Total Metals Dissolved Metals PAHs PCBs

GP1
North of Maintenance Building: downgradient (inferred) of 
maintenance building and former 1,000- and 2,000-gallon 
gasoline USTs

16 Soil 1.4 X -- -- -- -- X -- -- --

Soil 3 X -- -- -- -- X -- X X

Groundwater 10 X X -- X -- -- X X --

GP3 East of Power House: former refuse incinerator and potential 
coal storage or disposal location 16 Soil 7 X -- -- -- -- X -- X X

GP4 East of Power House: buried debris pile with potential building 
demolition debris, landfill refuse, coal, and asphalt 16 Soil 5.4 X -- -- -- X X -- X --

GP5 Northeast of Power House: buried debris pile with potential 
building demolition debris, landfill refuse, coal, and asphalt 16 Soil 14.5 X -- -- -- X X -- X --

GP6
North of former Filtration Building: downgradient (inferred) of 
former filtration building where drinking water was formerly 
chlorinated

16 Groundwater 12.5 -- -- -- -- -- -- -- -- --

GP7 North of gasoline AST: existing 500-gallon (approximately) 
unleaded gasoline AST 16 Soil 0.8 -- -- X X -- -- -- -- --

GP8 North of former Laundry Building: downgradient (inferred) of 
former laundry with potential dry cleaning solvent use 19 Groundwater 12.5 X -- -- -- X -- -- -- --

GP9
North of Power House: adjacent to and downgradient 
(inferred) of two existing 8,000-gallon (approximately) diesel 
ASTs with dispenser and former coal bin and smokestack

8 Soil 0.5 X X -- X -- X -- X X

GP10
North of Power House: adjacent to and downgradient 
(inferred) of two existing 8,000-gallon (approximately) diesel 
ASTs with dispenser and former coal bin and smokestack

8 Soil 0.5 X X -- X -- -- -- -- --

GP2 12
North of Power House: adjacent to and downgradient 
(inferred) of two existing 8,000-gallon (approximately) diesel 
ASTs with dispenser and former coal bin and smokestack
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NOTES:

-- = not analyzed.

X = analyzed.

AST = aboveground storage tank.

bgs = below ground surface.

BTEX = benzene, toluene, ethylbenzene, and xylenes; analysis by USEPA Method 8021B.

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

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

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

PAH = polycyclic aromatic hydrocarbon, analysis by USEPA Method 8270.

PCB = polychlorinated biphenyl, analysis by USEPA Method 8082A.

USEPA = U.S. Environmental Protection Agency.

UST = underground storage tank.

VOC = volatile organic compound, analysis by USEPA Method 8260B.
aEnvironmental analyses associated with boring GP6 were limited to recording of field groundwater parameters; no sample was submitted to the analytical laboratory for analysis.
bSoil samples analyzed by NWTPH-Gx and USEPA 8260B were collected using the USEPA 5035 method.

Total Metals = arsenic, barium, cadmium, chromium, copper, lead, selenium, silver, and zinc, analysis by USEPA Method 200.8; and mercury, analysis by USEPA Method 7470A/7471A. Only dissolved metals were analyzed in groundwater reconnaissance samples.
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MTCA Method A, 
Unrestricted Land 

Use CUL

MTCA Method B, 
Unrestricted Land 

Use CUL

Metals (mg/kg)
Arsenic 20 -- 7.4 13 4.0 6.2 6.1 -- 9.1 --
Barium NV 16000 162 180 388 141 58.4 -- 178 --
Cadmium 2 -- 0.1 0.2 0.1 U 0.2 0.2 -- 0.2 --

Chromium, Total 2000a -- 106 107 38.4 108 170 -- 62 --

Copper NV 3200 42.7 55.1 52.2 28.4 53.6 -- 59.4 --
Lead 250 -- 13.1 19.9 15.3 28.3 10 -- 43.9 --
Mercury 2 -- 0.07 0.09 0.06 0.08 0.09 -- 0.05 --
Selenium NV 400 0.7 U 0.7 U 0.7 U 0.7 U 0.7 -- 0.6 U --
Silver NV 400 0.3 U 0.3 U 0.3 U 0.4 0.3 U -- 0.2 U --
Zinc NV 24000 107 122 66 143 96 -- 121 --

PCBs (mg/kg)
Aroclor 1016 NV -- -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1221 NV -- -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1232 NV -- -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1242 NV -- -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1248 NV -- -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1254 NV -- -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1260 NV -- -- 0.032 U 0.033 U -- -- -- 0.032 U --
Total PCB Aroclors 1 -- -- ND ND -- -- -- ND --

VOCs (mg/kg)
1,1,1,2-Tetrachloroethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,1,1-Trichloroethane 2 -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,1,2,2-Tetrachloroethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,1,2-Trichloroethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,1-Dichloroethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,1-Dichloroethene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,1-Dichloropropene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,2,3-Trichlorobenzene NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
1,2,3-Trichloropropane NV -- -- -- -- 0.0035 U 0.003 U -- -- --
1,2,4-Trichlorobenzene NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
1,2,4-Trimethylbenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,2-Dibromo-3-chloropropane NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
1,2-Dibromoethane 0.005 -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,2-Dichlorobenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --

GP1
GP1-S-1.4

08/19/2014
1.1 - 1.7

GP3
GP3-S-7.0

08/19/2014
5.7 - 8.3 4.6 - 6.4

GP10
GP10-S-0.5
08/19/2014

0 - 1.1

GP9
GP9-S-0.5

08/19/2014
0 - 1.0

GP7
GP7-S-0.8

08/19/2014
0 - 1.6

Location:
Sample Name:

Collection Date:
Collection Depth (ft bgs):

GP2
GP2-S-3.0

08/19/2014
1.3 - 4.8

GP5
GP5-S-14.5
08/19/2014
13.9 - 15.1

GP4
GP4-S-5.4

08/19/2014
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MTCA Method A, 
Unrestricted Land 

Use CUL

MTCA Method B, 
Unrestricted Land 

Use CUL

GP1
GP1-S-1.4

08/19/2014
1.1 - 1.7

GP3
GP3-S-7.0

08/19/2014
5.7 - 8.3 4.6 - 6.4

GP10
GP10-S-0.5
08/19/2014

0 - 1.1

GP9
GP9-S-0.5

08/19/2014
0 - 1.0

GP7
GP7-S-0.8

08/19/2014
0 - 1.6

Location:
Sample Name:

Collection Date:
Collection Depth (ft bgs):

GP2
GP2-S-3.0

08/19/2014
1.3 - 4.8

GP5
GP5-S-14.5
08/19/2014
13.9 - 15.1

GP4
GP4-S-5.4

08/19/2014

1,2-Dichloroethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,2-Dichloropropane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,3,5-Trimethylbenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,3-Dichlorobenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,3-Dichloropropane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
1,4-Dichlorobenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
2,2-Dichloropropane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
2-Butanone NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
2-Chloroethylvinyl ether NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
2-Chlorotoluene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
2-Hexanone NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
4-Chlorotoluene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
4-Isopropyltoluene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
4-Methyl-2-pentanone NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
Acetone NV 72000 -- -- -- 0.16 0.055 -- -- --
Acrolein NV -- -- -- -- 0.087 U 0.074 U -- -- --
Acrylonitrile NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
Benzene 0.03 -- -- -- -- 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U
Bromobenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Bromodichloromethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Bromoethane NV -- -- -- -- 0.0035 U 0.003 U -- -- --
Bromoform NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Bromomethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Carbon disulfide NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Carbon tetrachloride NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Chlorobenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Chlorobromomethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Chloroethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Chloroform NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Chloromethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
cis-1,2-Dichloroethene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
cis-1,3-Dichloropropene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Dibromochloromethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Dibromomethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Ethylbenzene 6 -- -- -- -- 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U
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MTCA Method A, 
Unrestricted Land 

Use CUL

MTCA Method B, 
Unrestricted Land 

Use CUL

GP1
GP1-S-1.4

08/19/2014
1.1 - 1.7

GP3
GP3-S-7.0

08/19/2014
5.7 - 8.3 4.6 - 6.4

GP10
GP10-S-0.5
08/19/2014

0 - 1.1

GP9
GP9-S-0.5

08/19/2014
0 - 1.0

GP7
GP7-S-0.8

08/19/2014
0 - 1.6

Location:
Sample Name:

Collection Date:
Collection Depth (ft bgs):

GP2
GP2-S-3.0

08/19/2014
1.3 - 4.8

GP5
GP5-S-14.5
08/19/2014
13.9 - 15.1

GP4
GP4-S-5.4

08/19/2014

Freon 113 NV -- -- -- -- 0.0035 U 0.003 U -- -- --
Hexachlorobutadiene NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
Isopropylbenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --

m,p-Xylene 9b -- -- -- -- 0.0017 U 0.0015 U 0.027 U 0.032 U 0.042 U

Methyl iodide NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Methylene chloride 0.02 -- -- -- -- 0.0099 U 0.0071 U -- -- --
Naphthalene 5 -- -- -- -- 0.0087 U 0.0074 U -- -- --
n-Butylbenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
n-Propylbenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --

o-Xylene 9b -- -- -- -- 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U

sec-Butylbenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Styrene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
tert-Butylbenzene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Tetrachloroethene 0.05 -- -- -- -- 0.0017 U 0.0015 U -- -- --
Toluene 7 -- -- -- -- 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U
trans-1,2-dichloroethene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
trans-1,3-Dichloropropene NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
trans-1,4-Dichloro-2-butene NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
Trichloroethene 0.03 -- -- -- -- 0.0017 U 0.0015 U -- -- --
Trichlorofluoromethane NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Vinyl Acetate NV -- -- -- -- 0.0087 U 0.0074 U -- -- --
Vinyl Chloride NV -- -- -- -- 0.0017 U 0.0015 U -- -- --
Total Xylenes 9 -- -- -- -- ND ND ND ND ND

PAHs (mg/kg)
1-Methylnaphthalene NV 34.5 -- 0.013 0.56 0.0076 0.0046 U -- 0.06 UJ --
2-Methylnaphthalene NV 320 -- 0.018 0.6 0.0091 0.0046 U -- 0.06 UJ --
Acenaphthene NV 4800 -- 0.0049 U 0.086 0.0048 U 0.0046 U -- 0.06 UJ --
Acenaphthylene NV NV -- 0.0065 0.052 0.0048 U 0.0046 U -- 0.12 J --
Anthracene NV 24000 -- 0.014 0.052 0.0058 0.0046 U -- 0.11 J --
Benzo(a)anthracene NV 1.37 -- 0.041 0.051 0.0099 0.0046 U -- 0.26 J --

Benzo(a)pyrene 0.1c -- -- 0.046 0.03 0.011 0.0046 U -- 0.39 J --

Benzo(ghi)perylene NV NV -- 0.051 0.019 0.0091 0.0046 U -- 0.25 J --
Chrysene NV 137 -- 0.07 0.057 0.014 0.0046 U -- 0.35 J --
Dibenzo(a,h)anthracene NV 0.137 -- 0.007 0.0074 0.0048 U 0.0046 U -- 0.069 J --
Dibenzofuran NV 80 -- 0.011 0.11 0.0088 0.0046 U -- 0.06 UJ --
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MTCA Method A, 
Unrestricted Land 

Use CUL

MTCA Method B, 
Unrestricted Land 

Use CUL

GP1
GP1-S-1.4

08/19/2014
1.1 - 1.7

GP3
GP3-S-7.0

08/19/2014
5.7 - 8.3 4.6 - 6.4

GP10
GP10-S-0.5
08/19/2014

0 - 1.1

GP9
GP9-S-0.5

08/19/2014
0 - 1.0

GP7
GP7-S-0.8

08/19/2014
0 - 1.6

Location:
Sample Name:

Collection Date:
Collection Depth (ft bgs):

GP2
GP2-S-3.0

08/19/2014
1.3 - 4.8

GP5
GP5-S-14.5
08/19/2014
13.9 - 15.1

GP4
GP4-S-5.4

08/19/2014

Fluoranthene NV 3200 -- 0.097 0.068 0.028 0.0046 U -- 0.26 J --
Fluorene NV 3200 -- 0.0089 0.023 0.0048 U 0.0046 U -- 0.06 UJ --
Indeno(1,2,3-cd)pyrene NV 1.37 -- 0.028 0.012 0.0064 0.0046 U -- 0.2 J --
Naphthalene 5 -- -- 0.06 0.38 0.019 0.0046 U -- 0.06 UJ --
Phenanthrene NV NV -- 0.079 0.21 0.021 0.0046 U -- 0.12 J --
Pyrene NV 2400 -- 0.089 0.071 0.024 0.0046 U -- 0.29 J --
Total Benzofluoranthenes NV 1.37 -- 0.087 0.062 0.017 0.0046 U -- 0.68 J --
Total Naphthalenes 5 -- -- 0.091 1.54 0.0357 0.0046 U -- 0.06 UJ --
cPAH TEQ 0.1 -- -- 0.063 0.044 0.015 ND -- 0.51 J --

