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' 1.0 INTRODUCTION

Pursuant to U.S. Environmental Protection Agency (EPA) Region 10 Superfund Technical
Assessment and Response Team-3 (START-3) Contract No. EP-S7-06-03 and Technical
Direction Document (TDD) No. 09-10-0010, TechLaw, Incorporated (TechLaw) conducted a
Preliminary Assessment (PA) at the Makah Reservation — Warmhouse Beach Open Dump site
(WBD, the dump), located near Neah Bay, Clallam County, Washington. The PA activities
performed were conducted under the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) of 1980 and the Superfund Amendments and Reauthorization Act
(SARA) of 1986. '

The objectives of this PA are to:
" = Determine the potential threat to public health and the environment posed by the WBD;

» Determine the potential for a release of hazardous substances into the environment; and

» Determine the potential for placement of the WBD on the National Priorities List.
Completion of the PA included a site reconnaissance, reviewing existing site information,
collecting receptor information within the range of site influence, and determining regional
characteristics.
This document includes the site background information (Section 2), a discussion of

migration/exposure pathways and potential receptors (targets; Section 3), a conclusion (Section
4) and a list of pertinent references (Section 5).
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2.0 SITE BACKGROUND

The following subsections discuss the site background, description, ownership history, and
operations. Information presented in this subsection is based on a review of site background
information using EPA Region 10 files.

2.1 Site Location

Site Name: Makah Reservation — Warmhouse Beach Open Dump

CERCLIS ID: WANO001002857

Location: : Neah Bay, Washington

Latitude: 48° 23’ 20” North

Longitude: -124° 39’ 24” West

Legal Description: Northwest Quadrant of Section 4, Township 33 North,
Range 15 West (Willamette Meridian)

Site Owners: » Makah Tribal Council
P.O.Box 115

Neah Bay, WA 98357
360-645-2201

Site Contacts: Michael Lawrence
Tribal Council Chairman
360-645-3235

Steve Pendleton
Environmental Program Manager
360-645-3289

2.1.1 Site Description and Current Use
The Warmhouse Beach Open Dump is located 2 to 3 miles northwest of Neah Bay in Clallam
County, Washington (see Figure A-1, located in Appendix A), and is situated on the edge of a
small valley overlooking the Strait of Juan de Fuca. The dump is accessible off an unpaved
gravel road from the road leading to Koitlah Point. The oval-shaped dump occupies 7 acres at
~ the top of a ridge or “saddle,” between the drainage area between two unnamed creeks. Drainage
occurs to the east and west into unnamed creeks (hereby referred to as the East Creek and the
West Creek) that discharge into the Strait Juan de Fuca. The dump is bordered by forests and is
located approximately 800 feet inland from the Warmhouse Beach shoreline at an elevation of
260 feet above mean sea level (msl) (Ridolfi 2003; Ridolfi 2001b; Ridolfi 2006).

The majority of waste is located in a deep ravine. Waste was initially dumped in a deep ravine
that runs east and west along the south edge of the dump. The ravine is 20 to 40 feet deep
relative to the elevation of the access road that enters WBD. A bedrock ridge just to the north of
the ravine runs parallel to the ravine. The top of the ridge is about 70 feet above the top of the
ravine. The north side of the ridge slopes steeply to the north toward Warmhouse Beach and the
Strait of Juan de Fuca (Ridolfi 2006).
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The dump is currently used by the Makah Tribe and serves approximately 1,500 people in 492
residences. Primary dump contents include municipal solid waste (MSW), construction
materials (including roofing), and animal carcasses, although lubricants and other petroleum-
based products have been observed. As of 2003, it was estimated that WBD contained 55,000 to
65,000 cubic yards of waste (Ridolfi 2003; White Shield 1995; Ridolfi 2002b).

The surface area of the dump is 5.22 acres (227,500 square feet — 650 feet wide by 350 feet long;
Ridolfi 2008). The waste depth is at least 40 feet deep and in the ravine at the toe of the waste,
the waste extends below ground surface (bgs) at least 22 feet (Ridolfi 2003; White Shield 1995).
Debris, including drums and tires, are scattered along the access road and in the ravine west of
the access road (Ridolfi 2003, Ridolfi 2002b).

The dump is in a remote area; access to the dump is unrestricted. Warmhouse Beach can be
accessed by a steep trail that begins at the northwest corner of the dump. The beach is used for
camping, surfing, and other recreational activities (Ridolfi, 2006).

2.1.2 Site Ownership History
As part of the 1855 Treaty of Neah Bay (ratified March 8, 1985), the Makah Reservation was -
established, and the Makah Tribe reserved ownership of the tract of land on which the present
dump site is located. The U.S. Government leased various areas from the Makah for national
defense purposes between that time until 1988, when the Makah AFS was closed. Available
records do not indicate that the dump site was ever owned or leased by any entity other than the
Makah Tribe. : :

2.1.3 Site Operations and Waste Characteristics

The United States Air Force (USAF) and the United States Navy (Navy) began using WBD in
the 1940s. Other dumps at Koitlah Point, Cape Flattery, and at the breakwater also were used;
however, Department of Defense (DoD) records indicate WBD was more actively used after the
Koitlah Point Dump closed in the 1960s. Since the 1960s, the United States Army (Army),
USAF, Bureau of Indian Affairs (BIA), and Indian Health Service (IHS) have used the dump.
The Makah Solid Waste Management Department has been recommending closure since 1963
(Ridolfi 2003; Ridolfi 2001a).

The Makah Air Force Station operated on the Makah Reservation from World War II until 1988.
The dump was used to dispose of household and hazardous wastes. A DoD Site Assessment
Report stated “hazardous waste is known to have been disposed of by DoD in the landfill.”
Polychlorinated biphenyls (PCBs) and asbestos were reportedly disposed at the dump (Ridolfi
2003; Ridolfi 2001a). According to the 1995 White Shield Waste Delineation and
Characterization Report, batteries, used motor oil, hypodermic needles, tires, appliances, roofing
and construction materials, car bodies, household waste, and glass were also disposed. Table B-
19, located in Appendix B, provides a summary of waste in WBD (White Shield 1995).

Waste materials were originally dumped into the ravine from the access road on the ravine’s
south side. As the ravine filled with waste material, a road embankment was constructed on top
of the waste and across the ravine. This road embankment increased the dump’s accessibility
and allowed additional filling of the ravine to the east and west. Subsequently, the access
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road was extended to the top of the ridge. Since then, waste materials have been dumped from
the top of the ridge down toward the ravine to the south. A layer of waste covers the steep
hillside that faces south toward the ravine. Waste also has been dumped from the top of the
ridge down toward the north and northeast. The wastes are now partially burned (Ridolfi 2001a;
Ridolfi 2006).

2.1.4 Potential Sources

Potential sources include the WBD (i.e., landfill). As of 2008, WBD was estimated at 5.22 acres
of waste material, extending from the surface to 22 feet bgs (Ridolfi 2003; Ridolfi 2008; White
Shield 1995). It is unknown if any liners or containment features are in place at the dump; but
considering the age and history these features are not likely in place.

2.2 Previous Investigations
The following subsections discuss previous site investigations.

2.2.1 1993 EPA Landfill Closure Plan

In 1993, EPA began developing engineering alternatives to close WBD. After a site visit, three
alternatives were proposed: minimal soil cover, consolidation and capping, and excavation and
haul to a conforming landfill. Consolidation and capping was selected as the method that would
protect human health and the environment (Ridolfi 2003; SAIC 1993).

2.2.1 1995 Open Dump Inventory

In 1995, the U.S. Department of Health and Human Services (DHHS) and HIS inventoried WBD
pursuant to the Indian Lands Open Dump Clean-up Act of 1994. Based on this assessment, the
dump was listed on the HIS Sanitary Deficiency System as No. WA(05344-0301 and was ranked .
as a high potential threat to human health and the environment (Ridolfi 2003; DHHS and HIS

1995).

2.2.3. 1995 Waste Delineation and Characterization Report

In 1995, White Shield completed a Waste Delineation and Characterization Report to survey
WBD and determine the waste streams and subsoil materials present. A topographic survey was
completed and nine test pits were excavated. From this investigation, it was determined the
dump occupies approximately 3 acres of mixed waste that varies in depth from the surface to
over 22 feet bgs. No samples were collected for laboratory analysis (Ridolfi 2003; White Shield
1995). ‘ ' .

2.2.4 1999 Draft Makah Reservation Waste Management Plan

In 1999, a draft plan for solid waste management that included an evaluation of waste streams, a
review of current and future regional disposal opportunities, and proposed alternatives to close
WBD. Closure in place and excavation and export were evaluated (Ridolfi 2003; B&C 1999).

2.2.5 2001 Biological Assessment

In spring 2001, Makah wildlife biologists prepared a Biological Assessment (BA) for Industrial
Development on the Makah Reservation. Although the BA did not specifically address WBD,
the dump was identified as a source of adverse effects to Marbled Murrelets (Brachyrampus
marmoratus marmoratus) (Ridolfi 2003; McCoy 2001).
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2.2.6 2001 Draft Makah Strategic Project Implementation Plan (SPIP)
In 2001, Ridolfi Engineering, Inc. (Ridolfi) prepared a Draft SPIP for DoD to address
environmental mitigations on Makah Reservation. The SPIP summarizes the historical uses of
the Makah Reservation by DoD, discusses the environmental impacts, and outlines a clean-up
approach. Consolidation and closure in place were proposed for WBD (Ridolfi 2003; Ridolfi
2001a). The SPIP subsequently was updated in August 2006 (Ridolfi 2006).

2.2.7 2001 Hydrogeological Investigation

In 2001, the Makah Environmental Restoration Team conducted a hydrogeological investigation
to support plans for closing WBD. Four monitoring wells were installed along the perimeter of
the dump. The investigation determined a layer of waste and soil overlies a hard gray siltstone.
Water was encountered in one well; however, the well did not yield 0.1 gallons per minute of
potable groundwater and therefore, did not meet the regulatory definition of an aquifer (Ridolfi
2003; Ridolfi 2001b). Additional details regarding the well installation were not available in the
file material. However, it has been reported that one of the monitoring wells (MW4) was
covered with waste debris shortly after installation and subsequently has not been sampled
during routine sampling events (Ridolfi 2008).

Groundwater, surface water, subsurface soil, and sediment samples were collected during the
hydrogeological investigation and analyzed for polynuclear aromatic hydrocarbons (PAHs),
polychlorinated biphenyls (PCB), total petroleum hydrocarbons (TPH), TPH as Diesel Range
Organics (TPH-Dx), TPH as Gasoline Range Organics (TPH-Gx), and Total Analyte List (TAL)
metals. Barium, chromium, lead, selenium, vanadium, and zinc were detected at concentrations
exceeding the EPA “drinking water standards.” Surface water and sediment samples contained
cadmium, chromium, copper, lead, and zinc at concentrations “considerably higher” than the
Criteria for Maximum Concentrations (Ridolfi 2003; Ridolfi 2001b).

2.2.8 2002 Draft Solid Waste Management Plan (SWMP)
Ridolfi prepared a SWMP to address existing solid waste, provides alternative solid waste
options, and discusses increasing reuse and recycling (Ridolfi 2003; Ridolfi 2002a).

2.2.9 2002 Preliminary Engineering Report/ Environmental Report

Ridolfi prepared five alternatives to using WBD for solid waste disposal were evaluated. In
addition, three locations for a transfer station were evaluated (Ridolfi 2003; Ridolfi 2002¢c). The
Environmental Report evaluated the five alternatives from an environmental perspective and
analyzing the environmental impacts associated with the three proposed transfer station locations
(Ridolfi 2003; Ridolfi 2002d).

2.2.10 2003 Draft Warmhouse Beach Dump Closure Plan

In 2003, Ridolfi developed a Draft Closure Plan for Warmhouse Beach. The plan further
developed previous studies that evaluated various closure options. The two selected remedies for
comparison the plan were a “Slope Option” and a “Ravine Option.” The Slope Option
consolidated approximately 22,000 cubic yards of waste and contaminated soil currently located
along the access road, the hillside, and the east and west areas of the dump. The Ravine Option
relocates the waste along the access road and hillside on top of the existing waste in the ravine,
where approximately 28,000 cubic yards of waste and contaminated soil would be excavated and
placed in the ravine, adding an additional 20 feet of depth to the waste.




