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EXECUTIVE SUMMARY 

The Jensen Shipyard property has been a marina for nearly a century and has had multiple 

environmental studies completed on it in the last few years.  The Port of Friday Harbor has 

recently purchased the property and is planning to complete renovations to develop the 

property while simultaneously addressing environmental concerns. 

This report provides a conceptual site model (CSM) for the upland portion of the site based 

upon existing data, as well as provides a summary of data gaps in the current available 

information.  The report focuses on the uplands portion of the property and does not 

include known contamination associated with marine sediments.  The information in this 

report is based on three Whatcom Environmental Services reports including a 2017 Phase I 

Environmental Site Assessment (ESA), a 2018 Initial Investigation Report, and a 2018 Draft 

Remedial Investigation (RI) Report. 

The CSM includes primary contaminant sources associated with boat repair and 

maintenance, including paint stripping and application, former aboveground and 

underground storage tanks (USTs), stormwater collection and transport, and creosote-

treated wood.  Analytical data gaps associated with the horizontal and/or vertical extent of 

contamination were identified, as well as historical data gaps associated with site use, 

development, and recordkeeping. 

 



Former Jensen Shipyard 
  Conceptual Site Model and Data Gaps Report 

 

101579-001 September 2019 

iii 

C
O

N
T

E
N

T
S

 
CONTENTS 

1 Introduction ................................................................................................................................ 1 

1.1 Site History Summary ..................................................................................................... 1 

1.2 Previous Reports .............................................................................................................. 1 

1.3 Physical Features of the Site ........................................................................................... 2 

1.4 Study Area Boundaries ................................................................................................... 2 

1.5 Report Organization ........................................................................................................ 2 

2 Physical Processes Conceptual Site Model (CSM) ................................................................ 2 

2.1 Primary Source Areas ...................................................................................................... 3 

 Former Orcas Power and Light Company (OPALCO) Pad 

Western Property Edge Surface Contamination (Carcinogenic 

Polycyclic Aromatic Hydrocarbons [cPAHs] and Metals) ............................ 3 

 Boat Lift Work Area (BLWA) Contamination (Carcinogenic 

Polycyclic Aromatic Hydrocarbons [cPAHs], Metals, and 

Diesel-range Petroleum Hydrocarbons [TPH-D]) .......................................... 3 

 Ship Rail Work Area (SRWA) (Metals, Carcinogenic Polycyclic 

Aromatic Hydrocarbons [cPAHs] and Diesel-range Petroleum 

Hydrocarbons [TPH-D]) ..................................................................................... 3 

 Former Aboveground Storage Tank (AST) Area (Diesel-range 

Petroleum Hydrocarbons [TPH-D]) ................................................................. 4 

 Stormwater Pond ................................................................................................. 4 

 Former Underground Storage Tank (UST) Area ............................................ 4 

 Former Debris Dumping Area........................................................................... 4 

2.2 Release and Transport Mechanisms .............................................................................. 5 

2.3 Secondary Sources and Transport Mechanisms .......................................................... 6 

3 Exposure Mediums, Exposure Pathways, and Potential Receptors ................................... 6 

4 Data Gaps Analysis .................................................................................................................... 7 

4.1 Whatcom Environmental Services Initial Investigation ............................................. 7 

4.2 Remedial Investigation (RI) ............................................................................................ 7 

4.3 Soil Data Summary .......................................................................................................... 8 

4.4 Groundwater Data Summary ......................................................................................... 8 

4.5 Data Gaps .......................................................................................................................... 8 

 Soil Data Gaps ...................................................................................................... 8 



Former Jensen Shipyard 
  Conceptual Site Model and Data Gaps Report 

 

101579-001 September 2019 

iv 

C
O

N
T

E
N

T
S

 
 Groundwater Data Gaps .................................................................................. 10 

 Additional Exploration Recommendations ................................................... 10 

5 References ................................................................................................................................. 11 

Figures 

Figure 1:  Vicinity Map 

Figure 2:  Site Map 

Figure 3:  Uplands Primary Source Areas 

Figure 4:  Preliminary Uplands Conceptual Site Model 

Figure 5:  Data Gaps 

Appendices 

Appendix A: Analyatical Data Tables and Figures from Previous Whatcom Environmental 

Services Reports 

Important Information 

 

 



Former Jensen Shipyard 
  Conceptual Site Model and Data Gaps Report 

 

101579-001 September 2019 

v 

A
C

R
O

N
Y

M
S

 
ACRONYMS 

AST aboveground storage tank 

bgs below ground surface 

BLWA Boat Lift Work Area 

cPAHs carcinogenic polycyclic aromatic hydrocarbons 

CSM conceptual site model 

ESA Environmental Site Assessment 

Leon Leon Environmental LLC 

MTCA Model Toxics Control Act 

OPALCO Orcas Power and Light Company 

PAH polycyclic aromatic hydrocarbon 

RI Remedial Investigation 

SRWA Ship Rail Work Area 

the Site 1293 Turn Point Road, Friday Harbor, Washington. 