TPH Identification (Presence/Absence)
Gasoline NV NV ND ND ND ND ND -- ND ND
Diesel NV NV ND ND ND ND ND -- DETECT DETECT
Motor-Oil Range NV NV ND ND ND ND ND -- DETECT DETECT

TPH (mg/kg)
Gasoline 100 -- -- -- -- -- -- 5.4 U -- --
Diesel 2000 -- -- -- -- -- -- -- 220 220
Motor-Oil Range 2000 -- -- -- -- -- -- -- 2700 2300
Total Heavy Oils (Diesel + Motor Oil) 2000 -- -- -- -- -- -- -- 2920 2520



Table 3
Soil Analytical Results

Northern State Hospital Property
Port of Skagit

Sedro-Woolley, Washington

R:\0624.04 Port of Skagit\Report\02_2015.01.19 Focused Site Assessment\Tables\Tf_Tables 3 and 4.xlsx Page 5 of 5

NOTES:
Detected concentrations in bold.
MTCA Method A or B unrestricted land use CUL exceedances are highlighted.
MTCA Method B CULs are provided for only those detected constituents for which there is no MTCA Method A CUL.
Non-detect results are not evaluated against cleanup criteria.
-- = not analyzed or cleanup level or ARAR not provided.
CUL = cleanup level.
cPAH TEQ = carcinogenic PAH toxic equivalency quotient.
ft bgs = feet below ground surface.
J  = result is an estimated value.
mg/kg = milligrams per kilogram.
MTCA = Model Toxics Control Act.
ND = not detected.
NV = no value.
PCB = polychlorinated biphenyl.
PAH = polycyclic aromatic hydrocarbon.
Total Heavy Oils = sum of the diesel- and motor-oil-range hydrocarbon fractions.
Total Naphthalenes = sum of 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene.
Total PCB Aroclors = sum of all PCB Aroclors.
Total Xylenes = sum of m-, p-, and o-xylene isomers.
TPH = total petroleum hydrocarbons.
U = analyte not detected at or above specified method reporting limit.
VOC = volatile organic compound.
aTrivalent chromium (chromium III) CUL.
bTotal xylenes CUL.
cBenzo(a)pyrene is compared to the CUL as cPAH TEQ.
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MTCA Method A 
CUL

MTCA Method B 
CUL

Surface Water 
ARARs

Method B Vapor 
Screening Levels

Metals, Dissolved (ug/L)
Arsenic 5 -- 0.018 NV 2.9 --
Barium NV 3200 1000 NV 20.5 --
Cadmium 5 -- -- -- 0.1 U --

Chromium, Total 50a -- -- -- 0.5 U --

Copper NV 320 3.47 NV 1.0 --
Lead 15 -- -- -- 0.1 U --
Mercury 2 -- -- -- 0.1 U --
Selenium NV -- -- -- 0.5 U --
Silver NV -- -- -- 0.2 U --
Zinc NV -- -- -- 4.0 U --

VOCs (ug/L)
1,1,1,2-Tetrachloroethane NV -- -- -- -- 0.2 U
1,1,1-Trichloroethane 200 -- -- -- -- 0.2 U
1,1,2,2-Tetrachloroethane NV -- -- -- -- 0.2 U
1,1,2-Trichloroethane NV -- -- -- -- 0.2 U
1,1-Dichloroethane NV -- -- -- -- 0.2 U
1,1-Dichloroethene NV -- -- -- -- 0.2 U
1,1-Dichloropropene NV -- -- -- -- 0.2 U
1,2,3-Trichlorobenzene NV -- -- -- -- 0.5 U
1,2,3-Trichloropropane NV -- -- -- -- 0.5 U
1,2,4-Trichlorobenzene NV -- -- -- -- 0.5 U

Sample Name:
Collection Date:

Collection Depth (ft bgs):

GP8
GP8-W-12.5
08/19/2014

12.5

GP2
GP2-W-10.0
08/19/2014

10

Location:
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MTCA Method A 
CUL

MTCA Method B 
CUL

Surface Water 
ARARs

Method B Vapor 
Screening Levels

Sample Name:
Collection Date:

Collection Depth (ft bgs):

GP8
GP8-W-12.5
08/19/2014

12.5

GP2
GP2-W-10.0
08/19/2014

10

Location:

1,2,4-Trimethylbenzene NV -- -- -- -- 0.2 U
1,2-Dibromo-3-chloropropane NV -- -- -- -- 0.5 U
1,2-Dibromoethane 0.01 -- -- -- -- 0.2 U
1,2-Dichlorobenzene NV -- -- -- -- 0.2 U
1,2-Dichloroethane 5 -- -- -- -- 0.2 U
1,2-Dichloropropane NV -- -- -- -- 0.2 U
1,3,5-Trimethylbenzene NV -- -- -- -- 0.2 U
1,3-Dichlorobenzene NV -- -- -- -- 0.2 U
1,3-Dichloropropane NV -- -- -- -- 0.2 U
1,4-Dichlorobenzene NV -- -- -- -- 0.2 U
2,2-Dichloropropane NV -- -- -- -- 0.2 U
2-Butanone NV -- -- -- -- 5 U
2-Chloroethylvinyl ether NV -- -- -- -- 1 U
2-Chlorotoluene NV -- -- -- -- 0.2 U
2-Hexanone NV -- -- -- -- 5 U
4-Chlorotoluene NV -- -- -- -- 0.2 U
4-Isopropyltoluene NV -- -- -- -- 0.2 U
4-Methyl-2-pentanone NV -- -- -- -- 5 U
Acetone NV -- -- -- -- 5 U
Acrolein NV -- -- -- -- 5 U
Acrylonitrile NV -- -- -- -- 1 U
Benzene 5 -- -- -- 1 U 0.2 U
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MTCA Method A 
CUL

MTCA Method B 
CUL

Surface Water 
ARARs

Method B Vapor 
Screening Levels

Sample Name:
Collection Date:

Collection Depth (ft bgs):

GP8
GP8-W-12.5
08/19/2014

12.5

GP2
GP2-W-10.0
08/19/2014

10

Location:

Bromobenzene NV -- -- -- -- 0.2 U
Bromodichloromethane NV -- -- -- -- 0.2 U
Bromoethane NV -- -- -- -- 0.2 U
Bromoform NV -- -- -- -- 0.2 U
Bromomethane NV -- -- -- -- 1 U
Carbon disulfide NV -- -- -- -- 0.2 U
Carbon tetrachloride NV -- -- -- -- 0.2 U
Chlorobenzene NV -- -- -- -- 0.2 U
Chlorobromomethane NV -- -- -- -- 0.2 U
Chloroethane NV -- -- -- -- 0.2 U
Chloroform NV -- -- -- -- 0.2 U
Chloromethane NV -- -- -- -- 0.5 U
cis-1,2-Dichloroethene NV 16 NV 160 -- 0.6
cis-1,3-Dichloropropene NV -- -- -- -- 0.2 U
Dibromochloromethane NV -- -- -- -- 0.2 U
Dibromomethane NV -- -- -- -- 0.2 U
Ethylbenzene 700 -- -- -- 1 U 0.2 U
Freon 113 NV -- -- -- -- 0.2 U
Hexachlorobutadiene NV -- -- -- -- 0.5 U
Isopropylbenzene NV -- -- -- -- 0.2 U

m,p-Xylene 1000b -- -- -- 2 U 0.4 U
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Groundwater Analytical Results
Northern State Hospital Property

Port of Skagit
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MTCA Method A 
CUL

MTCA Method B 
CUL

Surface Water 
ARARs

Method B Vapor 
Screening Levels

Sample Name:
Collection Date:

Collection Depth (ft bgs):

GP8
GP8-W-12.5
08/19/2014

12.5

GP2
GP2-W-10.0
08/19/2014

10

Location:

Methyl iodide NV -- -- -- -- 1 U
Methylene chloride 5 -- -- -- -- 1 U
Naphthalene 160 -- -- -- -- 0.5 U
n-Butylbenzene NV -- -- -- -- 0.2 U
n-Propylbenzene NV -- -- -- -- 0.2 U

o-Xylene 1000b -- -- -- 1 U 0.2 U

sec-Butylbenzene NV -- -- -- -- 0.2 U
Styrene NV -- -- -- -- 0.2 U
tert-Butylbenzene NV -- -- -- -- 0.2 U
Tetrachloroethene 5 -- 0.69 1 -- 11
Toluene 1000 -- -- -- 1 U 0.2 U
trans-1,2-dichloroethene NV -- -- -- -- 0.2 U
trans-1,3-Dichloropropene NV -- -- -- -- 0.2 U
trans-1,4-Dichloro-2-butene NV -- -- -- -- 1 U
Trichloroethene 5 -- 2.5 0.42 -- 0.79
Trichlorofluoromethane NV -- -- -- -- 0.2 U
Vinyl Acetate NV -- -- -- -- 0.2 U
Vinyl Chloride 0.2 -- -- -- -- 0.2 U
Total Xylenes 1000 -- -- -- ND ND
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MTCA Method A 
CUL

MTCA Method B 
CUL

Surface Water 
ARARs

Method B Vapor 
Screening Levels

Sample Name:
Collection Date:

Collection Depth (ft bgs):

GP8
GP8-W-12.5
08/19/2014

12.5

GP2
GP2-W-10.0
08/19/2014

10

Location:

PAHs (ug/L) --
1-Methylnaphthalene NV -- -- -- 0.1 U --
2-Methylnaphthalene NV -- -- -- 0.1 U --
Acenaphthene NV -- -- -- 0.1 U --
Acenaphthylene NV -- -- -- 0.1 U --
Anthracene NV -- -- -- 0.1 U --
Benzo(a)anthracene NV -- -- -- 0.1 U --
Benzo(a)pyrene 0.1 -- -- -- 0.1 U --
Benzo(ghi)perylene NV -- -- -- 0.1 U --
Chrysene NV -- -- -- 0.1 U --
Dibenzo(a,h)anthracene NV -- -- -- 0.1 U --
Dibenzofuran NV -- -- -- 0.1 U --
Fluoranthene NV -- -- -- 0.1 U --
Fluorene NV -- -- -- 0.1 U --
Indeno(1,2,3-cd)pyrene NV -- -- -- 0.1 U --
Naphthalene 160 -- NV 170 0.14 --
Phenanthrene NV -- -- -- 0.1 U --
Pyrene NV -- -- -- 0.1 U --
Total Benzofluoranthenes NV -- -- -- 0.1 U --
Total Naphthalenes 160 -- NV 170 0.14
cPAH TEQ 0.1 -- -- -- ND --
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MTCA Method A 
CUL

MTCA Method B 
CUL

Surface Water 
ARARs

Method B Vapor 
Screening Levels

Sample Name:
Collection Date:

Collection Depth (ft bgs):

GP8
GP8-W-12.5
08/19/2014

12.5

GP2
GP2-W-10.0
08/19/2014

10

Location:

TPH Identification (Presence/Absence)
Gasoline NV -- -- -- ND ND
Diesel NV -- -- NV DETECT ND
Motor-Oil Range NV -- -- NV DETECT ND

TPH (mg/L)
Diesel 0.5 -- NV NV 0.54 --
Motor-Oil Range 0.5 -- NV NV 1.2 --
Total Heavy Oils (Diesel + Motor Oil) 0.5 -- NV NV 1.74 --
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Port of Skagit
Sedro-Woolley, Washington

R:\0624.04 Port of Skagit\Report\02_2015.01.19 Focused Site Assessment\Tables\Tf_Tables 3 and 4.xlsx Page 7 of 7

NOTES:

Detected concentrations in bold.
MTCA Method A or B CUL, or MTCA Method A or B CUL and surface water ARAR, exceedances are highlighted.

Surface water ARAR exceedances are highlighted.

MTCA Method B CULs are provided for only those detected constituents for which there is no MTCA Method A CUL.

Non-detect results are not evaluated against cleanup criteria.

-- = not analyzed or cleanup level or ARAR not provided.

ARAR = applicable or relevant and appropriate requirements.

cPAH TEQ = carcinogenic PAH toxic equivalency quotient.

CUL = cleanup level.

ft bgs = feet below ground surface.

mg/L = milligrams per liter.

MTCA = Model Toxics Control Act.

ND = not detected.

NV = no value.

PAH = polycyclic aromatic hydrocarbon.

Total Heavy Oils = sum of the diesel- and motor-oil-range hydrocarbon fractions.

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

Total Xylenes = sum of m-, p-, and o-xylene isomers.

TPH = total petroleum hydrocarbons.

U = Analyte not detected at or above specified method reporting limit.

ug/L = micrograms per liter.

VOC = volatile organic compound.
aTrivalent chromium (chromium III) CUL.
bTotal xylenes CUL.

Surface water ARARs are provided for detected constituents and are the minimum of the state and federal aquatic life and human health freshwater 
water quality standards.