Makah Reservation — Warmhouse Beach Dump
Final Preliminary AssessmentReport
November 2010

2.2.11 2004 Site Investigation, Semi-Annual Sampling Event

In October 2004, Ridolfi collected four groundwater samples to verify that contaminants were
not migrating from the dump. Two surface water and sediment samples were also collected from
the East Creek and West Creek. Arsenic and lead were detected in at least one groundwater
sample at a concentration exceeding the EPA Maximum Contaminant Levels (MCLs). Arsenic
was the only constituent detected above “screening levels” (original document was not available
in file material; referenced document does not specific which screening levels were used) in
surface water samples collected. Lead, manganese, nickel, and zinc were detected at a
concentration exceeding the “screening levels” in at least one sediment sample (Ridolfi 2009a).

2.2.12 2006 Semi-Annual Sampling Event
In March 2006, Ridolfi and the Makah Environmental Restoration Team collected three
groundwater, two surface water, and two sediment samples. Groundwater samples were
collected from existing monitoring wells and surface water and sediment samples were collected
" from the East Creek and West Creek. Arsenic and lead were detected in one groundwater
sample at concentrations exceeding “screening levels” (original document was not available in
file material; referenced document does not specific which screening levels were used).
Concentrations of arsenic, copper, and lead exceeding “screening levels” in the surface water
samples collected. The higher concentrations were detected in the West Creek sample, collected
near the waste. Chromium, copper, and nickel were detected at concentrations exceeding the
screening levels in sediment samples collected. In addition, several metals that can be indicators
of landfill leachate (calcium, iron, manganese, and sodium) were detected at concentrations
several times greater than the background concentrations (Ridolfi 2009a).

2.2.13 2007 Makah Seafood Study, Phase I

In 2007, Ridolfi conducted the first phase of a three-year seafood study. Fifty-seven seafood
samples were collected from 10 locations. Samples were analyzed for PAHs, PCBs, chlorinated
pesticides, various metals, percent lipids, and moisture content. One chiton sample and three
blue mussel samples were collected from Warmhouse Beach. Several seafood samples were also
collected from the Strait Juan de Fuca, including pink salmon, black cod, lingcod, Dungeness
crab, black rockfish, kelp greenling, china rockfish, cabezon rockfish, and blue rockfish. The
samples were compared to EPA Region 3 Risk-Based Concentrations (RBC) for fish tissue.
Arsenic was detected at concentrations exceeding the RBC in the chiton and all three blue
mussel samples collected from Warmhouse Beach. Cadmium concentrations exceeded its RBC
in the chiton sample and three blue mussel samples collected at Warmhouse Beach. Arsenic also
was detected in several seafood samples collected from the Strait Juan de Fuca. It was concluded
that the small data set collected during Phase I limited the ability to identify trends on
contaminant concentrations. The Seafood Study recommended the following for Phase II of the
study: collection of background samples from Freshwater Bay for comparison purposes, further
research into cadmium levels detected in the blue mussel samples and use of more-sensitive
analytical procedures to achieve lower reporting limits for PCBs, further analysis of arsenic and
mercury detected in samples, and continue training of field crew (Ridolfi 2007).

2.2.14 December 2007 Semi-Annual Sampling Event

In 2007, Ridolfi collected three collocated surface water and sediment samples: one from the
East Creek, one from the West Creek, and one background sample from Classet Creek. Three
additional sediment samples were collected from the West Creek. Groundwater samples were
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collected from the three existing monitoring wells. Arsenic was detected in a concentration that
exceeded the Makah Indian Tribe Water Quality Standards for Surface Waters in a surface water
sample. Sediment samples were compared to threshold effect level (TEL) or probable effect
level (PEL) for freshwater ecosystems. In addition, sediment and surface water samples were
compared to background concentrations from samples collected in Classet Creek. Groundwater
samples were compared MCLs, EPA Secondary Drinking Water Regulations, Washington
Department of Ecology (Ecology) Model Toxics Control Act (MTCA) Methods A and B. Total
PCB concentrations exceeded sediment screening levels on both East Creek and West Creek.
Several metals were detected at concentrations exceeding in sediment and the groundwater
samples collected (Ridolfi 2008). 4

It was concluded that metal concentrations in surface water samples collected from both creeks
have remained relatively constant over time, with more metals detected at upstream locations
compared to downstream locations. Diesel- and motor-oil range hydrocarbons, PAHs, PCBs and
metals have been detected in sediment collected from East Creek and West Creek and have
remained at relatively constant concentrations over time. Concentrations were higher upstream
compared to downstream. PCBs are a contaminant of concern in sediment, particularly in West
Creek. Most metals concentrations were comparable or higher in West Creek compared to East
Creek, and were most often detected at higher concentrations upstream than downstream. Metals
concentrations have remained relatively constant over time. Most metals concentrations in
groundwater have decreased in concentrations over time.

2.2.15 Open Dump Closure Project (Date Unknown, post-2008)

The Makah Tribe prepared an Open Dump Closure Project Report to discuss constructing a
transfer station and close WBD. The objectives specifically identified included: close WBD and
design, construct, and operate a solid waste transfer station and resource recovery facility
(Makah; in progress).

2.2.16 May 2009 Semi-Annual Sampling Event

In 2009, Ridolfi conducted a round of monitoring and sampling at WBD. Surface water and
sediment samples were collected from three locations. Surface water samples were analyzed for
TAL metals, chloride, and nitrogen as nitrate. Sediment samples were analyzed for PCBs, total
organic carbon, and grain size. Collocated surface water and sediment samples were collected
from the East Creek, West Creek, and Kydikabbit Creek. Four additional sediment samples were
collected from the West Creek (Ridolfi 2009b).

Barium and manganese were detected at concentrations that were “significantly higher” than the
background concentrations in surface water samples collected from Kydikabbit Creek. Arsenic
was detected in surface water at concentrations that exceeded the conservative water quality
standards for the protection of human health. Total PCBs exceeded the TEL sediment samples
collected from West Creek; one sediment sample exceeded the PEL. Arsenic, barium, cadmium,
chromium, cobalt, copper, lead, manganese, mercury, nickel, vanadium and zinc all exceeded at
least the TEL or PEL in sediment samples collected from West Creek. Barium, copper, lead,
manganese, mercury, nickel, vanadium and zinc were detected at a concentration the exceeded
either the PEL or TEL in sediment samples collected from the East Creek. Several of the
background sediment concentrations also exceeded the sediment screening levels (Ridolfi
2009b). '
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2.2.17 2009 Petition for Preliminary Assessment
On October 22, 2009, the Makah Tribal Council submitted a written request to EPA to complete
a Preliminary Assessment (PA) and Removal Assessment (RA) at WBD (Lawrence 2009).

2.2.18 2010 EPA Removal Assessment

On January 25, 2010, EPA and START-3 mobilized from Port Orchard, Washington. The
principle goals of the RA were to collect surface water and sediment samples from West Creek
and East Creek to determine if contaminants of concern (COC) are present at concentrations that
present risks to human health or the environment and whether they are migrating off-site; and
collect surface soil samples from the waste pile to determine the presence of COCs; and
determine the potential for contaminants to migrate off site during precipitation events.

Five equally spaced locations along West Creek were identified for sediment (0-4 inches bgs)
and surface water sample collection. Four equally spaced locations along East Creek were
identified for sediment (0-4” bgs) and surface water sample collection. Background sediment
and surface water samples were collected from a creek along the road into WBD and are not
expected to be influenced by the dump. Four surface soil samples were collected randomly from
various locations on the waste pile. Sample locations are shown on Figure A-2, located in
Appendix A (TechLaw 2010a).

Sediment samples were analyzed for TAL metals, volatile organic compounds (VOCs),
semivolatile organics compounds (SVOCs), pesticides, PCBs, explosives, polybrominated
diphenyl ethers (PBDEs), TPHs, and perchlorate. The four sediment samples closest to the dump
also were analyzed for polychlorinated dibenzo-p-dioxin and polychlorinated dibenzofuran
compounds (dioxins/furans). Surface water samples were analyzed for total and dissolved TAL
metals, VOCs, SVOCs, pesticides, PCBs, explosives, TPHs, and perchlorate. Surface soil
samples were analyzed for TAL metals, VOCs, SVOCs, pesticides, PCBs, explosives, PBDEs,
TPHs, perchlorate, and dioxins/furans. Surface soil samples also were extracted using the
Synthetic Precipitation Leaching Procedure (SPLP), EPA Method 1312, at the EPA Manchester
Environmental Laboratory (MEL). The SPLP extracts were analyzed for TAL metals, VOCs,
and SVOCs. The SPLP method is designed to simulate leaching under acid rainwater conditions
and is used to evaluate the potential for leaching metals from soil into groundwater and surface
water. The background samples were not analyzed for dioxin/furans. As a result, elevated
concentrations could not be established; therefore, dioxin/furan results are presented in Appendix
B and discussed briefly in the corresponding sections below. Analytical results are presented in
Tables B-1 through B-18, located in Appendix B.

For the purposes of this PA, significant/elevated concentrations are defined, using Table 2-3 of
the EPA Hazardous Ranking System (HRS) model criteria for observed release as follows:

e Equal to or greater than the sample’s contract required quantitation limit (CRQL), or the
sample quantitation limit (SQL) when a non-CLP laboratory was used; and

e Equal to or greater than the background sample’s CRQL/contract required detection limit
(CRDL) or SQL when the background concentration is below detection limits; or

e At least three times greater than the background concentration when the background
concentration equals or exceeds the detection limit.
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- Source Samples - Waste Pile (i.e., the dump/landfill)

No VOCs were detected at elevated concentrations or exceed the action levels in soil samples -
collected from the waste pile. The following seventeen SVOCs were detected at elevated
concentrations:  2-methylnaphthalene;  acenaphthene; anthracene;  benzo(a)anthracene;
benzo(a)pyrene; benzo(b)fluoranthene; benzo(g,h,i)perylene; * benzo(k)fluoranthene; bis(2-
ethylhexyl)phthalate; chrysene; fluoranthene; fluorene; indeno(1,2,3-cd)pyrene; naphthalene,
phenanthrene; pyrene; TPH-Dx; and TPH-G. In addition, alpha-chlordane, gamma-chlordane,
and heptachlor were detected at elevated concentrations in one soil sample. Organic analytical
results for these soil samples are located in Table B-1. Organic SPLP analytlcal results for soil
samples are located in Table B-2.

Antimony, barium, cadmium, copper, lead, manganese; silver, and zinc were detected at elevated
concentrations in soil samples. TAL metal analytical results for these waste pile samples are
located in Table B-3. SPLP inorganic analytical results for soil samples are located in Table B-4.

All 17 of the dioxin and furan compounds analyzed for were detected in soil samples collected
from the waste pile. Concentrations generally were comparable to or higher than those detected
in the West Creek sediments, with the exception of concentrations measured in sample WB-15-
SS. Dioxin/furan concentrations detected in this sample generally were between two to four
orders of magnitude higher than those measured in the other soil and creek sediment samples. No
background soil samples were collected for comparison, so further evaluation was not
performed. Dioxin/furan analytical results for these soil samples are located in Table B-5.

Of the 210 dioxin and furan (polychlorinated dibenzo-p-dioxins [PCDD] and polychlorinated
dibenzofurans [PCDF]) congeners, 17 are generally the focus of regulatory action due to their
toxicities. These compounds are unwanted by-products of incineration, uncontrolled burning and
certain industrial processes. Industrial sources of dioxin to the environment include incinerators,
metal smelters, cement kilns, the manufacture of chlorinated organics, and coal burning power
“plants. Dioxin is also produced by non-industrial sources, like residential wood burning,
backyard burning of household trash, oil heating, and emissions from diesel vehicles (Dow
2010).

Seven PBDEs were detected at elevated concentrations in samples collected from the waste pile.
Soil PBDE analytical results for these soil samples are located in Table B-6.

West Creek

Two organic constituents were detected at elevated concentrations in surface water samples
collected from West Creek: 1,2-dichloroethane and perchlorate. Organic analytical results for
these surface water samples are located in B-7. Perchlorate also was detected at elevated
concentrations in several sediment samples. Benzo(a)pyrene was detected at an elevated
concentration in one sediment sample. In addition, isopropyl benzene and toluene were detected
at elevated concentrations in one sediment sample collected from West Creek. Organic
analytical results for sediment samples are located in Table B-10.