TPH-D diesel-range petroleum hydrocarbons 

TPH-O oil-range petroleum hydrocarbons 

UST underground storage tank 

 

 

 



Former Jensen Shipyard 
  Conceptual Site Model and Data Gaps Report 

101579-001 September 2019 

1 

1 INTRODUCTION 

This CSM and Data Gaps Report has been completed for the uplands portion of the former 

Jensen Shipyard Property located at 1293 Turn Point Road, Friday Harbor, Washington (the 

Site).  A Vicinity Map is provided as Figure 1, and a Site Map is provided as Figure 2.  The 

subject property was recently acquired by the Port of Friday Harbor.  The Port of Friday 

Harbor has obtained an Integrated Planning Grant to facilitate this study, among other 

remedial actions and investigations. 

The purpose of this CSM and Data Gaps Report is to present an overview of the known 

contamination on the site and its primary sources, release mechanisms, transport 

mechanisms, and potential receptors.  Data gaps are analyzed to determine which areas may 

benefit from future additional investigation, and where data is missing to an extent that it 

impacts the understanding of the Site.  The CSM will be refined as more data from future 

investigations and studies becomes available.  

1.1 Site History Summary 

The Site is located at 1293 Turn Point Road in Friday Harbor and anecdotal evidence 

suggests it has been operating as a Shipyard since as early as 1910 (Whatcom Environmental 

Services, 2017).  Originally wooden boats were built on the subject property, but then 

operations transitioned to boat maintenance and repair as wooden boats were replaced with 

non-wood vessels.  The subject property remains a shipyard and has expanded and 

developed over the past century.  Adjacent properties have had similar histories, serving as 

marinas or commercial/industrial businesses along the shoreline.  

1.2 Previous Reports 

Whatcom Environmental Services has completed three reports on the uplands of the subject 

property: 

▪ Phase I Environmental Site Assessment, Jensen's Shipyard, November (2017) 

▪ Initial Investigation Report, Jensen's Shipyard, April (2018a) 

▪ Draft Remedial Investigation Report, Jensen's Shipyard and Marina, October (2018b) 

Information provided in investigation reports is used as the basis for the evaluation of data 

gaps and developing the CSM in this report.  The Initial Investigation Report explored 

recognized environmental conditions found in the Phase I ESA by taking primarily surface 
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samples, and the draft RI Report further explored the conclusions of the initial investigation.  

Analytical data tables and figures from these reports are provided in Appendix A. 

1.3 Physical Features of the Site 

The subject property is approximately 4.8 acres and is comprised of parcel 351341005000.  

The Site is zoned as Rural Industrial.  There are currently seven structures on the subject 

property including a storage building, machine shop, office/retail building, derelict boat 

building structure, oil storage building, a wash water treatment building, abandoned 

dumpsite, and an abandoned cabin.  Surfaces of the Site are largely unpaved, with gravel as 

the primary ground surface in the boat work areas, and grass and foliage covering 

approximately 2 acres of undeveloped land.  Marina features on the subject property 

include a pier, bulkhead, boat pullout area with a travel lift, and railways into the water.  

Generally, the previous owner of the Site deferred many repairs, and many manmade 

features are in poor condition.  Other features include a lined stormwater detention pond, 

paved laydown area, and parking.  Select features are presented in Figure 3. 

1.4 Study Area Boundaries  

The study area is confined to the uplands portion of the shipyard, parcel 351341005000.  This 

report does not consider sediment sampling or the shoreline area of the adjacent parcels in 

developing the CSM.  The in-water portion of the shipyard has been evaluated in a draft 

CSM and data gaps report by Leon Environmental LLC (Leon, 2019).  