Vapor screening levels are provided, as available, for detected constituents and were obtained from the draft Washington State Department of Ecology 
soil vapor intrusion guidance (Ecology, 2009). Vapor screening level exceedances are not highlighted, but are discussed in-text.
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Figure 1
Property Location

Northern State Hospital Property
Port of Skagit

Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and roads and streams datasets
obtained from Skagit County; city limits dataset 
obtained from City of Sedro-Woolley.
Property address: 
24909 Hub Drive
Sedro-Woolley, Washington
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Figure 2a
Property Features

Parcel No. P38607 (1)
Northern State Hospital Property

Port of Skagit
Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and streams datasets obtained from
Skagit County.
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Parcel No. P38607 (1)
Property Parcel
Parcel Boundary
Stream

Notes: All property features are approximate.
AST = aboveground storage tank.
UST = underground storage tank. 

Index Name
1 Former Laundry Building
2 Gas AST
3 Planer Shop
4 Paint Shop
5 Carpentry Shop
6 Filtration Building
7 Aeration Building
8 Fuel and Pesticide Storage
9 Pile of Debris (former Mill Pond Area)
10 Scrap Metal Storage
11 Pile of Debris near Former Incinerator
12 Former Incinerator Location
13 Power House
14 Smokestack for Former Coal-burning
15 Two Diesel ASTs
16 Former Coal Bin
17 Maintenance Building (Garage No. 2)
18 Former 1,000-gallon Gas UST
19 Former 2,000-gallon Gas UST
20 Former Rodgers Building
21 Kitchen
22 Former Elliot Building
23 Denny Building
24 Former Heating Oil UST
25 Douglas Building
26 Former Diesel UST
27 Former Ward D, E, F, and G



Figure 2b
Property Features

Parcel No. P38607 (2)
Northern State Hospital Property

Port of Skagit
Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and streams datasets obtained from
Skagit County; city limits obtained from City of
Sedro-Woolley.
Note: All property features are approximate.
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Hansen Creek
Hansen Creek

Figure 2c
Property Features

Parcel No. P100632

Northern State Hospital Property
Port of Skagit

Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and streams datasets obtained from
Skagit County.
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Figure 2d
Property Features
Parcel No. P39356

Northern State Hospital Property
Port of Skagit

Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; parcels and streams datasets obtained from
Skagit County; city limits obtained from City of
Sedro-Woolley.
Notes: All property features are approximate.
AST = aboveground storage tank. 
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Figure 3
Boring Locations

Parcel No. P38607 (1)
Northern State Hospital Property

Port of Skagit
Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; streams dataset obtained from Skagit County.

Pr
oje

ct:
 06

24
.01

Ap
pro

ve
d B

y: 
H.

 H
irs

ch

This product is for informational purposes and may not have been prepared for, or be suitable
for legal, engineering, or surveying purposes. Users of  this information  should review or
consult the primary data and information sources to ascertain the usability of  the information.

p. 971 544 2139 | www.maulfoster.com 

Pr
int

 D
ate

: 1
/15

/20
15

Pr
od

uc
ed

 B
y: 

rca
llih

an
Pa

th:
 X

:\0
62

4.0
4 P

ort
 of

 S
ka

git
\02

_A
da

pti
ve

 R
eu

se
 S

tud
y\P

roj
ec

ts\
Fig

3_
Bo

rin
g L

oc
ati

on
s P

arc
el 

No
 P3

86
07

_1
.m

xd

Ø

Two Diesel
ASTs (15)

Hansen CreekHansen Creek

Ø

Gas AST 
(2)

Planer
Shop

(3)

Paint
Shop

(4)

Ø

Carpentry
Shop (5)

Filtration
Building

(6)

Ø

Aeration
Building (7)

Ø

Fuel and
Pesticide

Storage (8)

Ø Scrap
Metal

Storage
(10)

Ø

Pile of Debris (former
Mill Pond Area) (9)

Pile of Debris
near Former
Incinerator

(11)

Ø

Former
Incinerator (12)

Power
House

Ø

Former Coal-
burning 

Smokestack
(14)

Ø

Former
Coal Bin

(16)

Ø

Maintenance
Building

(Garage No. 2) (17)Ø

Former
1000 gallon

gas UST (18)

Ø

Former
2000 gallon

gas UST (19)
Former
Laundry

Building (1)

GP1

GP8

GP7

GP3
GP4

GP5

GP6

GP9
GP10

GP2

0 40 80

Feet

Legend
Boring Location
Stream
Feature Index Number*

Notes:
1) *Index number for feature as shown in
     Figure 2a. 
2) All property features are approximate.
3) AST= aboveground storage tank.
4) UST = underground storage tank.
5) Boring locations were measured 
    August 19, 2014 using a Trimble 6000 
    GeoXH GPS receiver. 
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Figure 4
Conceptual Site Model

Northern State Hospital Property
Sedro-Woolley, Washington
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Figure 5
Soil Cleanup Level 

Exceedances
Northern State Hospital Property

Port of Skagit
Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; streams dataset obtained from Skagit County.
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Notes:
1) All property features are approximate. 
2) Maximum detected values that exceed 
    a CUL at each boring location are shown.
3) No soil samples were collected from 
    grayed-out locations.
4) Soils were screened against MTCA
    Method A CULs and Ecological Indicator
    Concentrations for soil.
5) AST = aboveground storage tank. 
6) cPAH TEQ = carcinogenic polycyclic 
    aromatic hydrocarbon toxic equivalency 
    quotient.
7) CUL = cleanup level.
8) ft bgs = feet below ground surface.
9) mg/kg = milligrams per kilogram.
10) MRL = method reporting limit.
11) MTCA = Model Toxics Control Act.
12) NV = No value.
13) U = analyte not detected at or above
    MRL.
14) UST = underground storage tank. 
15) Boring locations were measured August 
    19, 2014 using a Trimble 6000 GeoXH 
    GPS receiver.      

Location GP10
Sample Name GP10-S-0.5

Col lection Date 8/19/2014
Col lection Depth (ft bgs) 0-1.0
Total  Heavy Oi ls  (mg/kg) 2520

 Analyte Unrestricted Land Use 
Cleanup Level  (mg/kg)

 cPAH TEQ 0.1
 Total  Heavy Oi ls 2000

MTCA Method A

Hansen Creek
Hansen Creek

Plants Soil Biota Wildlife
 Arsenic 10 60 7
 Barium 500 NV 102
 Chromium 42 42 67
 Copper 100 50 217
 Selenium 1 70 0.3
 Zinc 86 200 360
 Tota l  Heavy Oi ls  200 6000 NV

Ecological Indicator Concentration
 Analyte Screening Level  (mg/kg)

GP1
GP1-S-1.4
8/19/2014

1.1 - 1.7
 Arsenic 7.4
 Barium 162
 Chromium 106
 Selenium 0.7 U
 Zinc 107

Location
Sample Name

Col lection Date
Col lection Depth (ft bgs )

GP2
GP2-S-3.0
8/19/2014

1.3 - 4.8
 Arsenic 13
 Barium 180
 Chromium 107
 Copper 55.1
 Selenium 0.7 U
 Zinc 122

Location
Sample Name

Col lection Date
Col lection Depth (ft bgs)

GP3
GP3-S-7.0
8/19/2014

5.7 - 8.3
 Barium 388
 Copper 52.2
 Selenium 0.7 U

Location
Sample Name

Col lection Date
Col lection Depth (ft bgs)

GP4
GP4-S-5.4
8/19/2014

4.6 - 6.4
 Barium 141
 Chromium 108
 Selenium 0.7 U
 Zinc 143

Location
Sample Name

Col lection Date
Col lection Depth (ft bgs)

GP5
GP5-S-14.5
8/19/2014
13.9 - 15.1

 Chromium 170
 Copper 53.6
 Selenium 0.7
 Zinc 96

Location
Sample Name

Col lection Date
Col lection Depth (ft bgs)

GP9
GP9-S-0.5
8/19/2014

0 - 1.0
 Arsenic 9.1
 Barium 178
 Chromium 62
 Copper 59.4
 Selenium 0.6 U
 Zinc 121
 Tota l  Heavy Oi l s 2920
 cPAH TEQ 0.51

Location
Sample Name

Col lection Date
Col lection Depth (ft bgs )



Figure 6
Groundwater Cleanup

Level Exceedances
Northern State Hospital Property

Port of Skagit
Sedro-Woolley, Washington

Source: Aerial photograph obtained from Esri ArcGIS
Online; streams dataset obtained from Skagit County.
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0 40 80

Feet

Legend
Boring Locations
Boring Locations (not sampled)

! Groundwater Exceedances

Notes:
1) All property features are approximate. 
2) Groundwater CULs were developed
    under MTCA Method A 
    and Surface Water ARARs.
3) Maximum detected values that exceed
    a CUL are shown at each boring.
4) ARAR = applicable or relevant and 
    appropriate requirement.
5) AST = aboveground storage tank. 
6) CUL = cleanup level.
7) ft bgs = feet below ground surface.
8) mg/L = miligrams per liter.
9) MTCA = Model Toxics Control Act.
10) NV = no value.
11) PCE = tetrachloroethene.
12) ug/L = micrograms per liter.
13) UST = underground storage tank. 
14) Boring locations were measured August 
    19, 2014 using a Trimble 6000 GeoXH 
     GPS receiver.      

Text

Text

Hansen CreekHansen Creek

Analyte Units MTCA Method A, 
Cleanup Level

Surface Water 
ARARs

Arsenic ug/L 5 0.018
PCE ug/L 5 0.69

Total Heavy Oils mg/L 0.5 NV

Location GP8
Sample Name GP8-W-12.5

Collection Date 8/19/2014
Collection Depth (ft bgs ) 12.5
PCE (ug/L) 11

Location GP2
Sample Name GP2-W-10.0

Collection Date 8/19/2014
Collection Depth (ft bgs ) 10
Arsenic (ug/L) 2.9
Total Heavy Oils (mg/L) 1.74
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GP1-S-1.4

65

100

100

100

GP

GP

GP

GP

0.0 to 1.1 feet: GRAVEL (GW); light gray to dark gray; 5% fines; 35%
sand, fine to medium; 60% gravel, fine to coarse, subangular to
angular; no odor; dry to moist.

@ 1.0 to 1.1 feet: dark black fragments in concrete cover over
sub-base. (CONCRETE SUB-BASE)

1.1 to 2.6 feet: CLAY (CL); greenish gray; 90% fines, medium
plasticity; 10% sand, fine; stiff to very stiff; trace woody debris,
gravel, and rootlets; orange mottles, blue mottles, and organics;
no odor; dry to moist.

@ 1.4 to 1.5 feet: dark brown staining.
2.6 to 4.0 feet: no recovery.

4.0 to 8.0 feet: CLAY (CL); greenish gray; 90% fines, medium
plasticity; 10% sand, fine; stiff to very stiff; trace woody debris,
gravel, and rootlets; orange mottles, blue mottles, and organics;
no odor; dry.

8.0 to 12.0 feet: CLAY (CL); greenish gray; 90% fines, medium
plasticity; 10% sand, fine; stiff to very stiff; trace woody debris,
gravel, and rootlets; orange mottles, blue mottles, and organics;
no odor; dry.

12.0 to 15.6 feet: CLAY (CL); greenish gray; 90% fines, medium
plasticity; 10% sand, fine; stiff to very stiff; trace gravel; orange
mottles, blue mottles, and organics; no odor; dry.

15.6 to 16.0 feet: CLAY (CL); gray; 100% fines, high plasticity; soft; no
odor; moist.

Well
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Soil DescriptionSample Data
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16.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Project Number Well Number Sheet
GP1 1  of  1

NOTES: Sampled for potential surface impacts due to maintenance activities at top of potential natural surface with stain. No evidence of petroleum impacts from
nearby former underground storage tanks. Soil grab sample collected from 1.1 to 1.7 feet below ground surface. No groundwater encountered. Boring
decommissioned with bentonite chips.
GP = geoprobe macrocore liner

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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GP2-S-3.0*

GP2-W-10.0

40

67.5

100

GP

GP

GW

GP

0.0 to 1.3 feet: GRAVEL (GW); gray to dark brown; 5% fines; 35%
sand, fine to coarse; 60% gravel, fine to medium, subangular;
loose; trace rootlets; no odor; dry. (ASPHALT SUB-BASE)

@  approximately 0.2 feet: black stain.
1.3 to 1.6 feet: CLAY (CL); dark gray to light gray; 95% fines; 5%

sand; bluish/orange mottles and wood debris; no odor; dry.
@ 1.3 feet: stain.
1.6 to 4.0 feet: no recovery.

4.0 to 4.3 feet: CLAY (CL); dark gray to light gray; 95% fines; 5%
sand; bluish/orange mottles and wood debris; no odor; dry.

4.3 to 4.8 feet: GRAVELLY SAND (SW); light gray to dark gray; 5%
fines; 75% sand, fine to coarse; 20% gravel, fine to medium,
subrounded; loose; trace rootlets; no odor; dry.

@ 4.3 feet: black stain.
4.8 to 6.7 feet: CLAY (CL); greenish gray to tan; 100% fines, medium

plasticity; soft; orange/blue mottles and organics; no odor; dry.
6.7 to 8.0 feet: no recovery.