Several TAL metals were detected at elevated concentrations in the filtered and unfiltered
surface water samples, including arsenic, barium, copper, manganese, nickel, selenium, and zinc.
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Chromium, lead, and vanadium were all detected at elevated concentrations in unfiltered surface
water samples collected from West Creek. TAL metal and filtered TAL metal analytical results
for these surface water samples are located in Tables B-8 and B-9. Eleven TAL metals,
including barium, cadmium, cobalt, copper, lead, manganese, mercury, nickel, silver, thallium,
and zinc were detected at elevated concentrations in sediment samples. Inorganic analytical
results for these sediment samples are located in Table B-11.

Several PBDEs were detected at elevated concentrations in sediment samples collected from
West Creek. PBDE analytical results for these sediment samples are located in Table B-12.

Sixteen of the 17 dioxin/furan compounds analyzed for in the West Creek sediment samples
were detected; the only congener not detected was 1,2,3,7,8,9-HXCDF. Dioxin/furan
concentrations detected in these samples generally an order of magnitude higher than those
measured in the East Creek sediment samples. Dioxin/furan analytical results for these sediment
samples are located in Table B-5.

East Creek

Perchlorate is the only organic constituent detected at an elevated concentration in surface water
samples collected from East Creek. Organic analytical results for these surface water samples
are located in Table B-13. Two VOCs, 2-butanone and acetone were detected in one sediment
sample at elevated concentrations. One SVOC, anthracene, was detected in one sediment sample
at an elevated concentration. Organic analytical results for these sediment samples are located in

Table B-16.

" Several TAL metals were detected at elevated concentrations in the filtered and unfiltered

surface water samples, including arsenic, barium, manganese, nickel, selenium, and zinc.
Cadmium and lead were also detected at elevated concentrations in unfiltered surface water
samples, but not the filtered samples collected from East Creek. TAL metal and filtered TAL
metal analytical results for these surface water samples are located in Tables B-14 and B-15.
Zinc was the only TAL metal detected at an elevated concentration in sediment samples.
Inorganic analytical results for these sediment samples are located in Table B-17.

Two PBDEs were detected at elevated concentrations in sediment samples collected from East
Creek. PBDE analytical results for these sediment samples are located in Table B-18.

Fourteen of the 17 dioxin/furan compounds analyzed for in the East Creek sediment samples
were detected; the only congeners not detected were 2,3,7,8-TCDD; 1,2,3,7,8,9-HxCDF; and
1,2,3,4,7,8,9-HpCDF. Dioxin/furan analytical results for these sediment samples are located i
Table B-5. :
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3.0 MIGRATION/EXPOSURE PATHWAYS

The folldwing subsections describe the migration/exposure pathways and potential targets within
the dump’s range of influence (Figures A-3 and A-4, located in Appendix A).

3.1 Groundwater Migration Pathway
The target distance limit (TDL) for the groundwater migration pathway is a four-mile radius that
extends from the sources at the site. Figure A-3 depicts the groundwater 4-mile TDL.

3.1.1 Geologic Setting

WBD is located on top of siltstone of the Hoko River Formation, a geological rock formation
composed primarily of siltstone and pebble-cobble conglomerates, with thin, fine to medium
grained sandstone beds. It is estimated that this formation potentially extends to at least 2,000
feet below the dump (Ridolfi 2003; B&C 1999).

Soils at WBD are primarily sandy silts with a high percentage of organics from the adjacent
forests. These soils overlay a hard gray siltstone. Silty soils developed on the Hoko Formation
are often found as slope-wash over cliff and cut faces, and are generally less than four to five feet
thick. There are small areas along the upper portion of the dump where the conglomerate has
weathered to sandy gravel; however, in most areas where the conglomerate is present, the surface
is cemented, and there is no soil layer. The siltstone is exposed in areas along the access road
(Ridolfi 2003; B&C 1999).

3.1.2 Aquifer Setting \

Groundwater on the Makah Reservation originates as precipitation falling on the uplands and
lowlands. Due to low permeability of the impervious bedrock and soils, it is estimated that 80%
of the precipitation runs into streams. The remaining 20% of precipitation is removed through
evapotranspiration. As a result, the groundwater resources are limited in the Neah Bay area
(Ridolfi 2003; B&C 1999).

During the 1995 Waste Delineation and Characterization investigation, water was encountered in

-only two of nine test pits excavated in the ravine (Ridolfi 2003; White Shield 1995). In addition,
during the 2001 Hydrogeological Investigation, water was encountered in only one of four
monitoring wells installed. The yield was not sufficient to qualify as an aquifer (Ridolfi 2003;
Ridolfi 2001b). However, water levels in the monitoring wells have been measured during
inclement weather events and water has been present in all four wells. It is assumed that due to
increased precipitation, more water is flowing along the interface between the waste and
underlying rock formation (Ridolfi 2003).

The dump is 2 to 3 miles from the Waatch River valley, which is the nearest area delineated by
the U.S. Geological Survey (USGS) as potentially having an aquifer (Ridofli 2006). Therefore,
because an aquifer is not present, the groundwater migration pathway for site-related
contaminants does not exist.
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3.1.3 Drinking Water Targets

Two domestic wells are located within the 4-mile TDL (Figure A-3, located in Appendix A).
One well is located 1 to 2 miles from the dump and the other well is located between 2 and 3
miles of the dump (Ecology 2010). The populations served by the domestic wells were
estimated using the country average of persons (2.31 persons) residing per household for Clallam
County, Washington (Fedstats 2010). Table B-20, located in Appendix B, provides a summary
of the groundwater wells located within the 4-mile TDL and populations served. In addition, a
total of seven production wells are located within the 4-mile TDL; one well within 1 to 2 miles
of the dump and six wells within 2 to 3 miles of the dump. However, according to Noel Phillip
Well Construction Coordinator for the Washington State Department of Ecology (Ecology), the
production wells are owned by the Water Treatment Plant and do not provide potable water
(TechLaw 2010b). Therefore, the production wells are not included in Table B-20.

The Waatch River is the source of domestic water for the town of Neah Bay (the only town on
the Makah Reservation). Village Creek was originally the water source for the town and is
available as a supplemental water supply if needed. Several industrial and residential water-
supply wells have been drilled in and around Neah Bay. At least three public water-supply wells
were drilled for the town by the U.S. Department of Health; however, these wells were
abandoned due to inferior water quality and insufficient yield (Ridolfi 2006; B&C 1999).

3.2 Surface Water Migration Pathway

The surface water migration pathway TDL begins at the probable point of entry (PPE) of surface
water runoff from the dump to the nearest perennial surface water body and extends downstream
for 15.miles. Figure A-4, located in Appendix A, depicts the 15-mile surface water TDL.

Average precipitation in the Neah Bay area is just over 100 inches per year (WorldClimate
2010). The climate on the Olympic Peninsula is primarily influenced by wind direction, ocean
surface temperatures, terrain, and intensity of high and low pressure centers over the North
Pacific Ocean. These conditions produce a marine climate. Heaviest precipitation begins in the
fall, reaching a peak in December and decreasing in the spring. Summers are relatively dry;
however, weather at anytime of the year is extremely unpredictable in the Olympics. Winter
temperatures range from 40 degrees Fahrenheit (°F) to 30°F. Snowfall is rare in the lower
elevations. Summer temperatures range from 80 °F to S0°F (USFS 2010). The 2-year, 24-hour
rainfall event for the area is 4 inches (NOAA 1973). The dump appears to lie outside the 100-
year floodplain (FEMA 2010).

3.2.1 Overland Route

WBD is located at the top of a ridge causing surface water from the dump to drain to the east and
west into unnamed creeks (East Creek and West Creek), resulting in two PPEs (see Figure A-4,
located in Appendix A).. Runoff originates on the south side of ridge, flows across the waste on
the ridge’s south hillside, and flows through the waste deposit in the ravine. From there, surface
water flows to East and West Creek. The watershed generally drains to the north, into the Strait
of Juan de Fuca and away from the known aquifers in the Waatch River valley and the Sooes
River valley (Ridolfi 2006).

The west drainage flows southwest approximately 250 feet where it confluences with the West
Creek, at PPE 1. The West Creek discharges to Warmhouse Beach, 1,000 feet from the dump,
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and into the Strait of Juan de Fuca. The east drainage flows southeast approximately 325 feet
into East Creek, at PPE 2. The East Creek flows into Kydikabbit Creek, which outfalls west of
Kydikabbit Point approximately 500 feet northeast of the dump, and ultimately discharges into
the Strait of Juan de Fuca (Ridolfi 2006). The 15-mile TDLs for both PPEs are completed in the
Strait of Juan de Fuca, where the TDL is applied as an arc because the direction of flow is not
considered for an ocean (EPA 1990).

322 Drinking Water Targets
There are no drinking water intakes along the 15-mile TDL.

3.2.3 Human Food Chain Targets

Warmhouse Beach is an important natural and cultural resource of the Makah Tribe.
Warmhouse Beach was used as a traditional summer fishing camp for many generations;
however, deterioration of kelp beds and shellfish habitats has hindered these activities (Ridolfi
2003). Drainage from the dump has potentially impacted downgradient and adjacent beach
areas. In addition, a historical fishing village in the area that is of archaeological value may have
been impacted by the waste disposal practices (Ridolfi 2006). '

In November 2007, Ridolfi collected eight blue mussel and one chiton tissue samples from
Warmhouse Beach during the Phase I Seafood Study. Samples contained concentrations of
arsenic and cadmium that exceeded the EPA Region 3 risk-based concentrations (RBCs) for fish
tissue. Seafood samples collected from the Strait Juan de Fuca also contained arsenic at
concentrations exceeding the RBCs. A background or reference sample was collected from
Strawberry Rock during the Phase I Seafood Study (Ridolfi 2007).

3.2.1.1 Sport Catch

Sport fishing is known to occur within the 15-mile TDL. The most current sport catch data is
from the 2009 license year (WDFW 2010b & 2010c). Fish catch data is reported by catch areas.
The TDL is located in catch areas 4a and 4b. Area 4a extends from Cape Alava north to the
Bonilla-Tatoosh line and west in to the Pacific Ocean. Area 4b extends from the Bonilla-
Tatoosh line east to the Sekiu River (WDFW 2008). START estimates that 100% of catch area
4b is within the TDL. The percentage of catch area 4a located in the TDL is unknown due to the
fact that this area extends west into the Pacific Ocean infinitely. Boats seldom fish more than 40
miles offshore commercially, and are usually within 10-15 miles of shore recreationally (WDFW
2010c). Based on this information, and for the purpose of this Preliminary Assessment, 100% of
catch area 4b is assumed to lie within the 15-mile TDL.

Finally, sport catch data is presented as the number of fish caught. To calculate the total pounds
of fish caught for each statistical area, START multiplies the number of fish caught in each catch
area by the average weight of each fish species. Sport catch harvest data by fish species is
presented in Tables B-21 and B-22.

3.2.1.2 Commercial Harvest

Non-Tribal and tribal commercial groundfish harvest occurs within the 15-mile TDL. The catch
numbers for tribal and non-tribal groundfish harvest are reported together. Unlike sport fishing,
commercial fishing harvest is reported as pounds caught. (WDFW 2010b) The percentage of
catch located in the TDL is unknown due to the fact that catch numbers are reported by port and
not area. A port of landing does not always match up with area of catch because commercial
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vessels can travel great distances from port (WDFW 2010b). The pounds of groundfish harvest
caught per species are presented in Table B-23.

Commercial salmon fishing is known to occur within the 15-mile TDL. The most current
commercial catch data is from the 2009 license year (WDFW 2010b). Fish catch data is reported
by catch areas. Commercial salmon fishing is restricted to Area 4a. Area 4a extends from Cape
- Alava north to the Bonilla-Tatoosh line and west in to the Pacific Ocean (WDFW 2008). The
percentage of catch area 4a located in the TDL is unknown due to the fact that this area extends
west into the Pacific Ocean infinitely.  Boats seldom fish more than 40 miles offshore
commercially, and are usually within 10-15 miles of shore recreationally (WDFW 2010¢). The
pounds of commercial salmon caught per species are presented in Table B-24.