1.5 Report Organization  

This report initially describes the physical, chemical, and biological processes that control 

the release, transport, migration, and actual or potential impacts of contamination on site.  A 

CSM based on available previous reports is presented.  The CSM outlines primary areas of 

concern, primary sources, transport mechanisms, secondary sources, secondary transport 

mechanisms, and potential impacts.  The report then details exposure mediums and 

pathways.  In addition, the report uses the CSM to identify potential data gaps in the 

previous investigations and offers recommendations on future investigation.   

2 PHYSICAL PROCESSES CONCEPTUAL SITE MODEL 

(CSM) 

The physical processes CSM categorizes areas on the Site as primary source areas.  These 

areas contain one or more sources which can reasonably be assumed to be responsible for 

known contamination in the area.  Release and transport mechanisms are then detailed.  
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This information can be used to interpret the nature and possible extent of contamination 

where possible, and exposes data gaps when the extent cannot reasonably be determined. 

2.1 Primary Source Areas 

The uplands of the Site are divided into multiple primary source areas (Figure 3).  Though 

each source is connected to shipyard work, differences in areas may include depth of 

contamination and primary source.  An evaluation of the data gaps within these primary 

source areas is provided in Section 4.5. 

 Former Orcas Power and Light Company (OPALCO) Pad Western Property 

Edge Surface Contamination (Carcinogenic Polycyclic Aromatic 

Hydrocarbons [cPAHs] and Metals) 

The former OPALCO storage area is in the western portion of the site and extends north to 

the shoreline.  Contamination in this area includes surface contamination of cPAHs, 

cadmium, copper, lead, and zinc.  The contamination is likely due to shipyard operations in 

the area, including stripping paint.  Additionally, OPALCO may have stored creosote-

treated wood.  The OPALCO building burned down and only the building foundation 

remains, contributing to the cPAH contamination in the area. 

 Boat Lift Work Area (BLWA) Contamination (Carcinogenic Polycyclic 

Aromatic Hydrocarbons [cPAHs], Metals, and Diesel-range Petroleum 

Hydrocarbons [TPH-D]) 

The BLWA is near the shoreline.  cPAHs and zinc contamination exists in the surface soil.  

Copper, lead, and TPH-D are present a few feet deep, and are not vertically limited.  Metals 

contamination is likely from stripping and applying paint in the work area.  cPAH 

contamination is likely from the presence of treated wood in the area or draining bilges, 

which frequently contain engine oil or lubricants.  TPH-D contamination may be from 

dumping of fuel, draining of bilges, or leaks while working on boats in the work area.  Fill 

was likely brought in at some point to elevate this area, which may have been contaminated 

from its former area of use.  The limits of contamination in the BLWA are not defined to the 

south. 

 Ship Rail Work Area (SRWA) (Metals, Carcinogenic Polycyclic Aromatic 

Hydrocarbons [cPAHs] and Diesel-range Petroleum Hydrocarbons [TPH-D]) 

The SRWA is to the west of the boat building, a structure where boats were historically built 

and repaired.  A rail line exists to the east of the pier.  Surface contamination includes 

copper and zinc, likely from the paint stripping operations, or loose paint flaking off boats 

during their transport.  Deeper contamination includes cPAHs, arsenic, lead, mercury, and 



Former Jensen Shipyard 
  Conceptual Site Model and Data Gaps Report 

101579-001 September 2019 

4 

TPH-D.  This contamination can be attributed to the boat building or maintenance activities 

in the nearby structure, paint chips, and leaks from boats being transported or stored on the 

rail line ramp.  Fill was likely brought in at some point to develop the shoreline of this area, 

which may have been contaminated from its former area of use.  The arsenic contamination 

may be an artifact of redox conditions created by TPH-D contamination.  After boats were 

removed from the water on the rail line, the bilges may have been drained on site.  The bilge 

water likely contained oil and lubricants, which contributed to the spread of cPAH and 

TPH-D contamination. 

 Former Aboveground Storage Tank (AST) Area (Diesel-range Petroleum 

Hydrocarbons [TPH-D]) 

The former AST area has TPH-D and oil-range petroleum hydrocarbons (TPH-O) 

contamination in soil and groundwater.  This is likely due to leaks and/or spills from the 

AST, or during filling operations due to poor maintenance.  The leaks and/or spills likely 

contacted soil and continued deeper, migrating to groundwater.  Petroleum is present in 

groundwater at MW-1.  Surface soil contamination of cadmium, copper, and lead is also 

present at MW-1.  The shop building has a drain with an unknown outfall, which may be 

contributing to the local contamination. 