8.0 to 9.0 feet: CLAY (CL); greenish gray to light gray; 90% fines, high
plasticity; 10% sand, fine to coarse; soft; trace gravel; no odor; no
stain; wet.

9.0 to 11.8 feet: CLAY (CL); dark brown; 90% fines, medium plasticity;
10% sand, fine; soft; trace rootlets and organics; no odor; moist.

11.8 to 12.0 feet: SILTY SAND (SM); dark gray; 20% fines, low
plasticity; 80% sand, fine; soft; no odor; moist.

Well
Details
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Soil DescriptionSample Data
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12.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

Water level prior to sampling.

1

2

3

4

5

6

7

8

9

10

11

12

Project Number Well Number Sheet
GP2 1  of  1

NOTES: Boring location downgradient of aboveground storage tanks and within former coal bin area. No coal identified in sample. *Soil grab sample collected from 1.3
to 1.6 and 4.0 to 4.8 feet below ground surface. Groundwater sample collected (GP2-W-10.0). Boring decommissioned with bentonite chips.
GP = geoprobe macrocore liner, GW = groundwater sample

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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GP3-S-7.0

PID = 1.6 ppm

22.5

60

75

80

GP

GP

GP

GP

0.0 to 0.2 feet: GRAVELLY SAND (SW); brown; 5% fines; 75% sand,
fine to coarse; 20% gravel, fine, subrounded; loose; trace rootlets;
organic odor; dry.

0.2 to 0.9 feet: GRAVELLY SAND (SW); light gray; 5% fines; 75%
sand, fine to coarse; 20% gravel, fine to medium, subangular to
subrounded; loose; no odor; dry.

@ 0.4 feet: black fragments.
0.9 to 4.0 feet: no recovery.

4.0 to 5.7 feet: GRAVELLY SAND (SW); light gray; 5% fines; 75%
sand, fine to coarse; 20% gravel, fine to medium, subangular to
subrounded; loose; no odor; dry.

5.7 to 6.4 feet: COAL; black; 5% fines; 95% sand, fine to coarse;
loose; coal-like material; reddish/white fragments present; no
odor; dry.

6.4 to 8.0 feet: no recovery.

8.0 to 8.3 feet: COAL; black; 5% fines; 95% sand, fine to coarse;
loose; coal-like material; reddish/white fragments present; no
odor; dry.

8.3 to 9.0 feet: GRAVELLY SAND (SW); light gray; 5% fines; 75%
sand, fine to coarse; 20% gravel, fine to medium, subangular to
subrounded; loose; no odor; dry.

9.0 to 9.3 feet: COAL; black; 5% fines; 95% sand, fine to coarse;
loose; coal-like material; increased reddish/white fragments
present; no odor; dry.

9.3 to 11.0 feet: SILT (ML); dark gray; 95% fines, low plasticity; 5%
sand, fine; soft; trace rootlets; no odor; moist.

11.0 to 12.0 feet: no recovery.
12.0 to 15.2 feet: SILT (ML); dark gray; 95% fines, low plasticity; 5%

sand, fine; soft; trace rootlets; no odor; moist.
@ 13.1 to 13.3 feet: coal fragments present.

15.2 to 16.0 feet: no recovery.

Well
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Soil DescriptionSample Data
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16.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

1
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9
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Project Number Well Number Sheet
GP3 1  of  1

NOTES: Soil grab sample collected from 5.7 to 8.3 feet below ground surface. Boring decommissioned with bentonite chips.
GP = geoprobe macrocore liner
PID = photoionzation detector
ppm = parts per million

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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GP4-S-5.4

85

67.5

52.5

55

GP

GP

GP

GP

0.0 to 0.8 feet: SAND (SW); light brown; 5% fines; 85% sand, fine to
coarse; 10% gravel, fine, subrounded; loose; trace rootlets and
coal fragments; no odor; dry.

0.8 to 3.4 feet: SILT (ML); light brown; 100% fines, nonplastic; very
stiff; trace organics, coal fragments, gravel, and roof tile
fragments; orange mottles present; no odor; dry.

3.4 to 4.0 feet: no recovery.

4.0 to 6.2 feet: SILT (ML); light brown; 100% fines, nonplastic; very
stiff; trace organics, coal fragments, and gravel; orange mottles
present; no odor; dry.

6.2 to 6.7 feet: SILTY SAND (SM); dark gray; 20% fines, low plasticity;
80% sand, fine; medium stiff; trace reddish brown sand; no odor;
moist.

6.7 to 8.0 feet: no recovery.

8.0 to 8.5 feet: SILT WITH SAND (ML); dark gray; 85% fines; 15%
sand, fine; soft; no odor; moist.

8.5 to 10.1 feet: SAND WITH SILT (SW-SM); dark gray; 10% fines,
nonplastic; 80% sand, fine to medium; 10% gravel, fine to
medium, subangular; soft; trace woody debris; no odor; moist to
dry with depth.

10.1 to 12.0 feet: no recovery.

12.0 to 12.8 feet: SILT (ML); light brown; 100% fines, nonplastic; very
stiff; trace organics, coal fragments, and gravel; orange mottles
present; no odor; dry.

12.8 to 14.2 feet: SAND (SW); dark gray; 5% fines; 85% sand, fine to
coarse; 10% gravel, fine to medium, subangular; loose; trace coal
fragments; no odor; dry.

@13.6 to 13.8 feet: white/chalky sand.
@13.8 feet: reddish brown stain.
14.2 to 16.0 feet: no recovery.
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Details
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Soil DescriptionSample Data
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Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

1
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Project Number Well Number Sheet
GP4 1  of  1

NOTES: Soil grab sample collected from 4.6 to 6.4 feet below ground surface. Boring decommissioned with bentonite chips.
GP = geoprobe macrocore liner

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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PID = 0.8 ppm

GP5-S-14.5

72.5

82.5

75

77.5

GP

GP

GP

GP

0.0 to 0.6 feet: GRAVELLY SAND (SW); light gray; 5% fines; 75%
sand, fine to coarse; 20% gravel, fine to medium, subangular to
subrounded; loose; trace coal fragments, rootlets, and worms; no
odor; dry.

0.6 to 2.7 feet: SILT WITH SAND (ML); light brown; 90% fines, low
plasticity; 10% sand, fine; stiff; trace rootlets, coal fragments;
orange mottles present; no odor; dry.

2.7 to 2.9 feet: SILTY SAND (SM); dark gray; 20% fines, nonplastic;
80% sand, fine to medium; stiff; trace coal fragments; no odor;
dry.

2.9 to 4.0 feet: no recovery.
4.0 to 4.8 feet: SILTY SAND (SM); dark gray; 20% fines, nonplastic;

80% sand, fine to medium; stiff; trace coal fragments; increasing
fines with depth; no odor; moist.

4.8 to 6.5 feet: SILT WITH SAND (ML); dark gray; 80% fines, low
plasticity to nonplastic with depth; 20% sand, fine; trace organics;
increasing sand with depth, orange mottles present; no odor;
moist.

6.5 to 7.3 feet: SAND WITH SILT (SW-SM); dark gray; 40% fines,
nonplastic; 60% sand, fine; medium stiff; no odor; moist.

7.3 to 8.0 feet: no recovery.

8.0 to 10.8 feet: SILT WITH SAND (ML); dark gray; 80% fines, low
plasticity; 20% sand, very fine; soft; no odor; moist.

@ 9.5 to 9.7 feet: lens of fine sand.
@ 9.8 feet: reddish brown stain.

10.8 to 11.0 feet: SAND WITH SILT (SW-SM); dark gray; 10% fines;
90% sand, fine; loose; trace rootlets and organics; no odor; moist.

11.0 to 12.0 feet: no recovery.

12.0 to 14.5 feet: SAND WITH SILT (SW-SM); dark gray; 10% fines;
90% sand, fine; loose; trace rootlets and organics; slight
petroleum odor; moist to wet.

@ 12.2 to 12.5 feet: silty lens.

14.5 to 15.1 feet: GRAVELLY SAND (SW); dark gray; 5% fines; 70%
sand, fine to medium; 25% gravel, fine, subangular; loose; no
odor; wet.

15.1 to 16.0 feet: no recovery.

Well
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Soil DescriptionSample Data
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16.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

Water level based on soil core
moisture from 12 to 16 foot core.

1
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Project Number Well Number Sheet
GP5 1  of  1

NOTES: No visible impacts aside from trace coal fragments. Collected soil grab sample from depth with odor (13.9 to 15.1 feet below ground surface). Boring
decommissioned with bentonite chips.
GP = geoprobe macrocore liner, PID = photoionzation detector, ppm = parts per million

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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65

62.5

55

55

GP

GP

GP

GW

GP

0.0 to 0.8 feet: GRAVELLY SAND (SW); dark gray; 5% fines; 75%
sand, fine to coarse; 20% gravel, fine to medium, subangular to
subrounded; no odor; dry.

0.8 to 2.3 feet: SILT WITH SAND (ML); dark brown; 80% fines, low
plasticity; 20% sand, fine; stiff; trace rootlets; no odor; dry.

2.3 to 2.6 feet: GRAVELLY SAND (SW); light gray; 10% fines, low
plasticity; 70% sand, fine to coarse, 20% gravel, fine to medium,
subangular to subrounded; soft; trace black fragments; no odor;
dry.

2.6 to 4.0 feet: no recovery.
4.0 to 6.5 feet: GRAVELLY SAND (SW); light gray; 10% fines, low

plasticity; 70% sand, fine to coarse, 20% gravel, fine to medium,
subangular to subrounded; soft; trace black fragments; no odor;
dry.

6.5 to 8.0 feet: no recovery.

8.0 to 10.2 feet: GRAVELLY SAND (SW); light gray; 10% fines, low
plasticity; 70% sand, fine to coarse, 20% gravel, fine to medium,
subangular to subrounded; soft; trace black fragments; no odor;
dry to moist at 9.5 feet.

10.2 to 12.0 feet: no recovery.

12.0 to 14.2 feet: GRAVELLY SAND (SW); light gray; 10% fines, low
plasticity; 70% sand, fine to coarse, 20% gravel, fine to medium,
subangular to subrounded; soft; trace black fragments; no odor;
wet.

14.2 to 16.0 feet: no recovery.

Well
Details
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Soil DescriptionSample Data
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16.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

Water level prior to measuring field
water quality parameters.
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Project Number Well Number Sheet
GP6 1  of  1

NOTES: No soil sample collected. Water was collected for measuring field water quality parameters, but no water sample was collected. Temporary screen installed
from 10.0 to 15.0 feet. Boring decommissioned with bentonite chips.
GP = geoprobe macrocore liner, GW = groundwater sample

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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GP7-S-0.8

40

95

72.5

95

GP

GP

GP

GP

0.0 to 1.6 feet: GRAVELLY SAND (SW); light gray; 5% fines; 75%
sand, fine to coarse; 20% gravel, fine, subangular; trace rootlets
and coal fragments; no odor; dry.

@ 0.5 to 0.7 feet: silt lens.
@ 0.7 to 1.2 feet: yellowish orange color.
1.6 to 4.0 feet: no recovery.

4.0 to 4.3 feet: GRAVELLY SAND (SW); light gray; 5% fines; 75%
sand, fine to coarse; 20% gravel, fine, subangular; trace rootlets
and coal fragments; no odor; dry.

4.3 to 7.8 feet: CLAY (CL); greenish gray; 95% fines, medium
plasticity; 5% sand, fine; very stiff; trace organics; distinct orange
and gray discoloration layers; no odor; dry to moist.

7.8 to 8.0 feet: no recovery.
8.0 to 10.9 feet: CLAY (CL); light gray; 95% fines, medium plasticity;

5% sand, fine; very stiff; orange to bluish/gray mottling; no odor;
moist.

10.9 to 12.0 feet: no recovery.

12.0 to 13.2 feet: SILT (ML); light gray; 90% fines, medium plasticity;
10% sand, fine; medium stiff; no odor; moist.

@12.7 to 12.9 feet: sand lens.
@ 13.1 to 13.2 feet: sand lens.
13.2 to 15.8 feet: CLAY (CL); olive gray; 100% fines, high plasticity;

soft; no odor; moist to wet.

15.8 to 16.0 feet: no recovery.
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Soil DescriptionSample Data
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16.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

Project Number Well Number Sheet
GP7 1  of  1

NOTES: Soil grab sample collected from 0.0 to 1.6 feet below ground surface. Boring decommissioned with bentonite chips.
GP = geoprobe macrocore liner

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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GP8-W-12.5

50

85

77.5

100

100

GP

GP

GW

GP

GP

GP

0.0 to 1.1 feet: GRAVELLY SAND (SW); light gray; 5% fines; 70%
sand, fine to coarse; 25% gravel, fine, subangular; loose; trace
woody debris; no odor; dry to moist.

@ 1.8 to 1.9 feet: coal fragments.
1.1 to 2.0 feet: SILT (ML); light brown; 95% fines, medium plasticity;

5% sand; very stiff; trace organics; orange/gray mottles; no odor;
moist.