3.2.1.3 Tribal Harvest :

Tribal harvest is documented to occur on Warmhouse Beach immediately downstream from the
site. Members of the Makah Tribe have been known to harvest blue mussels, sea urchins, and
goose neck bamacles (USEPA 2010b). The amount of organisms harvested annually is
unknown. For the purposes of this PA, it is assumed that between 0 and 100 pounds of fish and
shellfish are caught for human consumption by Tribal fishers along Warmhouse beach.

Tribal harvest is known to occur within the 15-mile TDL. The most current tribal catch data is -
from the 2009 harvest year (USEPA 2010a). Fish catch data is reported together for areas 4a and
4b. '

Finally, tribal harvest data is reported as the number of fish caught, except for halibut with is
reported as pounds caught. To calculate the total pounds of fish caught, START multiplies the
number of fish caught in each catch area by the average weight of each fish species. Tribal
harvest data by fish species is presented in Table B-25.

3.2.4 Environmental Targets

The Makah Reservation encompasses 42 square miles considered to be a temperate rain forest.
The Flattery Rocks National Wildlife Refuge and Olympic Coast National Marine Sanctuary are
located along the western shore of the Makah Reservation and are within the 15-mile TDL.

Flattery Rocks National Wildlife Refuge is a group of 870 islands, rocks, and reefs extending for
more than 100 miles from Flattery Rocks sotith to Copalis Beach. These islands are closed to the
public to protect seabird nesting sites; 150,000 pelagic birds nest annually on the islands,
including Leach's storm petrel, fork-tailed storm petrel, Rhinoceros auklet, tufted puffin,
common Murre, glaucous-winged gull, western gull, Brandt's cormorant, pelagic cormorant,
Cassin's auklet, black oystercatcher, pigeon guillemot, and double-crested cormorant. Sea lions
haul out on the islands and bald eagles and peregrine falcons roost in winter. The portion of
Flattery Rocks National Wildlife Refuge that lies with the 15-mile TDL is also part of the
Olympic Coast National Marine Sanctuary and the Washington Islands Wilderness (USFWS
2010a).

Olympic Coast National Marine Sanctuary spans 3,310 square miles of marine waters off the
Olympic Peninsula coastline and extends 25 to 50 miles seaward, covering much of the
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continental shelf and several major submarine canyons (NOAA 2010). The Olympic Coast
National Marine Sanctuary lies within, and extends past, the 15-mile TDL. '

There are several Federal and State threatened and endangered species habituating within the 15-
mile TDL (E&E 2010). Federal-listed threatened species with sensitive habitats include the
Marbled Murrelet (Brachyramphus marmoratus marmoratus), and Steller Sea Lion (Eumetopias
Jjubatus). Warmhouse Beach is a prime habitat for Marbled Murrelet; however, murrelet nesting
in the area is inhibited because crows and seagulls use the dump site (WDFW 2008). The State-
listed endangered species with sensitive habitats include the Sea otter (Enhydra lutris). Habitats
for these three species are located within the Strait of Juan de Fuca and Pacific Ocean.

Only marine wetlands are located along the 15-mile TDL and therefore are not evaluated as part
of this PA (USFWS 2010b).

3.3 Soil Exposure Pathway
The soil exposure pathway is evaluated based on the threat to resident and nearby populations
from soil contamination within the upper 2 feet of the surface (EPA 1990). -

The dump is currently used by the Makah Tribe for MSW, construction materials, and animal
carcasses (Ridolfi 2003; White Shield 1995; Ridolfi 2002b). The dump is surrounded mostly by
forest and is accessible via an unpaved gravel road from the road leading to Koitlah Point. The
dump occupies 7 acres, with the active dump estimated at 5.22 acres. The dump is in a remote
area; access to the dump is unrestricted (Ridolfi 2003; Ridolfi 2001b). Warmhouse Beach can be
accessed by a steep trail that begins at the northwest corner of the dump (Ridolfi 2006). The
beach is used for camping, surfing, and other recreational activities (Ridolfi, 2006).

There are no residences, schools, or daycare facilities located on the dump or within 1 mile of the
dump. The closest population is 1 to 2 miles from the dump (MCDC 2010). Table B-26, located
in Appendix B, provides are breakdown of the nearby population located within 1-mile of WBD.

The source is the dump. It was estimated in 2003, that 55,000 to 65,000 cubic yards of waste are
present at WBD (Ridolfi 2003; White Shield 1995; Ridolfi 2002b). The dump occupies
approximately 5.22 acres of mixed waste that varies in depth from the surface to over 22 feet bgs
(Ridolfi 2003; Ridolfi 2008; White Shield 1995).

Four surface soil samples were collected randomly from various locations on the waste pile (see
Figure A-2, located in Appendix A). All four samples contain elevated concentrations of at least
one contaminant (see Tables in Appendix B) (TechLaw 2010a).

3.4 Air Migration Pathway

The air migration pathway is evaluated based on the threat to on-site and nearby populations
within a 4-mile radius TDL from releases to air. No air samples have been collected on the
property and there have been no reports of releases to air from the property. However, a landfill
(or dump) can be a source of air contamination, specifically from methane and other
contaminants present in the landfill.
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3.4.1 Human Targets

There are 1,078 residents within the 4-mile TDL. The population from 1- to 2-miles is 34
persons; from 2- to 3-miles is 806 persons, and from 3- to 4-miles is 328 persons (MCDC 2010).
Table B-26, located in Appendix B, provides a breakdown of the nearby population. The nearest
schools are located approximately 2-3 miles from WBD in Neah Bay (MapQuest 2010).

3.4.2 Environmental Targets
There are a total of 158 acres of wetlands along the 4-mile TDL (USFWS 2010b). Table B-27

breaks down the wetlands by radial distance to WBD.

Within the 4-mile TDL, Federal-listed Threatened Species include the Marbled Murrelet within 2
to 4 miles and the Stellar sea lion within 3 to 4 miles (E&E 2010).

Nearby sensitive environments include the Olympic Coast National Marine Sanctuary.
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4.0 SUMMARY AND CONCLUSIONS

WBD is located 2 to 3 miles northwest of Neah Bay in Clallam County, Washington and is
situated on the edge of a small valley overlooking the Strait of Juan de Fuca. The dump is
accessible off an unpaved gravel road from the road leading to Koitlah Point. The oval-shaped
dump occupies 7 acres at the top of a ridge or “saddle,” between the drainage between two
unnamed creeks.

The USAF and the Navy began using WBD in the 1940s. The Makah Air Force Station operated
on the Makah Reservation from World War II until 1988. The dump was used to dispose of
household and hazardous wastes. A DoD Site Assessment Report stated “hazardous waste is
known to have been disposed of by DoD in the landfill.” Batteries, used motor oil, hypodermic
needles, tires, appliances, roofing and construction materials, car bodies, household waste, and
glass were disposed of at the dump. '

Majority of waste is located in a deep ravine. Waste was initially dumped in a deep ravine that
runs east and west along the south edge of the dump. As the ravine filled with waste material, a
road embankment was constructed on top of the waste and across the ravine. Since then, waste
materials have been dumped from the top of the ridge down toward the ravine to the south. A
layer of waste covers the steep hillside that faces south toward the ravine. Waste has also been
dumped from the top of the ridge down toward the north and northeast.

The dump is currently used by the Makah Tribe for MSW, construction materials (including
roofing), and animal carcasses. Lubricants and other petroleum-based products have observed.
WBD serves approximately 1,500 people in 492 residences. ‘As of 2003, it was estimated that
WBD contained 55,000 to 65,000 cubic yards of waste. Debris, including drums and tires, are
scattered along the access road and in the ravine west of the access road.

Potential sources include the WBD (i.e., landfill). As of 2008, WBD was estimated at 5.22 acres
of waste material, extending from the surface to 22 feet bgs. It is unknown if any liners or
containment features are in place at the dump.

In January 2010, EPA and START-3 completed a Removal Assessment at WBD. Five surface
water and sediment samples were collected along West Creek, four sediment and surface water
samples were collected from East Creek, and four surface soil samples were collected randomly
from various locations on the dump (waste pile).

Two organic constituents were detected in surface water samples and four organic constituents
were detected in sediment samples collected from West Creek. Several TAL metals were
detected at elevated concentrations in the filtered and unfiltered surface water samples,
including, but not limited to, arsenic, barium, copper, manganese, nickel, selenium, and zinc.
Chromium, lead, and vanadium were all detected at elevated concentrations in unfiltered surface
water samples collected from West Creek. Eleven TAL metals were detected at elevated
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concentrations in sediment samples. Several PBDEs were detected at elevated concentrations in
sediment samples collected from West Creek.

One organic constituent was detected at an elevated concentration in surface water samples
collected from East Creek. Two VOCs, 2-butanone and acetate, and one SVOC, anthracene,
were detected in at least one sediment sample at elevated concentrations. Six TAL metals were
detected at elevated concentrations in the filtered and unfiltered surface water samples.
Cadmium and lead were detected at elevated concentrations in unfiltered surface water samples.
Zinc was the only TAL metal detected at an elevated concentration in sediment samples. Two
PBDEs were detected at elevated concentrations in sediment samples collected from East Creek.

No VOCs were detected at elevated concentrations or exceed the action levels in soil samples
collected from the waste pile. Seventeen SVOCs were detected at elevated concentrations. In
addition, alpha-chlordane, gamma-chlordane and heptachlor were detected at elevated
concentrations in one soil sample. Several TAL metals were detected at elevated concentrations
in soil samples. Seven PBDEs were detected at elevated concentrations in samples collected
from the waste pile.

Two domestic wells are located within the 4-mile TDL. In addition, a total of seven production
wells are located within the 4-mile TDL; one well within 1 to 2 miles of the dump and six wells
within 2 to 3 miles of the dump. However, the production wells are owned by the Water
Treatment Plant and do not provide potable water. The Waatch River is the source of domestic
water for the town of Neah Bay. At least three public water-supply wells were drilled for the -
town by the U.S. Department.of Health, but these wells were abandoned due to inferior water
quality and insufficient yield. The dump is 2 to 3 miles from the Waatch River valley, which is
the nearest area delineated by USGS as potentially having an aquifer. Because an aquifer is not
present, the groundwater migration pathway for site-related contaminants does not exist.

Surface water from The dump drains to the east and west into unnamed creeks (East Creek and
West Creek), resulting in two PPEs. Runoff originates on the south side of ridge, flows across
the waste on the ridge’s south hillside, and flows through the waste deposit in the ravine. The
west drainage flows southwest approximately 250 feet where it confluences with the West Creek,
at PPE 1. The West Creek discharges to Warmhouse Beach, 1,000 feet from the dump, and into
the Strait of Juan de Fuca. The east drainage flows southeast approximately 325 feet into East
Creek, at PPE 2. The East Creek flows into Kydikabbit Creek, which outfalls west of
Kydikabbit Point approximately 500 feet northeast of the dump, and ultimately discharges into
the Strait of Juan de Fuca. The 15-mile TDLs for both PPEs are completed in the Strait of Juan
de Fuca, where the TDL is applied as an arc because the direction of flow is not considered for
an ocean.

There are no drinking water intakes along the 15-mile TDL. Sport and recreational fishing
occurs on the Strait Juan de Fuca. Strait Juan de Fuca contains numbers species of fish,
including Chinook salmon, Coho salmon, halibut, lingcod, and black rockfish. Commercial
fishing occurs in the Strait Juan de Fuca.. The Olympic Coast National Marine Sanctuary are
located along the western shore of the Makah Reservation. The Olympic Coast National Marine
Sanctuary lies within, and extends past, the 15-mile TDL.
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There are several Federal and State threatened and endangered species assumed to be habituating
within the 15-mile TDL. Federal-listed threatened species include the Marbled Murrelet and
Steller Sea Lion. The State-listed endangered species include the Sea Otter.

In November 2007, eight blue mussel and one chiton tissue samples from Warmhouse Beach
during the Phase I Seafood Study. Samples contained concentrations of arsenic and cadmium
that exceeded the EPA Region 3 risk-based concentrations (RBCs) for fish tissue. Seafood
samples collected from the Strait Juan de Fuca also contained arsenic at concentrations
exceeding the RBCs.