 Stormwater Pond 

The existing stormwater pond collects and detains stormwater from the site.  The pond 

contains elevated concentrations of metals.  The pond is lined and relies primarily on 

evaporation or manual removal of stormwater.  There is a 6-inch overflow outfall pipe, 

which releases on the shoreline.  If the pond has overflowed or leaked, it could lead to 

localized releases of the metals or petroleum if present; however, no documentation of the 

stormwater pond overflowing via the outfall has been found.  No sampling of soil or 

groundwater was performed near the pond. 

 Former Underground Storage Tank (UST) Area 

A former UST existed east of the boat building structure.  Two test pits were dug in the 

footprint of the former AST and revealed no indication of petroleum contamination.  If the 

UST ever leaked, the contamination was apparently removed during the removal of the 

UST.  MW-5 was sampled for groundwater near the former UST and did not have 

detections of petroleum contamination.   

 Former Debris Dumping Area 

An area formerly used for dumping of miscellaneous boat parts and broken batteries were 

observed during the Phase I ESA.  This area is near the shoreline to the east.  Follow-up 
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surface sampling and test pit sampling revealed elevated levels of petroleum and lead in 

one sample in the former dump area.  Groundwater has not been sampled in this area, and 

soil deeper than 2.5 feet below ground surface (bgs) has not been investigated.   

2.2 Release and Transport Mechanisms  

The potential sources of contamination and transport mechanisms within the source areas 

include: 

▪ Paint stripping and application: Paint stripping and application is a source of heavy 

metal contamination including lead, copper, nickel, and cadmium.  Marine paint has 

historically contained metals to provide antifouling, anticorrosive, biocide, and 

longevity properties to paint.  Paint chips can fall to the ground and be mobilized by 

stormwater, wind, and vehicles moving on the site.  Additionally, metals can leach from 

paint into groundwater and stormwater. 

▪ Creosote-treated wood: Treated wood has been used on the subject property as railroad 

ties, pier columns, and has been likely stored on the site.  Creosote is known to contain 

polycyclic aromatic hydrocarbons (PAHs) and diesel/oil-range hydrocarbons.  

Deteriorating or leaching creosote wood from the pier, railroad ties, or wood storage 

could deteriorate and be transported by wind and stormwater.  

▪ Boat building and maintenance: Boat maintenance may include working with petroleum 

products including diesel and oil.  Paints containing metals and lubricants containing 

cPAHs were also likely used.  Over the course of the shipyard's history, it is likely that 

some amount of petroleum, paint, lubricants, or other maintenance-related fluids were 

spilled or drained in the area where work was being conducted, likely near the lift 

where the boats are removed from the water, maintenance and boat construction 

buildings, and the machine shop.  A large source of these releases may be from purging 

bilge water as boats were hauled out of the water, which could contain engine oil, 

lubricants, fuel, coolant, and other hazardous substances.  The testing and maintenance 

of older two-stroke engines could contribute to the spread of petroleum and PAHs 

through the coolant water mobilizing contaminants across the site.  

▪ The machine shop contains a drain which has an unknown outlet location.  The machine 

shop drain has been sampled to contain TPH-D, TPH-O, volatile organic compounds, 

semi-volatile organic compounds, and metals.  The leaks, spills, and drains can cause 

soil, surface water, or groundwater contamination.   

▪ Former AST: Evidence of an AST was observed south of the machine shop during the 

Phase I ESA.  Elevated concentrations of TPH-D and TPH-O were found near the AST.  

This is likely due to leaks or spills associated with the operation of the AST, possibly 

during fueling, or leaks due to poor maintenance.  Leaks have contaminated the soil in 

the area of the former AST and have created detectable concentrations of petroleum in 

groundwater downgradient of the AST. 



Former Jensen Shipyard 
  Conceptual Site Model and Data Gaps Report 

101579-001 September 2019 

6 

▪ Dumping: Evidence of dumping miscellaneous boat parts and batteries was observed on 

the site during the Phase I ESA.  Leaks from broken batteries could be a source of lead 

and copper, as well as other metals.  Lubricants on engine parts could be a source of 

petroleum.  Leaks from old radiators could contain coolant which may be a source of 

lead and copper or other metals.  These parts could drip onto the soil, contaminating soil 

and groundwater over time.  Rain would mobilize leaking fluids via infiltration to 

groundwater and overland to surface water. 