2.0 to 4.0 feet: no recovery.

4.0 to 7.4 feet: SILT (ML); light brown; 95% fines, medium plasticity;
5% sand; very stiff; trace organics; orange/gray mottles; no odor;
moist.

7.4 to 8.0 feet: no recovery.

8.0 to 11.1 feet: SILT (ML); light brown; 95% fines, medium plasticity;
5% sand; soft; trace organics, orange/gray mottles; no odor;
moist.

11.1 to 12.0 feet: no recovery.

12.0 to 14.1 feet: SILT (ML); light brown; 95% fines, medium plasticity;
5% sand; soft; trace organics; orange/gray mottles; no odor;
moist.

@ 12.8 to 15.5 feet: lenses of medium to coarse sand with gravel.

14.1 to 14.7 feet: SILTY SAND (SM); dark gray; 30% fines, nonplastic;
70% sand, fine; medium stiff; no odor; wet.

14.7 to 15.2 feet: CLAY (CL); dark gray; 100% fines, high plasticity;
very soft; no odor; wet.

15.2 to 16.0 feet: SILTY SAND (SM); dark gray; 30% fines, nonplastic;
70% sand, fine; medium stiff; no odor; wet.

16.0 to 18.2 feet: CLAY (CL); dark gray; 100% fines, high plasticity;
very soft; no odor; wet.

18.2 to 19.0 feet: SILTY SAND (SM); dark gray; 30% fines, nonplastic;
70% sand, fine; medium stiff; no odor; wet.

Well
Details
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Soil DescriptionSample Data
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19.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

Water level prior to sampling.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

Project Number Well Number Sheet
GP8 1  of  1

NOTES: No soil samples collected. Groundwater sample collected (GP8-W-12.5). Temporary screen installed from 7.0 to 18.0 feet. Boring decommissioned with
bentonite chips.
GP = geoprobe macrocore liner
GW = groundwater sample

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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GP9-S-0.5

30

62.5

GP

GP

0.0 to 1.0 feet: GRAVELLY SAND (SW); light gray; 5% fines; 70%
sand, fine to coarse; 25% gravel, fine, subangular; loose; trace
organics and coal fragments; organic odor; dry. (ASPHALT
SUB-BASE)

@ 0.5 feet: dark brown stain.
1.0 to 1.2 feet: SILT (ML); light brown; 95% fines, medium plasticity;

5% sand, fine; very stiff; trace organics and coarse sand;
orange/gray mottles; no odor; dry.

1.2 to 4.0 feet: no recovery.

4.0 to 5.6 feet: SILT (ML); light brown; 95% fines, medium plasticity;
5% sand, fine; very stiff; trace organics and coarse sand;
orange/gray mottles; no odor; dry.

5.6 to 6.5 feet: CLAY (CL); greenish gray; 95% fines, high plasticity;
5% sand; soft to medium stiff; orange mottles; no odor; moist.

6.5 to 8.0 feet: no recovery.

Well
Details
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Soil DescriptionSample Data
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8.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

1

2

3

4

5

6

7

8

Project Number Well Number Sheet
GP9 1  of  1

NOTES: New boring location adjacent to GP2, approximately 10.0 feet west of GP2. Soil grab sample collected from 0.0 to 1.0 feet below ground surface. Boring
decommissioned with bentonite chips.
GP = geoprobe macrocore liner

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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GP10-S-0.5

37.5

30

GP

GP

0.0 to 1.1 feet: GRAVELLY SAND (SW); light gray; 5% fines; 70%
sand, fine to coarse; 25% gravel, fine, subangular; loose; organic
odor; dry.

@ 0.9 to 1.1 feet: coal fragments.
1.1 to 1.5 feet: SILT (ML); light brown; 95% fines, medium plasticity;

5% sand; medium stiff; trace woody debris and organics; no odor;
dry.

1.5 to 4.0 feet: no recovery.

4.0 to 5.2 feet: SILT (ML); light brown; 95% fines, medium plasticity;
5% sand; medium stiff; trace woody debris and organics; no odor;
dry.

5.2 to 8.0 feet: no recovery.

Well
Details
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Soil DescriptionSample Data
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8.0-feet
2.25-inch

Project Name

Easting

Outer Hole Diam
Hole DepthGeologist/Engineer

Direct Push
H. Hirsch/C. Wise
ESN Northwest/SP30-Direct Push Stratoprobe
08/19/14 to 08/19/14
Sedro-Woolley, WA
Northern State Hospital Property

Sample Method

Driller/Equipment
Start/End Date
Project Location

Northing
Surface Elevation (feet)
TOC Elevation (feet)

1

2

3

4

5

6

7

8

Project Number Well Number Sheet
GP10 1  of  1

NOTES: New boring location adjacent to GP2, approximately 10.0 feet east of GP2. Soil grab sample collected from 0.0 to 1.1 feet below ground surface. Boring
decommissioned with bentonite chips.
GP = geoprobe macrocore liner

Geologic Borehole Log/Well Construction
Maul Foster & Alongi, Inc.
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APPENDIX B 
WATER FIELD SAMPLING DATA SHEETS 

  



Client Name Port of Skagit

Project Name Northern State Hospital Property

Sample Type

Groundwater

Sample Location GP2

Date

8/19/2014

Sample Depth 10

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments
Screen set at 10.0 to 15.0 feet.

 pH

6.76

Temp (C)

19.38

E Cond (uS/cm)

401

DO (mg/L)

2.26

EH

50.7

Flowrate l/min

Time

10:27

Pore VolumeDT-Water

7

DT-ProductDT-Bottom

12

Project # 0624.04.02-01

Sample Name GP2-W-10.0

Purge Vol (gal)

Water Quality Observations: Slightly cloudy.

Sampling Date 8/19/2014

Sampling Event FSA

400 E. Mill Plain Blvd, Suite 400, Vancouver, WA 98660   (360) 694-2691 Fax. (360) 906-1958

Sampler C. Wise

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

Sample Information

No

Container Code/Preservative #

5

3

1

Filtered

No
Yes

11:10:00 AM

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

10:28:00 AM

5

DTP-DTW

Sampling Time

Water Field Sampling Data Sheet

Signature                                                          

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods:  (1) Submersible Pump  (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump  (5) Dedicated Bailer  (6) Inertia Pump  (7) Other (specify)

Total Bottles 9

NorthingEasting

Time

6.61 39319.28 1.21 57.7 14.710:34:00 AM

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: ENH 8/25/2014



Client Name Port of Skagit

Project Name Northern State Hospital Property

Sample Type

Sample Location GP6

Date

8/19/2014

Sample Depth 11

Sampling Method

Sub Area

General Sampling Comments
No water samples collected. Temporary screen set at 10.0 to 15.0 feet.

 pH

6.41

Temp (C)

15.54

E Cond (uS/cm)

227

DO (mg/L)

2.39

EH

78.4

Flowrate l/min

Time

11:53

Pore VolumeDT-Water

7

DT-ProductDT-Bottom

15

Project # 0624.04.02-01

Sample Name

Purge Vol (gal)

Water Quality Observations: Cloudy. Cleared slightly after first parameter.

Sampling Date 8/19/2014

Sampling Event FSA

400 E. Mill Plain Blvd, Suite 400, Vancouver, WA 98660   (360) 694-2691 Fax. (360) 906-1958

Sampler C. Wise

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

33.1

Sample Information

Container Code/Preservative # Filtered

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

11:55:00 AM

8

DTP-DTW

Sampling Time

Water Field Sampling Data Sheet

Signature                                                          

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods:  (1) Submersible Pump  (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump  (5) Dedicated Bailer  (6) Inertia Pump  (7) Other (specify)

Total Bottles 0

NorthingEasting

Time

6.5 23116.74 2.35 75.8 5.8512:06:00 PM

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: ENH 8/25/2014



Client Name Port of Skagit

Project Name Northern State Hospital Property

Sample Type

Groundwater

Sample Location GP8

Date

8/19/2014

Sample Depth 12.5

Sampling Method

(2) Peristaltic Pump

Sub Area

General Sampling Comments
Boring was allowed 20 minutes to recharge prior to sampling. Water quality parameters were measured after the 
samples were collected due to a limited quantity of water available in the water column. Temporary screen set at 13.0 to 
18.0 feet.

 pH Temp (C) E Cond (uS/cm) DO (mg/L) EHFlowrate l/min

Time

15:40

Pore VolumeDT-Water

7

DT-ProductDT-Bottom

18

Project # 0624.04.02-01

Sample Name GP8-W-12.5

Purge Vol (gal)

Water Quality Observations: Very cloudy. Lots of sediment present. Turbidity not measured.

Sampling Date 8/19/2014

Sampling Event FSA

400 E. Mill Plain Blvd, Suite 400, Vancouver, WA 98660   (360) 694-2691 Fax. (360) 906-1958

Sampler C. Wise

Hydrology/Level Measurements

Water Quality Data

Purge Method

(2) Peristaltic Pump

Turbidity

Sample Information

No

Container Code/Preservative #

5

2

1

Filtered

No
Yes

3:50:00 PM

(0.75" = 0.023 gal/ft) (1'' = 0.041 gal/ft) (1.5" = 0.092 gal/ft) (2" = 0.163 gal/ft) (3" = 0.367 gal/ft) (4" = 0.653 gal/ft) (6" = 1.469 gal/ft) (8" = 2.611 gal/ft)

DTB-DTW

11

DTP-DTW

Sampling Time

Water Field Sampling Data Sheet

Signature                                                          

(Product Thickness) (Water Column) (Gallons/ft x Water Column)

Methods:  (1) Submersible Pump  (2) Peristaltic Pump (3) Disposable Bailer (4) Vacuum Pump  (5) Dedicated Bailer  (6) Inertia Pump  (7) Other (specify)

Total Bottles 8

NorthingEasting

Time

7.26 43424.49 4.28 77.54:00:00 PM

Amber Glass

VOA-Glass

White Poly

Yellow Poly

Green Poly

Red Total Poly

Red Dissolved Poly

TOC

Final Field Parameters

FSDS QA: ENH 8/25/2014



 

 

 

APPENDIX C 
LABORATORY ANALYTICAL RESULTS 

  



























































































































































































































































































































































 

 

 

APPENDIX D 
DATA VALIDATION MEMORANDUM 

  



 DATA QUALITY ASSURANCE/QUALITY 
CONTROL REVIEW 

PROJECT NO. 0624.04.02 | SEPTEMBER 16, 2014 |PORT OF SKAGIT 

This report reviews the analytical results for groundwater and soil samples collected by Maul 
Foster & Alongi, Inc. on the Northern State Hospital property located in Sedro-Woolley, 
Washington. The samples were collected on August 19, 2014.  

Analytical Resources, Inc. (ARI) performed the analyses. ARI report numbers YX18, YX19 
(delivered as two reports), YX71, XY72, YX94, and YY70 were reviewed. Reports YX71, 
YX72, and YX94 contain additional results for samples originally submitted with YX18 and 
YX19. The analyses performed and samples analyzed are listed below. Some analyses may 
not have been performed on all samples. Data validation tracking sheets documenting the 
data review associated with these analyses are attached (Attachment 1). 

Analysis  Reference 

BTEX USEPA 8021B Modified 

Diesel- and Motor-Oil-Range Hydrocarbons NWTPH-Dx 

Dissolved and Total Mercury USEPA 7470A/7471A 

Dissolved and Total Metals USEPA 200.8 

Gasoline-Range Hydrocarbons NWTPH-Gx 

HCID NWTPH-HCID 

PCBs USEPA 8082A 

PAHs USEPA 8270D SIM 

VOCs USEPA 8260C 

BTEX = benzene, toluene, ethylbenzene, and xylenes. 
HCID = hydrocarbon identification. 
NWTPH = Northwest Total Petroleum Hydrocarbons. 
PAH = polycyclic aromatic hydrocarbon. 
PCB = polychlorinated biphenyl. 
SIM = selective ion monitoring. 
USEPA = U.S. Environmental Protection Agency. 
VOC = volatile organic compound. 

 

 

Samples Analyzed 
Report YX18 Report YX19 Report YX71 Report YX72 Report YX94 Report YY70 
GP2-W-10.0 GP1-S-1.4 GP2-W-10.0 GP9-S-0.5 GP3-S-7.0 GP9-S-0.5 

GP8-W-12.5 GP2-S-3.0 - GP10-S-0.5 GP9-S-0.5 - 

TRIP BLANKS GP3-S-7.0 - - GP10-S-0.5 - 

- GP4-S-5.4 - - - - 

- GP5-S-14.5 - - - - 

- GP7-S-0.8 - - - - 

- GP9-S-0.5 - - - - 

- GP10-S-0.5 
 
 

- - - - 
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DATA QUALIFICATIONS 
Analytical results were evaluated according to applicable sections of USEPA procedures 
(USEPA, 2008, 2010) and appropriate laboratory and method-specific guidelines (ARI, 2012; 
USEPA, 1986). Quality control limits not included in the reports were provided separately 
by ARI and are attached (Attachment 2). 