The dump is in a remote area; access to the dump is unrestricted. Warmhouse Beach can be
accessed by a steep trail that begins at the northwest corner of the dump. The beach is used for
camping, surfing, and other recreational activities. The closest population is 1 to 2 miles from
the dump. '

No air samples have been collected on the property and there have been no reports of releases to
air from the property. An unregulated landfill can be a source of air contamination, commonly
from methane. There are 1,078 residents within the 4-mile TDL. The nearest schools are
located approximately 2 to 3 miles from WBD in Neah Bay. There are a total of 158 acres of
wetlands along the 4-mile TDL. Within the 4-mile TDL, Federal-listed Threatened Species
include the Marbled Murrelet within 2 to 4 miles and the Stellar Sea Lion within 3 to 4 miles.
Nearby sensitive environments include the Olympic Coast National Marine Sanctuary.

19




Makah Reservation — Warmhouse Beach Dump
Final Preliminary AssessmentReport
November 2010

5.0 REFERENCES

Brown & Caldwell (B&C). 1999. Draft Makah Indian Reservation Landfill Closure
Assessment. Prepared for the Makah Tribe of Indians, Clallam County.

Dow Chemical Company (Dow). 2010. Website for How Dioxins are Formed.
http://www.dow.com/commitments/debates/dioxin/definitions’/how.htm. Accessed
September 23, 2010.

Ecology and Environment (E&E). 2010. Geographic Information System Analysis, Sensitive
Environments, Makah Reservation Warmhouse Beach Dump Site, Memorandum to
Brandon Perkins (USEPA Regionl0). Contract EP-S7-06-02; TDD 10-08-0008.
September 13.

Fedstats. 2010. Website for MapStats: Clallam County, Washington.
http://www.fedstats.gov/qf/states/53/53009.html. Accessed July 12, 2010.

Federal Emergency Management Agency (FEMA). 2010. Website for the Map Service Center.
Current FEMA Issued Flood Maps, Clallam County, Flood Insurance Rate Map,
530021007SD, 12/15/89. Accessed July 15, 2010.

International Pacific Halibut Commission (IPHC), Halibut Length-Net Weight Table, Retrieved .
September 15, 2010,

http.//www.iphc. washmgton.edu/halcom/pubs/bulletm/lenwtmetchart.htm

Lawrence, Michael (Lawrence), Makah Tribal Council Chairman. 2009. Letter to Michelle
Pirzadeh, EPA Region 10. Re: Makah Tribe’s Petition for Preliminary Assessment of
Warmhouse Beach Open Dump on the Makah Indian Reservation and Request for
Removal Assessment. October 22, 2009.

Makah Tribe (Makah). Date Unknown. Warmhouse Beach Open Dump Closure Project. Date
Unknown.

MapQuest. 2010. Website: Map of Makah Reservation, WA. www.mapquest.com. Accessed
July 15, 2010.

McCoy, R. 2001. Biological Assessment — Industrial Development on the Makah Reservation.
Prepared for the Makah Nation, by Makah Forestry, in the Department of Natural
Resources.

Missouri Census Data Center (MCDC). 2010. Website: MABLE/Geocorr2K: Geographlc
Correspondence Engine with Census 2000 Geography.
http://mcdc2 .missouri.edu/websas/geocorr2k.html. Accessed May 18, 2010.

National Oceanic and Atmospheric Administration (NOAA). 1973. NOAA Atlas 2,
Precipitation- Frequency Atlas of the Western United States, Volume IX — Washington,

20



http://www.dow.com/commitments/debates/dioxin/definitions/how.htm
http://www.fedstats.gov/qf/states/53/53009.html
http://www.iphc.washington.edu/halcom/pubs/bulletin/lenwtmetchart.htm
http://www.mapquest.com
http://mcdc2.missouri.edu/websas/geocorr2k.html

Makah Reservation — Warmhouse Beach Dump
" Final Preliminary AssessmentReport
November 2010

1973. Accessed online:

http://hydrology.nws.noaa.gov/oh/hdsc/PF_documents/Atlas2_Volume9.pdf. Accessed
on July 15, 2010. '

. 2010. Olympic Coast National Marine Sanctuary.
http://olympiccoast.noaa.gov/welcome.html. Accessed September 9, 2010.

Recreational Fisheries Information Network (RecFIN), RecFIN Species Calculator, Retrieved
September 10, 2010, http://www.recﬁn.org/fonns/spcalc.html.

Ridolfi Engineers, Inc. (Ridolfi). 2001a. Draft Makah Strategic Project Implementation Plan.
Prepared for the Makah Indian Tribe. January 2001.

. 2001b. Makah Indian Reservation Warmhouse Beach Open Dump Hydrogeological
Investigation. Prepared for the Makah Tribal Council. September 2001.

. 2002a. Makah Indian Reservation Draft Solid Waste Management Plan. Prepared for
the Makah Tribal Council. October 2002.

. 2002b. Field Report concerning observations of Warmhouse Beach Dump and Crown
Zellerbach Property. October 29, 2002.

. 2002¢c. Makah Indian Reservation — Solid Waste Handling Facility — Preliminary
Engineering Report. Prepared for the Makah Indian Tribe. December 2002.

. 2002d. Makah Indian Reservation — Solid Waste Handling Facility — Environmental
Report. Prepared for the Makah Indian Tribe. December 2002.

. 2003. Makah Indian Reservation — Draft Warmhouse Beach Dump Closure Plan.
Prepared for the Makah Tribal Council.

. 2006. Strategic Project Implementation Plan for Department of Defense Environmental
Mitigations. Prepared for the Makah Tribe of Indians. August 2006

. 2007. Makah Seafood Study. Phase I Sampling and Analysis Report. Prepared for the
Makah Indian Tribe. November 2007.

——— 2008. Makah Native American Lands Environmental Program 2006-2007. December
2007 Semi-Annual Monitoring Analytical Results Summary and Trend Analysis
Prepared for Makah Indian Tribe. May 2008.

. 2009a. Makah Native American Lands Environmental Program, Program and
Accomplishments: Site 4. Site 4: Warmhouse Beach Open Dump. Site Background
and History. April 2, 2009.

. 2009b. Native American Lands Environmental Mitigation Program 2008. May 2009
Semi-Annual Monitoring Analytical Results Summary. Prepared for the Makah Indian
Tribe. July 2009.

21



http://hvdrologv.nws.noaa.gov/oh/hdsc/PF
http://olvmpiccoast.noaa.gov/welcome.html
http://www.recfin.org/forms/spcalc.htinl

Makah Reservation — Warmhouse Beach Dump
Final Preliminary AssessmentReport
November 2010

Science Applications International Corporation (SAIC). 1993. Landfill Closure Plan for the
Makah Reservation. Prepared for the EPA, Region 10, under Contract No. 68-W9-0008.

Schultz, Ken. 2000. Schultz's Fishing Encyclopedia: Worldwide Angling Guide. Accessed

online: http://www.gofishn.com/content/washington-strait-of-juan-de-fuca. Accessed
July 15, 2010.

TechLaw, Incorporated (TechLaw). 2010a. Logbook for the Removal Assessment Sampling
Event. January 2010.

. 2010b. Telecon between Jamie Sloan, TechLaw, and Noel Phillip, Washington
Department of Ecology representative. July 14, 2010.

U.S. Department of Health and Human Services and Indian Health Service (DHHS and IHS).
1995. First Annual Report of the Indian Lands Open Dump Clean Up.

United States Environmental Protection Agency (USEPA). 2010a. Communication Log between
Brandon Perkins, USEPA Region 10, and Sandy Zeiner, Northwest Indian Fisheries
Commission. Subject: Tribal fish catch numbers for areas 4A and 4B. August 23, 2010.

. 2010b. Communication Log between Brandon Perkins, USEPA Region 10, and Ray
Colby, Makah Tribe. Subject: Makah Tribe subsistence harvest on Warmhouse Beach.

August 19.

1990. 40 CFR Part 300, Hazard Rankmg System, Final Rule, Vol. 55, No. 241.
December 14.

U.S. Fish and Wildlife Service (USFWS). 2010a. National Wildlife Refuge System. Flattery
Rocks National Wildlife Refuge.

http.//www.fws. gov/washmgtonmar1t1me/ﬂattemocks/ . Accessed August 25, 20110.

. 2010b. National Wetlands Inventory. Website: View Wetlands Data with Google
Earth. http://www.fws.gov/wetlands/data/GoogleEarth.html. Accessed May 24, 2010.

U.S. Forest Service (USFS). 2010. Website for Olympic National Forest, Recreational
Activities, Climate. http://www.{s.fed.us/r6/olympic/recreation-nu/climate 1.shtml.
Accessed July 15, 2010.

Washington State Department of Fish and Wildlife (WDFW). 2010a. Request for public records
(WDFW), dated August 23.

. 2010b. Email to Brandon Perkins, USEPA, from Corey Niles, WDFW. Subject:
Commercial groundfish landings in Neah Bay, dated August 31.

. 2010c. Email to Brandon Perkins, USEPA, from Wendy Beeghley, WDFW. Subject:
Recreational salmon and groundfish catch and commercial salmon catch in area 4A and
4B, dated August 25.

. 2010d. Email to Brandon Perkins, USEPA, from Wayne Palsson, WDFW. Subject:
Fish body weight for groundfish, dated September 14.

22



http://www.gofishn.com/content/washington-stiait-of-iuan-de-fuca
http://www.fws.gov/washingtonmaritime/flattervrocks/
http://www
http://fws.gov/wetlands/data/GoogleEarth.html
http://www.fs.fed.us/r6/olvmpic/recreation-nu/climate

Makah Reservation — Warmhouse Beach Dump
Fina) Preliminary AssessmentReport
November 2010

. 2008. Website: Washington State Species of Concern List.

http://wdfw.wa.gov/conservation/endangered/lists/search.php?searchby=All&orderby=A
nimalType, CommonName ASC. Accessed September 28, 2010

. 2008. Website: Priority Habitats and Species List, Olympia, Washington.
http://wdfw.wa.gov/hab/phs/phs_list_2008.pdf. Accessed May 24, 2010.

. 2008. Washington State Sport Catch Report 2002. April.

Washington State Department of Ecology (Ecology). 2010. Website for Ecology Well Logs.
http://apps.ecy.wa.gov/welllog/textsearch.asp. Accessed July 12, 2010.

White Shield Environmental (White Shield). 1995. Waste Delineation and Characterization
Report, Makah Landfill, Neah Bay, Washington.

WorldClimate. 2010. Website for Average Rainfall in Neah Bay, Washington.
http://www.worldclimate.com/cgi-bin/data.pl?ref=N48W124+2200+455801C. Accessed
July 15, 2010.