2.3 Secondary Sources and Transport Mechanisms 

The primary sources and mechanisms above may generate secondary sources including 

contaminated stormwater and associated sediment, groundwater, soil, and fugitive dust.  

These secondary sources may be transported via secondary transport mechanisms 

including: 

▪ Contaminants may be mobilized from soil through infiltration and leaching to 

groundwater or overland transportation to stormwater, surface water or sediment. 

▪ Fugitive dust and paint chips may be mobilized by wind to surface water and sediment. 

▪ Petroleum may enter the vapor phase beneath the shop building and cause elevated 

concentrations of petroleum vapor in indoor air. 

Figure 4 presents the CSM outlining the primary sources, transport mechanisms, exposure 

mediums, and exposure pathways. 

3 EXPOSURE MEDIUMS, EXPOSURE PATHWAYS, AND 

POTENTIAL RECEPTORS 

The potential exposure mediums at the subject property include contained stormwater, 

vapor, groundwater, contained sediment, and soil.  These mediums may become 

contaminated via transport from the primary and secondary sources.  Potential receptors 

may be exposed via direct contact, inhalation, or ingestion.  These exposure mediums and 

pathways should be further evaluated as future development, land use, and construction 

advances. 

Current and future human receptors may be exposed to hazardous substances by direct 

contact or ingestion of soil, groundwater, contained stormwater and associated sediment, or 

by inhalation of vapor or dust.  These pathways are considered complete but minor as they 

are primarily incidental to construction and normal boatyard work where measures are 

taken to reduce exposure, such as the use of personal protective equipment while 

accomplishing work.  Workers may be exposed via direct contact during future site 



Former Jensen Shipyard 
  Conceptual Site Model and Data Gaps Report 

101579-001 September 2019 

7 

renovations requiring the excavation and handling of contaminated soil, contained 

stormwater and associated sediment, and/or groundwater.  Workers should be made aware 

of the contaminated material and trained properly in handling the material, as well as wear 

the appropriate personal protective equipment to mitigate exposure hazards. Groundwater 

and surface water at the subject property is not a potential source of drinking water. 

Vapor intrusion may be a direct pathway in the shop building from the petroleum 

contamination in the former AST area directly outside of the shop building.  Petroleum may 

be contaminating the local atmosphere inside of the shop building due to vapor intrusion, 

though an analysis has not been completed.  

Ecological receptors in the uplands may be exposed to hazardous substances via direct 

contact or ingestion of the surface water, soil, or sediment.  The primary ecological receptor 

would be water fowl landing in the stormwater pond, benthic organisms in the sediment of 

the stormwater pond, and burrowing mammals in the undeveloped portions of the Site.  

These ecological receptors have complete pathways but are expected to be minor exposures 

given the poor quality of habitat in the develop portions of the Site. 

The sediment exposure pathways for the overwater portion of the Site are covered in detail 

in the 2019 Leon report (Leon, 2019).   

4 DATA GAPS ANALYSIS  

4.1 Whatcom Environmental Services Initial Investigation 

The 2018 initial investigation report was conducted to explore the recognized environmental 

conditions discovered during the Phase I ESA.  The report details using a hand auger to take 

near-surface samples and a small excavator to dig test pits in the footprint of the former 

UST.  Groundwater was not encountered nor sampled during the investigation, and the 

report found near-surface contamination of metals, petroleum, and cPAHs (Whatcom 

Environmental Services, 2017). 

4.2 Remedial Investigation (RI) 

The most recent report on the subject property is a 2018 Draft RI Report by Whatcom 

Environmental Services, which includes applicable historical data from previous reports as 

well as new data found during the investigation.  This report is the most recent 

environmental evaluation of the upland portion of the subject property and is used as the 

basis of this data gaps analysis and CSM. 
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4.3 Soil Data Summary 

Seventy-one (71) soil samples have been obtained from the surface and shallow subsurface 

of site by Whatcom Environmental Services.  Contaminants are largely present in the 

surface soils, with contamination extending to a few feet bgs in some locations.  The primary 

contaminants of concern include metals (arsenic, cadmium, copper, lead, mercury, and 

zinc); petroleum hydrocarbons; cPAHS; chlorinated dibenzo-p-dioxins; and chlorinated 

dibenzofurans (dioxins/furans).  Areas of contamination detailed by contaminant of concern 

can be found in Figures 2 through 10 of the 2018 Draft RI Report (Whatcom Environmental 

Services, 2018b), presented in Appendix A. 