Data validation procedures were modified, as appropriate, to accommodate quality control 
requirements for methods not specifically addressed by the USEPA procedures (i.e., 
NWTPH analyses).  

The data are considered acceptable for their intended use, with the appropriate data 
qualifiers assigned. 

HOLDING TIMES, PRESERVATION, AND SAMPLE STORAGE 
Holding Times 
In report YY70, sample GP9-S-0.5 was extracted for USEPA Method 8270D SIM and 
USEPA Method 8082A seven days after the recommended 14-day holding time. Ten days 
after collection, the laboratory moved the sample to -18 degrees Celsius storage. Frozen 
storage holding times have not been established for PAHs; however, frozen storage likely 
reduces the loss of lower-molecular-weight compounds by preventing microbiological 
degradation. All USEPA 8270D SIM results for GP9-S-0.5 were qualified as estimated, with 
“J” for detected results and “UJ” for non-detect results. USEPA Method 8082A Aroclors 
are relatively stable in soil; thus, no PCB Aroclor results were qualified. 

Report Sample Component Original Result 
(ug/kg) 

Qualified Result 
(ug/kg) 

YY70 GP9-S-0.5 Naphthalene 60 U 60 UJ 
YY70 GP9-S-0.5 2-Methylnaphthalene 60 U 60 UJ 
YY70 GP9-S-0.5 1-Methylnaphthalene 60 U 60 UJ 
YY70 GP9-S-0.5 Acenaphthylene 120 120 J 
YY70 GP9-S-0.5 Acenaphthene 60 U 60 UJ 
YY70 GP9-S-0.5 Fluorene 60 U 60 UJ 
YY70 GP9-S-0.5 Phenanthrene 120 120 J 
YY70 GP9-S-0.5 Anthracene 110 110 J 
YY70 GP9-S-0.5 Fluoranthene 260 260 J 
YY70 GP9-S-0.5 Pyrene 290 290 J 
YY70 GP9-S-0.5 Benzo(a)anthracene 260 260 J 
YY70 GP9-S-0.5 Chrysene 350 350 J 
YY70 GP9-S-0.5 Benzo(a)pyrene 390 390 J 
YY70 GP9-S-0.5 Indeno(1,2,3-cd)pyrene 200 200 J 
YY70 GP9-S-0.5 Dibenz(a,h)anthracene 69 69 J 
YY70 GP9-S-0.5 Benzo(g,h,i)perylene 250 250 J 
YY70 GP9-S-0.5 Dibenzofuran 60 U 60 UJ 
YY70 GP9-S-0.5 Total Benzofluoranthenes 680 680 J 

ug/kg = micrograms per kilogram. 
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All remaining extractions and analyses were performed within the recommended holding 
time criteria.  

Preservation and Sample Storage 
In report YX18, ARI noted the presence of air bubbles in sample containers submitted for 
VOC and BTEX analysis. The air bubbles ranged from 2 to 4 millimeters in size and two to 
five per container in quantity. USEPA guidelines for VOC data review (USEPA, 2008) do 
not include specific recommendations for data qualification based on presence of air 
bubbles. The results were not qualified by the reviewer.  

The remaining samples were preserved and stored appropriately. 

BLANKS 
Method Blanks 
Laboratory method blank analyses were performed at the required frequencies. For purposes 
of data qualification, the method blanks were associated with all samples prepared in the 
analytical batch. If an analyte was detected above the method reporting limit (MRL) in a 
sample and in the associated method blank, and the concentration was less than ten times 
the method blank concentration, the sample result was qualified. MRLs were elevated to the 
concentration detected in the samples, and results were qualified as not detected, “U,” at the 
elevated MRL. 

In report YX18, hexachlorobutadiene was detected in the USEPA Method 8260C method 
blank. The associated samples were non-detect; thus, no results were qualified.  

In report YX19, methylene chloride was detected in the USEPA Method 8260C method 
blanks (MB-082214A and MB-082514A) at 2.5 and 2.8 ug/kg, respectively. In the following 
table, the associated samples are qualified as not detected. 

Report Sample Component Original Result 
(ug/kg) 

Qualified Result 
(ug/kg) 

YX19 GP4-S-5.4 Methylene Chloride 9.9  9.9 U 
YX19 GP5-S-14.5 Methylene Chloride 7.1 7.1 U 

 

All remaining laboratory method blanks were non-detect. 

Continuing Calibration Blanks 
ARI did not report continuing calibration blanks. 
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Trip Blanks 
A trip blank was submitted with YX18 for USEPA Method 8260C analysis. The trip blank 
was non-detect for all target analytes.  

Equipment Rinsate Blanks 
Equipment rinsate blanks were not required for this sampling event, as all samples were 
collected using dedicated, single-use equipment. 

SURROGATE RECOVERY RESULTS 
The samples were spiked with surrogate compounds to evaluate laboratory performance on 
individual samples. The laboratory appropriately documented and qualified surrogate 
outliers.  

In report YX18, USEPA Method 8270D SIM surrogate d10-fluoranthene results exceeded 
the upper percent recovery limit for the laboratory control sample/laboratory control sample 
duplicate (LCS/LCSD). The exceedances were minor, remaining surrogates had acceptable 
percent recovery, and all LCS/LCSD target analytes met acceptance criteria for percent 
recovery and relative percent difference (RPD). No results were qualified by the reviewer. 

All remaining surrogate recoveries were within acceptance limits. 

MATRIX SPIKE/MATRIX SPIKE DUPLICATE RESULTS 
Matrix spike/matrix spike duplicate (MS/MSD) results are used to evaluate laboratory 
precision and accuracy. All MS/MSD samples were extracted and analyzed at the required 
frequency.  

All MS/MSD recoveries were within acceptance limits for percent recovery and RPD. 

LABORATORY DUPLICATE RESULTS 
Duplicate results are used to evaluate laboratory precision. All laboratory duplicate samples 
were extracted and analyzed at the required frequency. The reviewer did not qualify minor 
laboratory duplicate RPD exceedances or exceedances for results near the reporting limit. All 
remaining laboratory duplicate RPDs were within acceptance limits. 

LCS/LCSD RESULTS 
An LCS/LCSD is spiked with target analytes to provide information on laboratory precision 
and accuracy. The LCS/LCSD samples were extracted and analyzed at the required 
frequency.  

In report YX19, the USEPA Method 8260C LCSD (LCSD-082214A) exceeded the upper 
percent recovery acceptance limit for acrylonitrile at 125 percent. The LCS had acceptable 
recovery and the exceedance was minor; thus, no results were qualified. 
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All remaining LCS/LCSD analyte results were within acceptance limits for percent recovery 
and RPD.  

FIELD DUPLICATE RESULTS 
Field duplicate samples measure both field and laboratory precision. Field duplicates were 
not submitted for analysis.  

CONTINUING CALIBRATION VERIFICATION 
Continuing calibration verification (CCV) results are used to demonstrate instrument 
precision and accuracy through the end of the sample batch. ARI reported results for CCVs 
with percent drift exceedances. The reviewer assumes that unreported recoveries were within 
acceptance limits. 

In report YX19, USEPA Method 8260C CCVs analyzed on August 22, 2014, and August 25, 
2014, exceeded percent difference criteria for some target analytes. The CCV results were 
reported and associated detected results, which were limited to the LCS/LCSDs, were 
flagged with “Q” by the laboratory. All associated samples results were non-detect; thus, no 
results were qualified. 

Based on available information, all remaining CCVs and initial calibration verifications met 
acceptance criteria. 

REPORTING LIMITS  
ARI used routine reporting limits for non-detect results, except when samples required 
dilutions because of high analyte concentrations and/or matrix interferences.  

DATA PACKAGE 
The data packages were reviewed for transcription errors, omissions, and anomalies.  

In report YX18, the trip blank was identified by the laboratory as “TRIP BLANKS” instead 
of “TRIP BLANK.” The trip blank collection date was incorrectly identified on the chain of 
custody as August 11, 2014, but was correctly reported in the report as August 19, 2014. 

No additional issues were found. 
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ATTACHMENT 1 
DATA VALIDATION TRACKING 

 



 DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank No Hexachlorobutadiene = 0.70 ug/L, samples are non-detect.  
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX18  Reviewer MEB 

Analysis/Method VOCs/USEPA 8260C  Date 9/12/2014 

Batch Number(s) 082314A    

Samples reviewed (in bold font): 
GP2-W-10.0 - - - 
GP8-W-12.5 - - - 
TRIP BLANKS - - - 

- - - - 
 

Notes: 
 
 
 
 
 
 
 
  
Definitions:  
Calibr. = calibration. 
CCB = continuing calibration blank. 
EMPC = estimated maximum potential concentration. 

ICV = initial calibration verification. 
MDL = method detection limit. 
NA = not applicable. 

NR = not reported. 
ug/L = micrograms per liter. 
Q = qualifier. 
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX18  Reviewer MEB 

Analysis/Method BTEX/ USEPA 8021 modified  Date 9/12/2014 

Batch Number(s) 082814    

Samples reviewed (in bold font): 
GP2-W-10.0 - - - 
GP8-W-12.5 - - - 
TRIP BLANKS - - - 

- - - - 
 

Notes: 
 
 
 
 
 
 
 
  
Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates No See notes below.  

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX18  Reviewer MEB 

Analysis/Method PAHs/USEPA 8270D SIM (water)  Date 9/12/2014 

Batch Number(s) 082614    

Samples reviewed (in bold font): 
GP2-W-10.0 - - - 
GP8-W-12.5 - - - 
TRIP BLANKS - - - 

- - - - 
 

Notes: 
 
d10-fluoranthene 123%, 124% in LCS/LCSD. All LCS/LCSD results meet acceptance limits and RPD criteria. Remaining 
LCS/LCSD surrogates have acceptable percent recovery. d10-fluoranthene exceedances are minor; no results 
qualified. 
 
 
 
  
Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX18  Reviewer MEB 

Analysis/Method HCID/NWTPH-HCID  Date 9/12/2014 

Batch Number(s) 082114    

Samples reviewed (in bold font): 
GP2-W-10.0 - - - 
GP8-W-12.5 - - - 
TRIP BLANKS - - - 

- - - - 
 

Notes: 
 
 
 
 
  

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD Yes   

MS/MSD % Yes   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX18  Reviewer MEB 

Analysis/Method Dissolved Metals and Mercury/USEPA 
200.8/7470A  Date 9/12/2014 

Batch Number(s) 082114    

Samples reviewed (in bold font): 
GP2-W-10.0 - - - 
GP8-W-12.5 - - - 
TRIP BLANKS - - - 

- - - - 
 

Notes: 
 
 
 
 
  

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV No See notes below.  

Ba
tc

h 

Method Blank No See notes below.  
LCS/LCSD % No LCSD Acrylonitrile = 125%, LCS is OK. Exceedance is minor.  

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX19  Reviewer MEB 

Analysis/Method USEPA 8260C (soil)  Date 9/12/2014 

Batch Number(s) 082214A, 082514A    

Samples reviewed (in bold font): 
GP1-S-1.4 GP5-S-14.5 - - 
GP2-S-3.0 GP7-S-0.8 - - 
GP3-S-7.0 GP9-S-0.5 - - 
GP4-S-5.4 GP10-S-0.5 - - 

 

Notes: 
 
Method blanks—082214A and 082514A methylene chloride = 2.5 ug/kg and 2.8 ug/kg. Associated samples are less 
than 10 times the method blank detections. Raise reporting limits in associated samples with low detections. 
 
CCV for both batches exceeded percent difference acceptance criteria. All associated detected results flagged 
with “Q” by laboratory. No sample target analytes are flagged. Only LCS/LCSD results are flagged, and all were 
within acceptance limits for percent recovery and RPD. No results qualified by reviewer. 
  
Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX19  Reviewer MEB 

Analysis/Method PAHs/ USEPA 8270D SIM (soil)  Date 9/12/2014 

Batch Number(s) 082614A    

Samples reviewed (in bold font): 
GP1-S-1.4 GP5-S-14.5 - - 
GP2-S-3.0 GP7-S-0.8 - - 
GP3-S-7.0 GP9-S-0.5 - - 
GP4-S-5.4 GP10-S-0.5 - - 

 

Notes: 
 
 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD %  NA   
MS/MSD RPD N   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX19  Reviewer MEB 

Analysis/Method PCBs/ USEPA 8082A  Date 9/12/2014 
Batch Number(s) 082614    

Samples reviewed (in bold font): 
GP1-S-1.4 GP5-S-14.5 - - 
GP2-S-3.0 GP7-S-0.8 - - 
GP3-S-7.0 GP9-S-0.5 - - 
GP4-S-5.4 GP10-S-0.5 - - 

 

Notes: 
 
 

Definitions:  
   

R:\0624.04 Port of Skagit\Report\02_2015.01.19 Focused Site Assessment\Appendix D - DVM\DVM_Port of Skagit_2014.doc 



DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % NA   

LCS/LCSD RPD NA   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit NA   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX19  Reviewer MEB 

Analysis/Method HCID/ NWTPH-HCID  Date 9/12/2014 
Batch Number(s) 082214    

Samples reviewed (in bold font): 
GP1-S-1.4 GP5-S-14.5 - - 
GP2-S-3.0 GP7-S-0.8 - - 
GP3-S-7.0 GP9-S-0.5 - - 
GP4-S-5.4 GP10-S-0.5 - - 

 

Notes: 
 
 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD Yes   

MS/MSD % Yes   
MS/MSD RPD Yes   

G
en

er
a

l Dilution Yes   
Reporting Limit NA   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX19  Reviewer MEB 

Analysis/Method Total Metals and Mercury/ USEPA 200.8, 7471A  Date 9/12/2014 
Batch Number(s) 082214    

Samples reviewed (in bold font): 
GP1-S-1.4 GP5-S-14.5 - - 
GP2-S-3.0 GP7-S-0.8 - - 
GP3-S-7.0 GP9-S-0.5 - - 
GP4-S-5.4 GP10-S-0.5 - - 

 

Notes: 
 
 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD Na   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit NA   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

Lab Report YX19/YX94  Reviewer MEB 

Analysis/Method  Gasoline and BTEX/USEPA 8021B Modified  Date 9/12/2014 
Batch Number(s) 082814    

Samples reviewed (in bold font): (report YX19) 
GP1-S-1.4 GP2-S-3.0 GP3-S-7.0 GP4-S-5.4 

GP5-S-14.5 GP7-S-0.8 GP9-S-0.5 GP10-S-0.5 
Samples reviewed (in bold font): (report YX94) 
 GP9-S-0.5 GP10-S-0.5 GP3-S-7.0 - 

 

Notes: 
 
 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit NA   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX71  Reviewer MEB 

Analysis/Method  Diesel and Motor Oil/NWTPH-Dx (water)  Date 9/12/2014 
Batch Number(s) 082114    

Samples reviewed (in bold font): 
GP2-W-10.0 - - - 

- - - - 
- - - - 
- - - - 

 

Notes: 
 
 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD % NA   
MS/MSD RPD NA   

G
en

er
a

l Dilution Yes   
Reporting Limit NA   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX72  Reviewer MEB 

Analysis/Method  Diesel and Motor Oil/NWTPH-Dx (soil)  Date 9/12/2014 
Batch Number(s) 082914    

Samples reviewed (in bold font): 
GP9-S-0.5 - - - 
GP10-S-0.5 - - - 

- - - - 
- - - - 

 

Notes: 
 
 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD Yes   
Lab Dup RPD NA   

MS/MSD %  NA   
MS/MSD RPD N   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YX94  Reviewer MEB 

Analysis/Method PCBs/ USEPA 8082A  Date 9/12/2014 
Batch Number(s) 090114    

Samples reviewed (in bold font): 
GP9-S-0.5 - - - 
GP10-S-0.5 - - - 

GP3-S-7.0 - - - 
- - - - 

 

Notes: 
 
 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time No Extracted seven days past 14-day hold time. See notes. J/UJ 

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD NA   
Lab Dup RPD NR   

MS/MSD % NR   
MS/MSD RPD NR   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YY70  Reviewer MEB 

Analysis/Method PAH/8270D SIM  Date 9/16/2014 
Batch Number(s) 090914    

Samples reviewed (in bold font): 
GP9-S-0.5 - - - 

- - - - 
- - - - 
- - - - 

 

Notes: 
Sample collected 8/19/14. Request for analysis on 9/3/14. Fourteen-day hold time for 8270D SIM ends 9/2/14. 
Reviewer confirmed with ARI that sample was frozen after NWTPH extraction on 8/29/14 and that PAH results are not 
significantly affected by the seven-day hold time exceedance. All PAH results qualified by reviewer as estimated for 
detected results (J) and non-detect results (UJ). 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time No Extracted seven days past 14-day holding time. See notes.  

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD NA   
Lab Dup RPD NR   

MS/MSD % NR   
MS/MSD RPD NR   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates Yes   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YY70  Reviewer MEB 

Analysis/Method PCB/8082A  Date 9/16/2014 
Batch Number(s) 090914    

Samples reviewed (in bold font): 
GP9-S-0.5 - - - 

- - - - 
- - - - 
- - - - 

 

Notes: 
 
PCBs are relatively stable in soil; seven-day hold time exceedance is minor. No qualification is necessary. 

Definitions:  
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DATA VALIDATION TRACKING 
 
This document tracks Stage 2A validation completion for the analysis indicated below. 

 

 
Validation Area Acceptable 

Yes/No/NA/NR Comments Q 

Sa
m

p
le

 

Temperature Yes   
Holding Time Yes   

Trip Blank Yes   
Field/Eq. Blank NA   
Field Dup RPD NA   

C
a

lib
r. CCB NR   

ICV NR   
CCV NR   

Ba
tc

h 

Method Blank Yes   
LCS/LCSD % Yes   

LCS/LCSD RPD NA   
Lab Dup RPD NR   

MS/MSD % NR   
MS/MSD RPD NR   

G
en

er
a

l Dilution Yes   
Reporting Limit Yes   

MDL NA   
Surrogates NA   

D
io

xin
s Labeled Analog NA   

EMPC NA   
2378-TCDF NA   

 

 

Lab Report YY70  Reviewer MEB 

Analysis/Method Total Metals and Mercury/USEPA 200.8, 7471A  Date 9/16/2014 
Batch Number(s) -    

Samples reviewed (in bold font): 
GP9-S-0.5 - - - 

- - - - 
- - - - 
- - - - 

 

Notes: 
 

Definitions:  
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ATTACHMENT 2 
ARI CONTROL LIMITS 

 

































 

 

 

APPENDIX E 
TERRESTRIAL ECOLOGICAL EVALUATION 

 



TERRESTRIAL ECOLOGICAL EVALUATION 

A site-specific terrestrial ecological evaluation (TEE) for the site located at the Northern State 
Hospital property at 24909 Hub Drive, Sedro-Woolley, Washington (herein referred to as the 
Property), following the procedures outlined in Washington Administrative Code (WAC) 173-340-
7490 and WAC 173-340-7493. The purpose of this TEE is to present sufficient information to 
evaluate the ecological protectiveness of remedial alternatives that will be evaluated for the Property 
(see WAC 173-340-7490(1)(b)). The TEE includes problem formulation and an ecological screening 
evaluation (WAC 173-340-7493(1)(c)). Concentrations of chemicals in soil were evaluated against 
ecological screening levels, as described in Model Toxics Control Act (MTCA) Table 749-3, for the 
following terrestrial receptors: plants, soil biota, and wildlife. This TEE provides an initial, 
preliminary screening of potential terrestrial ecological risks. A revised TEE will be conducted, as 
necessary, following completion of additional environmental investigation and remedy evaluation 
and selection. 

PROBLEM FORMULATION 

One of the early steps in any ecological evaluation is problem formulation (USEPA, 1997). Problem 
formulation involves identifying chemicals of ecological concern (CECs), describing pathways by 
which ecological receptors may contact CECs in soil, and identifying current or potential future 
terrestrial ecological receptors that may contact soil (WAC 173-340-7493(2)). The conceptual site 
model is described in the focused site assessment report Section 5, and other aspects of problem 
formulation are described below.  

Site Setting and Exposure Pathways 
The approximately 217-acre Property includes the main campus of the former Northern State 
Hospital. The Property is currently occupied by the North Cascade Job Corps, the Pioneer Center, 
and the National Guard. Future use of the Property potentially includes expanded residential use of 
the existing infrastructure. Hansen Creek is located to the north and east of the Property and 
supports salmon habitat. To the north, east, and south, the Property abuts the Northern State 
Recreation Area, which includes more than 700 acres of open vegetated space. The Property is 
bordered by Fruitdale Road and residential areas to the west and southwest.  

The investigation conducted on August 19, 2014, focused on primary areas of environmental 
concern on the northeastern portion of the Property, including current and former fuel-handling 
and -storage areas and a former laundry building. The Olmsted Brothers landscape architects laid 
out the original planting plan for the Property, which includes thousands of trees and shrubs and 
approximately 14 acres of lawn. The Northern State Recreation Area, which is in close proximity to 
the Property, includes heavily vegetated forestland and wetlands that have the potential to support a 
wide variety of wildlife.  

The exposure routes assessed for this TEE include plant uptake of chemicals in soil, ingestion of 
chemically-impacted soil by soil biota and terrestrial wildlife, and ingestion of bioaccumulated 
chemicals in plant material or prey by terrestrial wildlife.  
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This TEE provides a preliminary screening; therefore, specific species and habitat types were not 
identified for the Property.  

Exposure Points 
The standard point of compliance for terrestrial ecological screening levels is from the ground 
surface to 15 feet below ground surface. Note that when used in conjunction with institutional 
controls to prevent excavation of deeper soils, a conditional point of compliance may be set to a 
depth of 6 feet, the depth to which the biologically active zone is assumed to extend. For this TEE, 
soil samples collected at the Property from between 0 to 15 feet below ground surface were included 
(WAC 173-340-7490 (4)(b)). 

Chemicals of Ecological Concern 
According to WAC 173-340-7493(2)(a)(i), chemicals detected in soil may be eliminated from 
consideration as CECs if the maximum or the upper 95 percent upper confidence limit soil 
concentration found at the site does not exceed ecological indicator concentrations (EICs) for 
plants, soil biota, and wildlife described in Table 749-3. For this initial, screening-level TEE, the 
maximum soil concentrations were compared to EICs. 

MTCA also allows substitution of natural background concentrations for the EICs provided in 
Table 749-3, thereby eliminating chemicals detected below natural background concentrations as 
CECs.  

Note that WAC 173-340-7493(2)(a)(i) further specifies that EICs are not cleanup levels and that 
concentrations that exceed EICs do not necessarily require remediation. 

ECOLOGICAL SCREENING  

An ecological screening evaluation was performed to identify locations where chemicals in soil were 
detected at concentrations greater than the EICs from MTCA Table 749-3 (see the attached 
screening summary table) and natural background concentrations. These chemicals are potential 
CECs and may be evaluated further during the CEC selection process to be completed following 
additional site characterization and remedy selection. 

The following seven chemicals were detected in soil above the EICs: 

• Arsenic. Concentrations are generally consistent with the Washington statewide natural 
background concentration (7 milligrams per kilogram [mg/kg]). Arsenic exceeded the 
plant EIC of  10 mg/kg in one soil location (GP2) and the wildlife EIC of  7 mg/kg in 
three locations (GP1, GP2, and GP9). However, the arsenic EICs are for arsenic III or V 
and the analytical results are reported for total arsenic. Arsenic III or V concentrations at 
the Property may be less than the detected total arsenic concentrations.  

• Barium. Five out of  six soil samples analyzed exceeded the wildlife EIC of  102 mg/kg. 
The Washington State Department of  Ecology (Ecology) does not provide a natural 
background concentration in their metals natural background document (Ecology, 1994); 
however, barium may occur naturally in the Pacific Northwest at concentrations well 
above the EICs.  
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• Chromium. Five out of  six soil samples analyzed exceeded the plant, soil biota, and 
wildlife EICs of  42 mg/kg, 42 mg/kg, and 67 mg/kg, respectively.  

• Copper. Four out of  six soil samples analyzed marginally exceeded the soil biota EIC of  
50 mg/kg.  

• Selenium. Method reporting limits for selenium exceeded the wildlife EIC in five out of  
six samples analyzed. Selenium was detected in one sample above the wildlife EIC.  

• Zinc. Five out of  six of  the soil samples analyzed exceeded the plant EIC of  86 mg/kg.  

• Diesel-range organics. Diesel- and motor-oil-range hydrocarbon detections were 
summed and reported as total heavy oils for comparison to the diesel-range organics 
EICs. Both soil samples analyzed exceeded the soil biota EIC of  200 mg/kg. However, 
note that the reported diesel-range fraction only marginally exceeds the soil biota EIC, 
and additional site characterization may determine that the diesel and motor oil fractions 
may be reported separately.  

Volatile organic compounds, polycyclic aromatic hydrocarbons, and polychlorinated biphenyls were 
not detected at concentrations above EICs.  

In summary: 

• Metals were detected at concentrations above at least one EIC in all six samples 
analyzed.  

• Total heavy oils exceeded the soil biota EIC in both samples analyzed.  

NEXT STEPS 

Metals detected at the Property were relatively low concentrations, do not exceed human health 
cleanup levels (see Section 6.1), and concentrations were relatively consistent across all sample 
locations (see attached table). The distribution of metals concentrations suggests that metals in soil 
may be a background condition and not associated with any specific releases at the Property. An 
area-wide background metals assessment is recommended to evaluate whether a background 
condition of elevated concentrations of metals exists at the Property.  

WAC 173-340-7493(1)(d) specifies that Ecology may determine that no further site-specific TEE is 
necessary if the cleanup action developed for the protection of human health will eliminate 
ecological exposure pathways of concern to contaminated soil. A determination has not yet been 
made for the future use of the Property; therefore, this exclusion does not currently apply. 