23



http://wdfw.wa.gov/conservation/endangered/lists/search.php?searchbv=All&orderbv=A
http://apps.ecv.wa.gov/welllog/textsearch.asp
http://www.worldclmiate.com/cgi-bin/data.pl?ref=N48W124+2200+455801C

Makah Reservation — Warmhouse Beach Open Dump
Final Preliminary Assessment Report
November 2010

APPENDIX A
FIGURES



'DELORME

MN (17 5° E)

Created By: JLS . 2
Date: 06/14/2010 o o General Site Location

Source: Delorme Xmap 6 Makah Reservation
Warmhouse Beach Dump

m T@(hlﬂw Clallam County, Washington | Clallam CI::.:lltlyl,hvzashington

Quality & Integrity




500 1000
Data Zoom 14-1

Created By: JLS
Date: 06/14/2010
Source: Delorme Xmap 6

'+ Techlaw

Quality & Imtegrity

MN (17.5°E)

Legend Figure A-2.
Sample Locations

PPE Makah Reservation
SW & SD Sample Warmhouse Beach Dump

SS Sample
SW, SS, & SD Sample NeahBey
Clallam County, Washington | Clallam County, Washington

Site Location




MN (17 5° E)

Created By: JLS Legend Figure A-3

4-Mile Radius Map
Date: 06/14/2010 . :
Source: Delorme Xmap 6 o . Makah Reservation

Warmhouse Beach Dump

m Te(h I.aw Clallam Climyl,h‘{'ashington

Quality & Integrity




Created By: JLS
Date: 06/14/2010
Source: Delorme Xmap 6

X+ Techlaw

QGuality & Integrity

Site Location
PPE

MN(175°E)

e e,

Figure A-4
15-Mile TDL Map
Makah Reservation
Warmhouse Beach Dump

Neah Bay
Clallam County, Washington




Makah Reservation — Warmhouse Beach Open Dump
Preliminary Assessment Report
September 2010

APPENDIX B
TABLES




Table B-1

Organic Analytical Results Summary - Surface Soil Samples
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

Makah Reservation — Warmhouse Beach Dump

Preliminary Assessment
November 2010

CLP Sample ID JC658 JC651 JC652 JC653 JC655 JC656
Location ID WBB-06-SS WB-14-SS WB-15-SS WB-16-SS WB-17-SS WB-18-SS
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010
Location Background Waste Pile

Volatile Organi¢: Compounds (ug/kg) - 25 R
1,1-Dichloroethene 2.7 1Q 0.76 JQ 1.1 JQ 1.2 JQ 96U
1,4-Dioxane 420 R 110 R 160 R 140 R 140 R 190 R
2-Butanone 27 JQ 11U 24 14 U 25 27
Benzene 21U 53U 4 1Q 69U 6.8 U 96U
Cyclohexane 21U 53U 7.8 U 6.9 U 6.2 1Q 9.6 U
Ethylbenzene 21U 53U 0.85JQ 6.9 U 0.84 JQ 098 JQ
m,p-Xylene 21U 53U 0.99 JQ 69 U 2.2 JQ 291JQ
Methylcyclohexane 21U 53U 7.8 U 69 U 11 9.6 U
0-Xylene 21U 53U 7.8 U 69 U 1.1JQ 1.4 JQ
Styrene 21 U 53U 7.8 U 0.82 JQ 6.8 U 9.6 U
Toluene 21U 53U 5.1JQ 69U 231JQ 331JQ
Semivolatile Organic Compounds (ug/kg) o B : N
2-Methylnaphthalene 9.1U 39U 3.8JQ 43U 14 8.2
4-Methylphenol 470 U 200 U 260 U 440 U 120 JQ 76 JQ
Acenaphthene 9.1 U 1.2 U 52 43U 14 12
Acenaphthylene 9.1 U 39U 5U 43U 4.6 U 2.6 1Q
Acetophenone 470 U 3.3 JQ 47 JQ 99 JQ 480 U 230U
Anthracene 9.1U 331JQ 2.8 JQ 2.5JQ 21 17
Benzo(a)anthracene 9.1 U 28 5.8 5.9 58 55
Benzo(a)Pyrene 9.1U 27 33 11 59 45
Benzo(b)fluoranthene 91U 29 9.9 1 60 32
Benzo(g,h,i)perylene 9.1 U 7.4 5U 6.2 18 16

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)
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CLP Sample ID JC658 JC651 JC652 JC653 JC655 JC656
Location ID WBB-06-SS WB-14-SS WB-15-SS - WB-16-SS WB-17-SS WB-18-SS
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010
Location Background Waste Pile

Benzo(k)fluoranthene 9.1U 11 4.51Q 3.5JQ 22 20
Bis(2-ethylhexyl)phthalate 470 U 63 JQ 260 U 110 JQ 2,200 410
Butylbenzylphthalate 470 U 200 U 260 U 440 U 130 JQ 61 JQ
Chrysene 9.1 U 18 16 15 86 52
Dibenzo(a,h)anthracene 9.1 U 4.5 5U 43 U 4.6 U 44U
Di-n-butylphthalate 470 U 200 U 58 JQ 440 U 480 U 230 U
Fluoranthene 9.1U 38 24 16 140 130
Fluorene 9.1 U 3.9 JQ 5U 43 U 15 18
Indeno(1,23-cd)pyrene 9.1 U 15 5U 49 24 22
Naphthalene 9.1 U 2.8 JQ 7 43 U 10 8.2
Pentachlorophenol 18 U 7.8 U 10U 4.4 JQ 15 13
Phenanthrene 9.1U 9 17 4 JQ 76 65
Pyrene 9.1U 37 22 17 130 91
Pesticide and PCB (ug/kg) ]
4,4'-DDD 94 U 42U 0.37JQ 44U 4.8 U 42 U
4,4-DDT 9.4 U 42 JK 52U 44U 4.8 U 42U
Aldrin 47U 0.53 JQ 26 U 22U 24U 0.091 JQ
alpha-BHC 4.7 U 2 U 26U 0.72 JQ 2.9 1.4 JQ
alpha-Chlordane 4.7 U 35 2.6 U 22U 24U 2.1 U
Aroclor - 1016 92 U 38 U 17 JQ 42 U 12 JQ 42 U
Aroclor - 1254 92 U 38U 49 U 12 JQ 28 JQ 41 JQ
delta-BHC 0.29 JQ 2 U 26U 22U 24U 21U
Endosulfan | 4.7 U 2 U 2.4 JQ 22U 0.45 JQ 0.25 JQ
Endosulfan 11 9.4 U 42 U 0.43 JQ 44 U 0.76 JQ 42 U
Endosulfan sulfate 9.4 U 0.16 JQ 52U 44 U 48 U 0.061 JQ
Endrin 9.1 U 2.1JQ 52U 44U 0.42 JQ 42 U
Endrin ketone 0.076 JQ 0.037 JQ 52U 44U 48 U 42 U
gamma-Chlordane 4.7U 39 1.8JQ 22U 2.4 U 2.1U
Heptachlor 47U 9=§ 2.6 U 22U 24U 2.1U

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)
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CLP Sample ID JC658 JC651 JC652 JC653 JC655 JC656
Location ID WBB-06-SS WB-14-SS WB-15-8S WB-16-SS WB-17-SS WB-18-SS
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010
Location Background Waste Pile

10U . .
TPH-GC/Diesel Range Organics 9u | 13 3.8U 24U 26 U 19 U |
TPH-GC/Motor Oil Range 18U I 48 270 520 1,300 490 |
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample

ID= idenﬁﬁcaﬁon

J = The analyte was positively identified. The associated numerical result is an estimate.
K = Unknown bias
Location ID = START-3 sample identification number
mg/kg = Milligrams per kilgoram
Q= Detected concentration is below the method reporting limit/Contract required quantitation limit, but is above the method detection limit.

R = Sample results were rejected due to serious deficiencies in the ability to analyze the sample and meet QC criteria. The presence or absence of the analyte cannot be
verified.
SS = Surface soil

U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample
detection limit.

ng/kg = Micrograms per kilogram
WB= Warmhouse Beach Open Dump
WBB = Warmhouse Beach Background

- Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Table B-2

Organic Analytical Results Summary - Surface Soil SPLP Samples
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010

CLP Sample ID JC6A1/6 JC6A2/7 JC6A3/8 JC6A4/BO
Location ID WB-14-SS WB-15-SS WB-16-SS WB-17-SS
Sample Date 1/27/2010 1/27/2010 1/27/2010 1/27/2010
Location Waste Pile
Volatile Organic Compounds (ug/L)
2-Butanone 5U 5U 5U 2.5JQ
Benzene 05U 0.311JQ 05U 0.17 JQ
Ethylbenzene 0.11 JQ 05U 05U 0.14 JQ
m,p-Xylene 0.33 JQ 05U 05U 0.4 JQ
0-Xylene 0.37 JQ 05U 05U 0.21 JQ
Toluene 0.079 1Q 0.065 JQ 05U 0.44 JQ
Trichlorofluoromethane 05U 05U 05U 0.11 JQ
Semivolatile Organic Compounds (ug/L)
Benzaldehyde | 5 UK 5 UIK 5 UJK 5 UIK
Bis(2-ethylhexyl)phthalate I 1.11Q 2.11Q 0.81 JQ 0.59 JQ
Fluorene I 0.1 U 0.1 UJK 0.1U 0.13
Key:

CLP Sample ID = Contract Laboratory Program sample identification number
ID = Identification )
J = The analyte was positively identified. The associated numerical result is an estimate.
K = Unknown bias
Location ID = START-3 sample identification number
Q= Detected concentration is below the method reporting limit/Contract required quantitation limit, but is
above the method detection limit.
SPLP = Synthetic Precipitation Leaching Procedure
S8 = Surface soil
U = The material was analyzed for but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample detection limit.
pg/L = Micrograms per liter
WB= Warmhouse Beach Open Dump

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Inorganic Analytical Results Summary - Surface Soil Samples
Makah Reservation - Warmhouse Beach Open Dump

Table B-3

Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010

Neah Bay, Clallam County, Washington
CLP Sample ID MJC658 MJC651 MIC652 MIC653 MIC655 MIC656
Location ID WBB-06-SS WB-14-SS WB-15-SS WB-16-SS WB-17-SS WB-18-SS
Sample Date 1/26/2010 1/27/2010 1/277/2010 1/27/2010 1/27/2010 1/27/2010
Location Background Waste Pile
Inorganic Compounds (mg/kg)
Antimony 15.1 UJ 6.8 UJ 33.7J 1.2] 0.99 1] 1]
Arsenic 8 9.6 6.9 7.2 8.3 6.1
Barium 3091 81.1 178 70.1 112 81.4
Beryllium 0421 041 0.22 U 0.42 ] 0.34 U 027 U
Cadmium 13U 0.26 ] 10.8 0.54 ) 0.75 0.62
Chromium 319) 36.4 ) 35} 44.5]) 35.71] 27.51)
Cobalt 6.11] 13.1 10.8 15.3 13.4 10.4
Copper 30.2 69.7 520 83 182 140
Lead 10.6 J 23.57) 127J 58.9 J 137 J 104 J
Manganese 274 954 J 540) 5751 481) 346 J
Mercury 0.26 0.12 U 0.095 ] 0.27 0.15 0.12]
[Nickel 14.1 35.8 40.7 31 32.7 24
Silver 0.271] 0.17 ] 2 0.074 ) 0.111] 0.12)
Thallium 341 4.5 3.3 4.5 4.3 3.1
Vanadium 78.3 ) 73] 35.51] 83.8 ] 742 5231
Zinc 39.2] 80.7J 923 J 165 J 375 J 262 J
Key:

Bold and Underlined = Concentration elevated when compared to background

CLP Sample ID = Contract Laboratory Program sample

ID = Identification

J = The analyte was positively identified. The associated numerical result is an estimate.

Location ID = START-3 sample identification number

SS = Surface soil

U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample

mg/kg = Millagrams per kilogram

detection limit.

WB= Warmhouse Beach Open Dump
WBB = Warmhouse Beach Background

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)
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Table B-4
Inorganic Analytical Results Summary - Surface Soil SPLP Samples
Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

CLP Sample ID MIC651 MJIC652 MIJC653 MIC655
Location ID WB-14-SS WB-15-SS WB-16-SS WB-17-SS
Sample Date 1/27/2010 1/27/2010 1/27/2010 1/27/2010

Location Waste Pile
[Inorganic Compounds (ug/L)
Antimony 1.2 20.3 2.7 10.2
Arsenic 0.63 U 0.63 U 0.63 U 0.9
Barium 1711 29 20 ) 38 ]
Chromium 1.3 0 1.3U 1.4 13U
Copper 2.7 15.3 8.44 4.7
Lead 1.3 1.7 35 3.7
Nickel 1.2 1.7 1.2 1.8
Zinc 22] 22 3317 23]
Key:

CLP Sample ID = Contract Laboratory Program sample identification
1D = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.
Location ID = START-3 sample identification number
SPLP = Synthetic Precipitation Leaching Procedure
SS = Surface soil
U = The material was analyzed for but was not detected above the level of the associated
value. The associated value is either the sample quantitation limit or the sample detection limit.
ug/L = Micrograms per liter
WB= Warmhouse Beach Open Dump

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)



Table B-5

Dioxin Analytical Results Summary - Surface Soil and Sediment Samples
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

Makah Reservation — Warmhouse Beach Dump

Preliminary Assessment
November 2010

CLP Sample ID JC651 JC652 JC653 JC655 MJC667 MJC668 MJC660 MJC662
Location ID WB-14-88 WB-15-8S WB-16-8S WB-17-S8 WBW-01-SD WBW-02-SD WBE-08-SD WBE-09-SD
Sample Date 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/26/2010 1/26/2010 1/27/2010 1/27/2010