4.4 Groundwater Data Summary 

Groundwater was sampled from six groundwater monitoring wells in 2018.  Depths to 

water range from 28.6 feet near the southern edge of the site, with the other monitoring 

wells between 11 and 4.5 feet bgs.  The only Model Toxics Control Act (MTCA) Method A 

exceedance was found in MW-1, with dissolved arsenic above the criteria.  The wells were 

placed primarily in the southern half of the site, with no wells near the BLWA.  The 

approximate placement of the wells can be seen in Figure 3, and the Whatcom 

Environmental Services groundwater data is presented in Appendix A. 

4.5 Data Gaps 

The previous sampling reports were reviewed and data gaps were discovered in the soil 

and groundwater sampling.  Data gaps were also noted in site history and recordkeeping. 

 Soil Data Gaps 

Areas which contain data gaps and are candidates for additional exploration are outlined in 

Figure 5 and grouped by potential source area below. 

▪ SRWA: Samples SRWA-1, SRWA-2, and SRWA-3 were taken from the area northwest of 

the boat building structure and included MTCA Method A exceedances of arsenic, 

TPH-D, lead, mercury, and cPAHs.  Additional exploration was conducted near 

SRWA-2 with sample locations SRWA-4 and SRWA-5, which did not find contamination 

above MTCA A at a depth of 3.5 feet bgs.  SRWA-6 contains mercury above MTCA 

Method A with no limits defined.  SRWA-7 contains a cPAH exceedance at 3 feet bgs 

with no limits defined.  The vertical extent of contamination in SRWA-1, SRWA-3, 

SRWA-7, and lateral extent of mercury near SRWA-6 is a data gap. 

▪ Old boat building structure: During the Phase I ESA, the old boat building structure was 

determined to be unsafe for entry.  The ground conditions beneath the structure and the 

contents of the old boat building structure remains a data gap.  Additionally, lead-based 
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paints and polychlorinated biphenyl-containing caulking may be present on the exterior 

of the building, which could lead to leaching and contamination on the site.  

▪ Former AST: The vertical extents of TPH-D and TPH-O contamination is not limited by 

sample AST-1, 2 feet.  The sample contains TPH-D and TPH-O above MTCA Method A 

at a depth of 2 feet bgs, and no deeper sample has been obtained.  The lateral bounds to 

the east, west, and south have also not been distinguished.  The extent of this petroleum 

contamination near the former AST is a data gap. 

▪ Former OPALCO Storage Area: Sample OPALCO PAD 1, taken at 4 inches bgs, has 

MTCA Method A exceedances of lead and cadmium.  The vertical extent of this metal 

contamination has not been limited in this location.  Nearby sampling location MW-4 

has a sample taken from 11 feet, which has low concentrations of lead and non-detect 

concentrations of cadmium.  Nearby sampling location OPALCO-3 has a lead 

exceedance in the surface soil and a low concentration of lead at 4 feet bgs.  The lead and 

cadmium MTCA A exceedances at OPALCO PAD 1 may be limited to the first few feet 

of soil, as indicated by nearby explorations, but remains as a data gap. 

▪ BLWA: Samples taken from BLWA-1 and BLWA-2 do not have vertical bounds on 

copper and lead MTCA A exceedances.  BLWA-6, a location between BLWA-1 and 

BLWA-2, has lead contamination above MTCA Method A between 5 and 10 feet bgs.  

Lead at this depth suggests fill in this area.  BLWA-6 also has elevated concentrations of 

TPH-D and TPH-O at 5 feet bgs.  BLWA-4, closer to the shoreline, has a lead exceedance 

at 5 feet bgs which is not vertically limited.  The vertical and lateral extent of 

contamination of lead and copper in the BLWA and the potential use of contaminated 

fill is a data gap. 

▪ Site Wide: Chlorinated dioxins/furans exceeded MTCA Method A criteria in each 

sample taken (MW-4, 2 to 6 inches and MW-3, 2 to 6 inches).  Only two samples were 

analyzed for these contaminants, and the extent of this contamination is unknown.  The 

chlorinated dioxins/furans were likely generated from the same sources which created 

cPAH contamination.  The cPAH testing should be used as an indicator contaminant for 

potential chlorinated dioxins/furans.  The extent of the chlorinated dioxins/furans is data 

gap, though it likely reflects the cPAH contamination. 