This preliminary TEE will be revised following completion of additional site characterization, 
including evaluation of area wide background metals concentrations, the extent of heavy oils in near 
surface soils, and identification of potential remedial options.  
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Terrestrial Ecological Screening Summary

Northern State Hospital
Port of Skagit

Sedro-Woolley, Washington
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Plants Soil Biota Wildlife

Metals (mg/kg)

Arsenicc 10 60 7 7 7.4 13 4.0 6.2 6.1 -- 9.1 --

Barium 500 NV 102 NV 162 180 388 141 58.4 -- 178 --
Cadmium 4 20 14 1 0.1 0.2 0.1 U 0.2 0.2 -- 0.2 --

Chromiumd 42 42 67 42 106 107 38.4 108 170 -- 62 --

Copper 100 50 217 36 42.7 55.1 52.2 28.4 53.6 -- 59.4 --
Lead 50 500 118 17 13.1 19.9 15.3 28.3 10 -- 43.9 --

Mercurye 0.3 0.1 5.5 0.07 0.07 0.09 0.06 0.08 0.09 -- 0.05 --

Selenium 1 70 0.3 NV 0.7 U 0.7 U 0.7 U 0.7 U 0.7 -- 0.6 U --
Silver 2 NV NV NV 0.3 U 0.3 U 0.3 U 0.4 0.3 U -- 0.2 U --
Zinc 86 200 360 86 107 122 66 143 96 -- 121 --

PCBs (mg/kg)
Aroclor 1016 NV NV NV NA -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1221 NV NV NV NA -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1232 NV NV NV NA -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1242 NV NV NV NA -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1248 NV NV NV NA -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1254 NV NV NV NA -- 0.032 U 0.033 U -- -- -- 0.032 U --
Aroclor 1260 NV NV NV NA -- 0.032 U 0.033 U -- -- -- 0.032 U --
Total PCB Aroclors 40 NV 0.65 NA -- ND ND -- -- -- ND --

VOCs (mg/kg)
1,1,1,2-Tetrachloroethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,1,1-Trichloroethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,1,2,2-Tetrachloroethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,1,2-Trichloroethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,1-Dichloroethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,1-Dichloroethene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,1-Dichloropropene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,2,3-Trichlorobenzene NV 20 NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
1,2,3-Trichloropropane NV NV NV NA -- -- -- 0.0035 U 0.003 U -- -- --
1,2,4-Trichlorobenzene NV 20 NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
1,2,4-Trimethylbenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,2-Dibromo-3-chloropropane NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
1,2-Dibromoethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,2-Dichlorobenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --

Location:
Sample Name:

Collection Date:
Collection Depth (ft bgs):

GP10
GP10-S-0.5
08/19/2014

0 - 1.1

GP1
GP1-S-1.4

08/19/2014
1.1 - 1.7

GP3
GP3-S-7.0

08/19/2014
5.7 - 8.3

GP5
GP5-S-14.5
08/19/2014
13.9 - 15.1

GP4
GP4-S-5.4

08/19/2014
4.6 - 6.4

GP9
GP9-S-0.5

08/19/2014
0 - 1.0

GP7
GP7-S-0.8

08/19/2014
0 - 1.6

GP2
GP2-S-3.0

08/19/2014
1.3 - 4.8

Ecological Indicator Concentrationa Natural 
Background 

Metalsb
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Terrestrial Ecological Screening Summary

Northern State Hospital
Port of Skagit

Sedro-Woolley, Washington
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Plants Soil Biota Wildlife

Location:
Sample Name:

Collection Date:
Collection Depth (ft bgs):

GP10
GP10-S-0.5
08/19/2014

0 - 1.1

GP1
GP1-S-1.4

08/19/2014
1.1 - 1.7

GP3
GP3-S-7.0

08/19/2014
5.7 - 8.3

GP5
GP5-S-14.5
08/19/2014
13.9 - 15.1

GP4
GP4-S-5.4

08/19/2014
4.6 - 6.4

GP9
GP9-S-0.5

08/19/2014
0 - 1.0

GP7
GP7-S-0.8

08/19/2014
0 - 1.6

GP2
GP2-S-3.0

08/19/2014
1.3 - 4.8

Ecological Indicator Concentrationa Natural 
Background 

Metalsb

1,2-Dichloroethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,2-Dichloropropane NV 700 NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,3,5-Trimethylbenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,3-Dichlorobenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,3-Dichloropropane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
1,4-Dichlorobenzene NV 20 NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
2,2-Dichloropropane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
2-Butanone NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
2-Chloroethylvinyl ether NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
2-Chlorotoluene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
2-Hexanone NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
4-Chlorotoluene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
4-Isopropyltoluene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
4-Methyl-2-pentanone NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
Acetone NV NV NV NA -- -- -- 0.16 0.055 -- -- --
Acrolein NV NV NV NA -- -- -- 0.087 U 0.074 U -- -- --
Acrylonitrile NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
Benzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U
Bromobenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Bromodichloromethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Bromoethane NV NV NV NA -- -- -- 0.0035 U 0.003 U -- -- --
Bromoform NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Bromomethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Carbon disulfide NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Carbon tetrachloride NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Chlorobenzene NV 40 NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Chlorobromomethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Chloroethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Chloroform NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Chloromethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
cis-1,2-Dichloroethene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
cis-1,3-Dichloropropene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Dibromochloromethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Dibromomethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Ethylbenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U
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Terrestrial Ecological Screening Summary
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Plants Soil Biota Wildlife

Location:
Sample Name:

Collection Date:
Collection Depth (ft bgs):

GP10
GP10-S-0.5
08/19/2014

0 - 1.1

GP1
GP1-S-1.4

08/19/2014
1.1 - 1.7

GP3
GP3-S-7.0

08/19/2014
5.7 - 8.3

GP5
GP5-S-14.5
08/19/2014
13.9 - 15.1

GP4
GP4-S-5.4

08/19/2014
4.6 - 6.4

GP9
GP9-S-0.5

08/19/2014
0 - 1.0

GP7
GP7-S-0.8

08/19/2014
0 - 1.6

GP2
GP2-S-3.0

08/19/2014
1.3 - 4.8

Ecological Indicator Concentrationa Natural 
Background 

Metalsb

Freon 113 NV NV NV NA -- -- -- 0.0035 U 0.003 U -- -- --
Hexachlorobutadiene NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
Isopropylbenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
m,p-Xylene NV NV NV NA -- -- -- 0.0017 U 0.0015 U 0.027 U 0.032 U 0.042 U
Methyl iodide NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Methylene chloride NV NV NV NA -- -- -- 0.0099 U 0.0071 U -- -- --
Naphthalene NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
n-Butylbenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
n-Propylbenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
o-Xylene NV NV NV NA -- -- -- 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U
sec-Butylbenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Styrene 300 NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
tert-Butylbenzene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Tetrachloroethene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Toluene 200 NV NV NA -- -- -- 0.0017 U 0.0015 U 0.014 U 0.016 U 0.021 U
trans-1,2-dichloroethene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
trans-1,3-Dichloropropene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
trans-1,4-Dichloro-2-butene NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
Trichloroethene NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Trichlorofluoromethane NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Vinyl Acetate NV NV NV NA -- -- -- 0.0087 U 0.0074 U -- -- --
Vinyl Chloride NV NV NV NA -- -- -- 0.0017 U 0.0015 U -- -- --
Xylenes, Total NV NV NV NA -- -- -- ND ND ND ND ND

PAHs (mg/kg)
1-Methylnaphthalene NV NV NV NA -- 0.013 0.56 0.0076 0.0046 U -- 0.06 UJ --
2-Methylnaphthalene NV NV NV NA -- 0.018 0.6 0.0091 0.0046 U -- 0.06 UJ --
Acenaphthene 20 NV NV NA -- 0.0049 U 0.086 0.0048 U 0.0046 U -- 0.06 UJ --
Acenaphthylene NV NV NV NA -- 0.0065 0.052 0.0048 U 0.0046 U -- 0.12 J --
Anthracene NV NV NV NA -- 0.014 0.052 0.0058 0.0046 U -- 0.11 J --
Benzo(a)anthracene NV NV NV NA -- 0.041 0.051 0.0099 0.0046 U -- 0.26 J --
Benzo(a)pyrene NV NV 12 NA -- 0.046 0.03 0.011 0.0046 U -- 0.39 J --
Benzo(ghi)perylene NV NV NV NA -- 0.051 0.019 0.0091 0.0046 U -- 0.25 J --
Chrysene NV NV NV NA -- 0.07 0.057 0.014 0.0046 U -- 0.35 J --
Dibenzo(a,h)anthracene NV NV NV NA -- 0.007 0.0074 0.0048 U 0.0046 U -- 0.069 J --
Dibenzofuran NV NV NV NA -- 0.011 0.11 0.0088 0.0046 U -- 0.06 UJ --



Table 
Terrestrial Ecological Screening Summary

Northern State Hospital
Port of Skagit

Sedro-Woolley, Washington

R:\0624.04 Port of Skagit\Report\02_2015.01.19 Focused Site Assessment\Appendix E - TEE\TEE_Table_NSH_2014.xlsx Page 4 of 5

Plants Soil Biota Wildlife

Location:
Sample Name:

Collection Date:
Collection Depth (ft bgs):

GP10
GP10-S-0.5
08/19/2014

0 - 1.1

GP1
GP1-S-1.4

08/19/2014
1.1 - 1.7

GP3
GP3-S-7.0

08/19/2014
5.7 - 8.3

GP5
GP5-S-14.5
08/19/2014
13.9 - 15.1

GP4
GP4-S-5.4

08/19/2014
4.6 - 6.4

GP9
GP9-S-0.5

08/19/2014
0 - 1.0

GP7
GP7-S-0.8

08/19/2014
0 - 1.6

GP2
GP2-S-3.0

08/19/2014
1.3 - 4.8

Ecological Indicator Concentrationa Natural 
Background 

Metalsb

Fluoranthene NV NV NV NA -- 0.097 0.068 0.028 0.0046 U -- 0.26 J --
Fluorene NV 30 NV NA -- 0.0089 0.023 0.0048 U 0.0046 U -- 0.06 UJ --
Indeno(1,2,3-cd)pyrene NV NV NV NA -- 0.028 0.012 0.0064 0.0046 U -- 0.2 J --
Naphthalene NV NV NV NA -- 0.06 0.38 0.019 0.0046 U -- 0.06 UJ --
Phenanthrene NV NV NV NA -- 0.079 0.21 0.021 0.0046 U -- 0.12 J --
Pyrene NV NV NV NA -- 0.089 0.071 0.024 0.0046 U -- 0.29 J --
Total Benzofluoranthenes NV NV NV NA -- 0.087 0.062 0.017 0.0046 U -- 0.68 J --
Total Naphthalenes NV NV NV NA -- 0.091 1.54 0.0357 0.0046 U -- 0.06 UJ --
cPAH TEQ NV NV NV NA -- 0.063 0.044 0.015 ND -- 0.51 J --

TPH Identification (Presence/Absence)
Gasoline NV NV NV NA ND ND ND ND ND -- ND ND
Diesel NV NV NV NA ND ND ND ND ND -- DETECT DETECT
Motor-Oil Range NV NV NV NA ND ND ND ND ND -- DETECT DETECT

TPH (mg/kg)
Gasoline NV 100 5000 NA -- -- -- -- -- 5.4 U -- --
Diesel NV 200 6000 NA -- -- -- -- -- -- 220 220
Motor-Oil Range NV NV NV NA -- -- -- -- -- -- 2700 2300
Total Heavy Oils (Diesel + Motor Oil) NV 200 6000 NA -- -- -- -- -- -- 2920 2520
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NOTES:
Detected concentrations in bold.
Ecological indicator concentration exceedances are highlighted as follows:

Plants
Soil Biota
Wildlife
MRL exceeds one or more of the ecological indicator concentrations
Value exceeds more than one ecological indicator concentration

-- = not analyzed.
cPAH TEQ = carcinogenic PAH toxic equivalency quotient.
ft bgs = feet below ground surface.
J  = result is an estimated value.
mg/kg = milligrams per kilogram.
MRL = method reporting limit.
NA = not applicable.
ND = not detected.
NV = no value.
PCB = polychlorinated biphenyl.
PAH = polycyclic aromatic hydrocarbon.
Total PCB Aroclors = sum of all PCB Aroclors.
Total Naphthalenes = sum of 1-methylnaphthalene, 2-methylnaphthalene, and naphthalene.
TPH = total petroleum hydrocarbon.
U = Analyte not detected at or above specified MRL.
VOC = volatile organic compound.
aEcological indicator concentrations were obtained from Model Toxics Control Act Table 749-3.
bNatural background metals concentrations in soil are the Washington State, statewide 90th percentile concentrations obtained from Ecology, 1994. 
cPlants and soil biota screening levels are for arsenic V and the wildlife screening level is for arsenic III. Reported results are for total arsenic.
dTrivalent chromium (chromium III) screening level.
eInorganic mercury screening level.
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