Location Waste Pile West Creek East Creek
Dioxin/ Furan (ng/kg) = = ‘ Moo ot %
2378-TCDD 0.345 JQ 150 0318 U 2.56 2.24 4.04 0.249 U 0.404 U
2378-TCDF 1.79 386 JL 1.6 19 8.32 20.1 1.95 2.18
12378-PeCDF 1.6 JQ 574 U 1.11 JQ 16.9 5.61 11.5 1.08 U 0.752 JQ
12378-PeCDD 1.1JQ 763 1.33 JQ 12.3 43 JQ 8.1 0.556 JQ 0.850 U
23478-PeCDF 2.51JQ 1,180 1.37 29.9 7.29 16.8 1.03 JQ 1.19 JQ
123478-HxCDF 1.92 1Q 1050 U 220 JQ 32.8 43 JQ 11.6 0.767 JQ 0.61 JQ
123678-HxCDF 229 JQ 790 2.34 JQ 30.3 7.38 11.2 0.553 JQ 0.467 JQ
123478-HxCDD 0.8 JQ 963 1.18 JQ 9.07 2.75JQ 4.89 0.358 JQ 0.268 JQ
123678-HxCDD 2.18 JQ 2,160 JL 4.6 30.5 8.62 16 0.597 JQ 0.58 JQ
123789-HxCDD 1.45 JQ 1,530 2.45 1Q 16.5 5.28 9.53 0.403 JQ 0.481 JQ
234678-HxCDF 3.01JQ 1,450 3.36 JQ 354 5.7 11.1 0.784 JQ 0.599 1Q
123789-HxCDF 0.733 JQ 191 0.84 8.41 1.56 U 275U 0211 U 0.137 U
1234678-HpCDF 11.9 4,990 JL 21.3 183 24 41.5 213 JQ 2.06 1Q
1234678-HpCDD 31.7 10,700 JL 82.7 702 183 296 6.05 5.28
1234789-HpCDF 0.98 U 167 7.89 18.6 U 200U 3.47 1Q 0.306 U 0279 U
OCDD 230 17,100 JL 800 7,480 JH 1,900 2,990 43.9 33.6
OCDF 15.4 1,100 54.4 340 JH 31.8 48 2.64 1Q 2.35JQ
Key:
! CLP Sample ID = Contract Laboratory Program sample

ID = Identification

H = High bias

J = The analyte was positively identified. The associated numerical result is an estimate.

L = Low bias

Location ID = START-3 sample identification number

ng/kg = Nanograms per kilogram

SS = Surface soil

detection limit.
WB = Warmhouse Beach Open Dump

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)

Q= Detected concentration is below the method reporting limit/Contract required quantitation limit, but is above the method detection limit.

U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample



Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment
November 2010

Table B-6
Organic Analytical Results Summary - Surface Soil PBDE Samples
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

CLP Sample ID MIC658 . MIC651 MJC652 MIC653 MIC655 MIC656
Location ID WBB-06-SS WB-14-SS WB-15-SS WB-16-SS WB-17-SS§ WB-18-SS
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010

Location Background :
’BDE (ug/k b o ; 4 .
BDE# 28 14U 1U 0.361] 0271 0.641] 0.73 ]
BDE# 47 14U 3.5 20 14 29 35
BDE# 99 14U 6.4 37 37 58 66
BDE#100 14U 1.4 7.8 7.2 11 13
BDE#153 14U 0.951] 5.1 4.7 6.8 74
BDE#154 14U 0.851] 4.5 4 5.6 6
BDE#183 14U 1U 23 0.6 1.1 1.1
BDE#209 14 U 641]. 12] 18 J 17J 24

Key:
Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample

ID = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.
Location ID = START-3 sample identification number
PBDE = polybrominated diphenyl ethers
SS = Surface soil
U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation iimit or the sample
detection limit.
ug/kg = Micrograms per kilogram
WB= Warmhouse Beach Open Dump
WBB = Warmhouse Beach Background

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010
Table B-7
Organic Analytical Results Summary - Surface Water Samples - West Creek
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington
CLP Sample ID JC621 JC628 JC629 JC630 JC631 JC632 JC633
Location ID WBB-06-SW WBW-01-SW WBW-02-SW WBW-03-SW WBW-04-SW WBW-05-SW WBW-07-SW
Sample Date 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010
Location Background West Creek

Volatile Organic Compounds (ug/L) : N
1,2-Dichloroethane | 05U | 1.1 [ 019)Q 05U | 05U 05U [ 0.083)Q
Semivolatile Organic Compounds (ug/L) Bl
3,3-Dichlorobenzidine 5 UJK 5 UK 5 UJIK 5 UK 5 UIK 5R 5 UJK
4-Chloroaniline 5 UJIK 5 UK 5 UIK 5 UIK 5 UIK 5R 5 UJK
Hexachlorocyclopentadiene 5 UK 5 UIK 5 UJK 5 UJK 5 UJK 5R 5 UJK
Perchlorate ) 0.1U 529 4.1 2.1 26.6 24.7 41
Pesticide and PCB (ug/L) T T — . -
Endosulfan 11 [ 01U [ o1vu | 0.1U | 0.1U | 0.1U [ 0.1U [ 0.0053 JQ

Key:
Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number
ID = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.

K = Unknown bias
Location ID = START-3
Q= Detected concentration is below the method reporting limit/Contract required quantitation limit, but is above the method detection limit.
R = Sample results were rejected due to serious deficiencies in the ability to analyze the sample and meet QC criteria. The presence or absence of the analyte cannot be verified.
SW = Surface Water
U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample detection limit.
ug/L = Micrograms per liter
WBB = Warmhouse Beach Background
WBW= Warmhouse Beach Open Dump - West Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Table B-8

Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010
Inorganic Analytical Results Summary - Surface Water Samples - West Creek
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington
CLP Sample ID MIC621 MJC628 MJC629 MIC630 MJC631 MJC632 MJC633
Location ID WBB-06-SW WBW-01-SW WBW-02-SW WBW-03-SW WBW-04-SW WBW-05-SW WBW-07-SW
Sample Date 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010
Location Background West Creek
Unorganic-Compounds:(ug/L) - o
Arsenic 1U 1.5 1.3 14 1.1 1.1 14
Barium 2.11] 51.7 49.7 55.1 68.9 67.6 56.3
Cadmium 1 U 0.088 J 1 U 0.069 J 1U 1 U 0.084 J
Chromium 022U 0.62J 1J 0917J 039 U 12 0.85J
fiCobalt 1U 0.63 ) 038 ] 0.87J 0.33 ) 0.8 0.83 J
Copper 0.23 ] 2.6 1.5J 2.2 1J 2) 191J
Lead 1 U 12 0311 0.69 J 1U 0.57] 0.62]
Manganese 241] 178 J 34.6 J 98.6 J 19.8 J 62.9 ) 894 J
Nickel 0.18J 4.8 4.4 4.4 4.9 5.2 4.6
Selenium 5U 5.4 S.2 4.7] 4.3] 4.1] 5.2
Vanadium 0.28 J 0.89 J 0.34J 1.6J 0.5] 19J 1.5
Zinc 2UJ 50.8 J 282 J 31.1J 14.1J 22.8J 304)
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number

ID = Identification

J = The analyte was positively identified. The associated numerical result is an estimate.

Location ID = START-3 sample identification number
SW = Surface Water

U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample detection limit.
ug/L = Micrograms per liter

WBB = Warmhouse Beach Background

WBW= Warmhouse Beach Open Dump - West Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Table B-9

Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010
Inorganic Analytical Results Summary - Filtered Surface Water Samples - West Creek
Makah Reservation - Warmhouse BeachOpen Dump
Neah Bay, Clallam County, Washington
CLP Sample ID MJC638 MJC645 MJC646 MJC647 MIC648 MIC649 MIJC650
Location ID WBB-06-SW WBW-01-SW WBW-02-SW WBW-03-SW WBW-04-SW WBW-05-SW WBW-07-SW
Sample Date 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010
Location Background West Creek
Inorganic Compounds (ug/L) L B
Arsenic 0.08 J 13 1.2 1.1 1 0.98 J 1.2
Barium 14.5 47.7 50.2 50.9 64.7 63.7 50
Cobalt 11U 0.34) 0.251] 0.211] 0.191] 0.18J 021]
Copper 093] 1.6J 1.4] 34 1.3] 1.1] 4.8
Manganese 2.6 114 14.7 2.1 24 1.2 2.2
Nickel 0.81] 4.3 4 33 4.4 3.5 3.4
Selenium 041U 52 5 4.8 44 ] 4.2 ] 4.7 ]
Silver 1 R 1R 1R 1 R 1R 1 R 1 R
Vanadium 0321] 5U 0.1] 0.081 J 0.14J 02 0.11J
Zinc 4 354 214 14 12.6 9.3 16.2
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number

1D = Identification

Location ID = START-3

SW = Surface Water

ug/L = Micrograms per liter

WBB = Warmhouse Beach Background

WBW= Warmhouse Beach Open Dump - West Creek

J = The analyte was positively identified. The associated numerical result is an estimate.

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)

R = Sample results were rejected due to serious deficiencies in the ability to analyze the sample and meet QC criteria. The presence or absence of the analyte cannot be verified.

U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample detection limit.




Makah Reservation ~ Warmhouse Beach Dump
Preliminary Assessment

November 2010
Table B-10
Organic Analytical Results Summary - Sediment Samples - West Creek
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington
CLP Sample ID JC657 1C667 JC668 JC669 JC670 JC671 JC672
Location ID WBB-06-SD WBW-01-SD WBW-02-SD WBW-03-SD WBW-04-SD WBW-05-SD WBW-07-SD
Sample Date . 1/26/2010 1/26/2010 01/26/10 01/26/10 01/26/10 01/26/10 01/26/10
Location Background West Creek .

Kolatile Organic;Compounds (Hg/kg)::. = . - -
[1,4-Dioxane 220 R 350 R 220 R
Isopropylbenzene 43 U 97U 11U 18 U 11U
Styrene 43 U 9.7U 11U 18 U 11 U
Toluene 43 U 1.3JQ 11U 2.51Q 11U
emivolutile Orgar —
Benzo(a)pyrene 16 UK 6 5.6 UIK 5.9 UJK
Perchlorate 52U 13.6 5.61 26U 139
Pesticide and PCB (ug/kgj) ' '8 . LW P 0 b , . =
4,4'-DDD 6.5 U 2 JQ 1.1 JQ 56U 59U 0.099 JQ
Aldrin 33U 10U 83U 29U 29U 0.068 JQ 0.059 1Q
alpha-BHC 33U 0.27 JQ 83U 29U 0.038 JQ 0.13 JQ 0.087 JQ
alpha-Chlordane 33U 10U 0.55 1Q 29U 29U 0.089 JQ 39U
Aroclor - 1254 67 U 56 JQ 30 JQ 58 U 55U 58 U 75 U
delta-BHC 33U 0.4 1Q 83U 29U 29U 3U 39U
Endosulfan [ 33U 0.62 JQ 83U 29U 29U 3U 39U
Endosulfan 11 65U 20U 1.1 JQ 56 U 5.6 U 0.14 JQ 75U
Endosulfan sulfate 6.5U 20 U 16.6 U 0.14 JQ 0.051 JQ 59U 7.5 U
Endrin ketone 65U 0.8 JQ 16.6 U 56 U 5.6 U 59U 75U
gamma-BHC(Lindane) 33U 0.26 JQ 83U 29U 29U 3U 39U
gamma-Chlordane 330 0.22 JQ 0.2 JQ 29U 29U 3U 39U
Heptachlor 33U 10U §3U - 29U 0.072 JQ 3U 0.1 JQ
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number
ID = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.
K = Unknown bias
Location ID = START-3 sample identification number
Q= Detected concentration is below the method reporting limit/Contract required quantitation limit, but is above the method detection limit.
R = Sample results were rejected due to setious deficiencies in the abiiity |3
SD = Sediment
U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample detection limit.
ug/kg = Micrograms per kilogram |
WBB = Warmhouse Beach Background
WBW= Warmhouse Beach Open Dump - West Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010
Table B-11

Inorganic Analytical Results Summary - Sediment Samples - West Creek
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

CLP Sample ID MJC657 MJC667 MJC668 MJC669 MJC670 MJC671 MJC672
Location ID WBB-06-SD WBW-01-SD WBW-02-SD WBW-03-SD WBW-04-SD WBW-05-SD WBW-07-SD
Sample Date 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010