▪ Sitewide: PCBs have not been thoroughly analyzed throughout the Site.  PCBs have been 

evaluated near the OPALCO Storage Area, near MW-4, and in boring SWRA-3.  The lack 

of comprehensive PCB analysis is a data gap. 

▪ Sitewide: Soil beneath the structures present on the site have not been evaluated due to 

access issues.  Uninvestigated soil beneath the structures is a data gap. 

▪ Soil Gas: Soil gas sampling has not been completed at the site, nor has a vapor intrusion 

study been completed.  The lack of soil gas sampling and a vapor intrusion study is a 

data gap. 

▪ Wooded area to the south: Soil and groundwater conditions have not been evaluated in 

the south end of the property.  It is possible this area was used for indiscriminate 
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dumping.  A walk-through observation of the area should be completed and follow-up 

sampling if evidence of indiscriminate dumping is noted. 

▪ Former dump area: The former dump area was explored with composite sampling and 

test pits.  Sample FDA-3 was collected as a composite sample from the base of the bluff 

to a depth of 2.5 feet bgs.  This sample contained elevated concentrations of TPH-O and 

lead.  The concentrations are below MTCA Method A, but is indicative that the dump 

area does contain contamination that has not been fully characterized.  The extent and 

use of the former dump area, the former use of the abandoned cabin, and the extent of 

contamination in soil and groundwater is a data gap. 

▪ History: The general site and utility history is a data gap.  It is unknown when the 

stormwater pond was installed and what stormwater treatment or utilities, if any, were 

in use before the current system.  Aerial photographs from 2011 show the site without 

the stormwater pond visible, so it can be assumed the pond was installed after 2011.  

The location of one outfall is known to be in the middle of the Site, but it is possible 

other outfalls may have existed.   

 Groundwater Data Gaps 

Areas which contain data gaps and are candidates for additional exploration are outlined in 

Figure 5 and described below.   

▪ Shoreline: Monitoring wells were not installed in areas downgradient of known 

contamination in the BLWA, the SRWA, or the OPALCO area.  The groundwater 

conditions closer to the shoreline where there is risk for groundwater to infiltrate into 

the surface water is a data gap. 

▪ Former AST: One groundwater sample was collected from MW-1, which is 

approximately 60 feet downgradient of the former AST and contained detectable 

concentrations of TPH-D and dissolved arsenic above MTCA Method A.  Groundwater 

was not sampled in the direct vicinity of the former AST, where there is known elevated 

petroleum concentrations in soil.  Groundwater conditions near the former AST is a data 

gap.   

▪ The history and integrity of the stormwater system is unknown.  If the system is 

cracked, leaking, or otherwise damaged, it may be releasing collected contaminated 

stormwater into the groundwater.  It is unknown whether the system has ever been 

evaluated with a downhole camera to investigate for leaks or cracks, and current or 

historical utility maps are not available.  The stormwater system history and integrity is 

a data gap. 

 Additional Exploration Recommendations 

To fill in the data gaps, additional exploration and delineation is recommended.  Additional 

recommended explorations are shown in Figure 5.   
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Shannon & Wilson, Inc. has prepared the enclosed "Important Information About Your 

Environmental Site Assessment/Evaluation Report" to assist you and others in 

understanding the use and limitations of our reports.   
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Appendix A 

Analytical Data Tables and Figures 
From Previous Draft* and Final 
Whatcom Environmental Services 
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 Upland Soil Contamination Area Figures 

 Analytical Data Tables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* Draft Figures and Tables are provided when a Final version is not available. 
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ENVIRONMENTAL SITE ASSESSMENTS/EVALUATIONS ARE PERFORMED FOR 

SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS. 

This report was prepared to meet the needs you specified with respect to your specific site and your 

risk management preferences.  Unless indicated otherwise, we prepared your report expressly for 

you and for the purposes you indicated.  No one other than you should use this report for any 

purpose without first conferring with us.  No one is authorized to use this report for any purpose 

other than that originally contemplated without our prior written consent. 

The findings and conclusions documented in this site assessment/evaluation have been prepared for 

specific application to this project and have been developed in a manner consistent with that level of 

care and skill normally exercised by members of the environmental science profession currently 

practicing under similar conditions in this area.  The conclusions presented are based on 

interpretation of information currently available to us and are made within the operational scope, 

budget, and schedule constraints of this project.  No warranty, express or implied, is made. 

OUR REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 

Our environmental site assessment is based on several factors and may include (but not be limited to) 

reviewing public documents to chronicle site ownership for the past 30, 40, or more years; 

investigating the site’s regulatory history to learn about permits granted or citations issued; 

determining prior uses of the site and those adjacent to it; reviewing available topographic and real 

estate maps, historical aerial photos, geologic information, and hydrologic data; reviewing readily 

available published information about surface and subsurface conditions; reviewing federal and state 

lists of known and potentially contaminated sites; evaluating the potential for naturally occurring 

hazards; and interviewing public officials, owners/operators, and/or adjacent owners with respect to 

local concerns and environmental conditions. 

Except as noted within the text of the report, no sampling or quantitative laboratory testing was 

performed by us as part of this site assessment.  Where such analyses were conducted by an outside 

laboratory, Shannon & Wilson relied upon the data provided and did not conduct an independent 

evaluation regarding the reliability of the data. 

CONDITIONS CAN CHANGE. 

Site conditions, both surface and subsurface, may be affected as a result of natural processes or 

human influence.  An environmental site assessment/evaluation is based on conditions that existed at 

the time of the evaluation.  Because so many aspects of a historical review rely on third-party 

information, most consultants will refuse to certify (warrant) that a site is free of contaminants, as it is 

impossible to know with absolute certainty if such a condition exists.  Contaminants may be present 

in areas that were not surveyed or sampled or may migrate to areas that showed no signs of 

contamination at the time they were studied. 

Unless your consultant indicates otherwise, your report should not be construed to represent 

geotechnical subsurface conditions at or adjacent to the site and does not provide sufficient 

information for construction-related activities.  Your report also should not be used following floods, 

earthquakes, or other acts of nature; if the size or configuration of the site is altered; if the location of 

the site is modified; or if there is a change of ownership and/or use of the property. 
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INCIDENTAL DAMAGE MAY OCCUR DURING SAMPLING ACTIVITIES. 

Incidental damage to a facility may occur during sampling activities.  Asbestos and lead-based paint 

sampling often require destructive sampling of pipe insulation, floor tile, walls, doors, ceiling tile, 

roofing, and other building materials.  Shannon & Wilson does not provide for paint repair.  Limited 

repair of asbestos sample locations is provided.  However, Shannon & Wilson neither warranties 

repairs made by our field personnel, nor are we held liable for injuries or damages as a result of those 

repairs.  If you desire a specific form of repair, such as those provided by a licensed roofing 

contractor, you need to request the specific repair at the time of the proposal.  The owner is 

responsible for repair methods that are not specified in the proposal. 

READ RESPONSIBILITY CLAUSES CAREFULLY. 

Environmental site assessments/evaluations are less exact than other design disciplines because they 

are based extensively on judgment and opinion and there may not have been any (or very limited) 

investigation of actual subsurface conditions.  Wholly unwarranted claims have been lodged against 

consultants.  To limit this exposure, consultants have developed a number of clauses for use in their 

contracts, reports, and other documents.  These responsibility clauses are not exculpatory clauses 

designed to transfer the consultant’s liabilities to other parties; rather, they are definitive clauses that 

identify where responsibilities begin and end.  Their use helps all parties involved recognize their 

individual responsibilities and take appropriate action.  Some of these definitive clauses may appear 

in this report, and you are encouraged to read them closely.  Your consultant will be pleased to give 

full and frank answers to your questions. 

Consultants cannot accept responsibility for problems that may develop if they are not consulted 

after factors considered in their reports have changed or conditions at the site have changed.  

Therefore, it is incumbent upon you to notify your consultant of any factors that may have changed 

prior to submission of the final assessment/evaluation. 

An assessment/evaluation of a site helps reduce your risk but does not eliminate it.  Even the most 

rigorous professional assessment may fail to identify all existing conditions.   

ONE OF THE OBLIGATIONS OF YOUR CONSULTANT IS TO PROTECT THE SAFETY, 

HEALTH, PROPERTY, AND WELFARE OF THE PUBLIC. 

If our environmental site assessment/evaluation discloses the existence of conditions that may 

endanger the safety, health, property, or welfare of the public, we may be obligated under rules of 

professional conduct, statutory law, or common law to notify you and others of these conditions. 

The preceding paragraphs are based on information provided by the ASFE/Association of 

Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 
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