Location Background West Creek
Mno’gankwnds( g “r 3 el R % .;L;i 2= PO T, S _.-v .:;L X _—;: -_.; "'"‘ :.,_ Eo ; e, z S5 . ~ % i ,I
Antimony 13 UJ 8.1)J 3.9) 9.3 UJ 10.2 UJ 9.4 UJ
Arsenic 4.7 13.4 11.3 6.1 8.9 . 4.2
Barium 77.8 701 316 105 83.4 91.2 98
Beryllium 0.62 J 0.68 J 0.79 J 0.61J 0.61J 0.35J 0.49 J

[Cadmium 11U 6 2.7 0.25 J 0.85 U 1.2 U 0.18 J

[[Chromium 46 J 32.6 J 34.1) 60.9 J 64 J 30.1 ) 60.4 J

f[Cobalt 8J 68.7 47.2 16.5 17.6 10 J 16.4

[Copper 36.7 111 78 36.2 62.4 35.6 53

Lead 8.1]J 50.5 J 38 J 8.2 J 9.2 ) 82 ) 8)J
Manganese 188 J 26,500 J 10,000 J 508 J 304 J 752 J 550 J
Mercury 0.13 J 0.48 J 0.5U 0.11J 0.17 U 0.14 J 0.16 U
Nickel 23.9 129 88 47.3 43.1 32.6 40.9
Selenium 1.5 ] 19.8 U 17.6 U 54U 59U 1.1J 55U
Silver 034 J 1.6 J 0.74 J 1.6 U 0.14 J 0.17 J 1.6 U
Thallium 1.8 J 6.3J 3.9) 52 4.9 1.5 4.8
Vanadium 86.1J 62.3J 65.9 J 102 J 121 J 55.1J 93.4 J
Zinc 62.6 J 2,610 J 1,200 J 153 J 80.3 J 160 J 141 J
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number
ID = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.
Location ID = START-3 sample identification number
SD = Sediment
U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample detection limit.
mg/kg = Millagrams per kilogram
WBB = Warmhouse Beach Background
WBW= Warmhouse Beach Open Dump - West Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)
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Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010
Table B-12
Organic Analytical Results Summary - Sediment PBDE Samples - West Creek
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington
CLP Sample ID MJC657 MJC667 MJC668 MJC669 MJC670 MJC671 MIC672
Location ID WBB-06-5SD WBW-01-SD WBW-02-SD WBW-03-SD WBW-04-SD WBW-05-SD WBW-07-SD
Sample Date 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010 1/26/2010
Location Background West Creek

PBDE (ug/kg) e T Iz
BDE# 28 1.1 U 1.1J 1] 1.1 U 1.1U
BDE# 47 1.1 U 48 36 0.19) 1.1U 0.31]J
BDE# 99 1.1 U 160 100 0.38 ] 1.1 U 23 0.311]
BDE#100 1.1 U 33 22 1.1 U 1.1 U 0.67 J 12U
BDE#153 1.1U 18 12 1.1 U 1.1U 1.3 U 1.2 U
BDE#154 1.1 U 16 11 1.1 U 1.1 U 1.3 U 1.2U
BDE#183 1.1 U 267 1.77J 1.1 U 1.1 U 1.3U 1.2U
BDE#209 11U 18J 15) 11U 11U 13U 12 U
Key:

Bold and Underlined = Concentration elevated when compared to background

CLP Sample ID = Contract Laboratory Program sample

ID = Identification

J = The analyte was positively identified. The associated numerical result is an estimate.

Location ID = START-3 sample identification number

PBDE = polybrominated diphenyl ethers

SD = Sediment
U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample

ng/kg = Micrograms per kilogram
WBB = Warmhouse Beach Background

detection limit.

WBW= Warmhouse Beach Open Dump - West Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Table B-13

Organic Analytical Results Summary - Surface Water Samples - East Creek

Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment
November 2010

CLP Sample ID JC622 JC623 JC624 JC625 JC626 JC627
Location ID WBB-13-SW WBE-08-SW WBE-09-SW WBE-10-SW WBE-11-SW WBE-12-SW
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010

Location Background East Creek
Semivolatile Organic Compounds (ug/L)
Acenaphthene [ 0.1U [ 01U 0.1 U 0.1U 0.084 JQ 0.1 U
Perchlorate I 01U | 293 2.06 1.96 1.92 2.04
Pyrene I 0.1 UK | 007JQ 0.1U 0.1U 0.1 UJK 0.1U
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number
ID = Identification
J = The analyte

K = Unknown bias
Location ID = START-3 sample identification number
Q= Detected concentration is below the method reporting limit/Contract required quantitation limit,
SW = Surface Water

U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample detection limit.

ug/L = Micrograms per liter
WBB = Warmhouse Beach Background
WBE= Warmhouse Beach Open Dump - East Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Table B-14

Inorganic Analytical Results Summary - Surface Water Samples - East Creek

Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment
November 2010

CLP Sample ID MIC622 MJC623 MJC624 MJC625 MJC626 MJC627
Location ID WBB-13-SW WBE-08-SW WBE-09-SW WBE-10-SW WBE-11-SW WBE-12-SW
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010

Location Background East Creek
Inorganic Compounds (ug/L)
Arsenic 0.28 J 14 1.1 1 1 1.1
Barium 14.8 87 50.7 45.9 45.9 48
Cadmium 1U 1.1 0.13] 0.111J 0.081J 0.14 ]
Chromium 161 048 U 041 U 0.28 U 031 U. 0.38 U
Cobalt 047 1.2 0.29 ] 022 021] 0.26 )
Copper 1.91] 4.6 2.2 1.8 1.7] 2.2
Lead 0.53 ) 2.5 1.1 0.82) 0.611] 0951
Manganese 2931 5191 29.1) 20.7 ) 1541] 2591]
[Nickel 1.3 14.6 4.1 3.5 34 3.9
Selenium 04U 5.2 4.4 J 4] 4.1 441J
Vanadium 291 1.3] 092] 0.68 ] 0.5917] 0.78 ]
Zinc 43 282 ) 71.7J 63J 557 J 688 J
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number

ID = Identification

J = The analyte was positively identified. The associated numerical result is an estimate.

Location ID = START-3 sample identification number
SW = Surface Water

U = The material was analyzed for but was not detected above the level of the associated value.
detection limit.

ug/L = Micrograms per liter

WBB = Warmhouse Beach Background

WBE= Warmhouse Beach Open Dump - East Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)

The associated value is either the sample quantitation limit or the sample




Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment
November 2010
Table B-15

Inorganic Analytical Results Summary - Filtered Surface Water Samples - East Creek
Makah Reservation Warmhouse Beach Dump
Neah Bay, Clallam County, Washington

CLP Sample ID MIC639 MJC640 MIC641 MIC642 MIC643 MIC644
Location ID WBB-13-SW WBE-08-SW WBE-09-SW WBE-10-SW WBE-11-SW WBE-12-SW
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010

Location Backgroun East Creek
Inorganic. Compounds (ug/L) v . ! e B
Arsenic ) 0.12 14 11 1 1.1 0.99 J
Barium 951 64.2 49.6 46.2 44.7 46.2
Cadmium 1U 0.18 J 0.097 J 0.083 J 0.074 J 0.084 J
l[Cobalt 1U 0.18 J 0.11J 0.12) 0.097 J 0.11J
Copper 3.4 191) 14) 141) 131 131
Manganese 5.8 21.6 3.9 1.5 1.1 3.6
Nickel 0511 4.8 3.3 3.1 2.9 3.1
Selenium 031U 5.8 447 4117 437J 4]
Silver 1R 1 R 1R 1R 1R 1R
Vanadium 0.59 0.14J 022 0221] 0211) 0.19)
Zinc 3.7 90.3 58 47.9 435 53
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number
ID = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.
Location ID = START-3 sample identification number
R = Sample results were rejected due to serious deficiencies in the ability to analyze the sample and meet QC criteria. The presence or absence of the analyte cannot be

verified.
SW = Surface Water

U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit
or the sample detection limit.
ng/L = Micrograms per liter
WBB = Warmhouse Beach Background
WBE= Warmhouse Beach Open Dump - East Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)



Table B-16
~ Organic Analytical Results Summary - Sediment Samples- East Creek

Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

Makah Reservation - Warmhouse Beach Open Dump

Preliminary Assessment
November 2010

CLP Sample ID JC659 JC660 JC662 JC663 JC665 JC666
Location ID WBB-13-SD WBE-08-SD WBE-(09-SD WBE-10-SD WBE-11-SD WBE-12-SD
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 01/27/10

Location Background East Creek
Volatile Organic Compounds (ug/kg) 5 R DR <
1,1-Dichloroethene 2.91JQ 1JQ 68U 1JQ 12U 15U
1,4-Dioxane 390 R 200 R 140 R 160 R 240 R 310 R
2-Butanone 39U 33 14 U 21 37 60
Acetone 170 U 340 37U 59 U 220 130 U
Isopropylbenzene 2.7JQ 9.8 U 6.8 U 79 U 12 U 15U
Toluene 20U 1.1 JQ 0.89 JQ 0.91 JQ 1.3 1Q 1.8 1Q
Semivolatile Organic Compounds (ugrkg)
Acenaphthylene 96U 6.1 U 5U 39U 6.3 JK 5.4 UK
Anthracene 9.6 U 6.1 U 5U 39U 18 JK 5.4 UK
Benzo(a)Pyrene 9.6 U 6.1 U 6.5 39U 6.1 U 54U
Fluorene 9.6 U 6.1U 5U 39U 7.5 JK 5.4 UIK
Pesticide and PCB (ug/kg) - R
4,4'-DDD 9.6 U 0.07 JQ 49U 3.8 U 62U 0.048 JQ
Aldrin 5U 31U 0.051 JQ 0.05 JQ 3.1U 0.053 JQ
alpha-BHC 5U 31U 25U 1.9U 31U 0.035 JQ
alpha-Chlordane 5U 3.1 U 25U 19U 0.057 JQ 27U
delta-BHC 0.2 JQ 31U 25U 0.07 JQ 0.2 JQ 27U
Endosulfan I 0.18 JQ 31U 25U 1.9 U 0.13JQ 27U
Endosulfan sulfate 0.13 JQ 6.1 U 49U 3.8U 62U 0.096 JQ
Endrin 9.6 U 6.1 U 49U 3.8 U 0.13JQ 53U
Endrin ketone 9.6 U 6.1 U 49U 0.04 JQ 62U 53U
gamma-BHC(Lindane) 5U 3.1U - 25U 0.15JQ 1.3 JQ 27U
Famma—Chlordane SU 31U 25U 0.02 JQ 31U 27U
Heptachlor SU 31U 0.046 JQ 0.03 JQ 31U 27U

Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Samptle ID = Contract Laboratory Program sample identification number

ID=

J = The analyte was positively identified. The associated numerical result is an estimate.

Identification

Location ID = START-3 sample identification number

Q= Detected concentration is below the method reporting limit/Contract required quantitation limit, but is above the method detection limit,

R = Sample results were rejected due to serious deficiencies in the ability to analyze the sample and meet QC criteria. The presence or absence of the analyte cannot be verifiec

SD =

Sediment

U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample detect

pg/kg = Micrograms per kilogram

WBB = Wanmhouse Beach Background

WBE= Warmhouse Beach Open Dump - East Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

Table B-17
. November 2010
Inorganic Analytical Results Summary - Sediment Samples - East Creek
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington
CLP Sample ID MJIC659 MJIC660 MJC662 MJC663 MIJC665 MIC666
Location ID WBB-13-SD WBE-08-SD WBE-09-SD WBE-10-SD WBE-11-SD WBE-12-SD
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010
Location Background : East Creek
Inorganic Compounds (mg/kg)
Arsenic 5.1 4.1 2.3 2.3 4.8 2.5
Barium 113 453 50.2 38.2 71.1 65.5
Beryllium 0.64 ) 0.26 U 0.24 U 022U 1.5U 0.94 U
Cadmium 13U 021] 0.68 J 0.46 J 094 ) 1.2
[Chromium 474 ) 34.8 ) 19.4 ) 18 J 28.7 ] 19.7 )
[[Cobalt 14.3 6J 7.6 7.4 10.3 J 8.6J
Copper 35.7 23 18.3 - 13.2 28.3 22.2
Lead 88J 14.5) 12.1) 8.41) 209 ] 16.5]
Manganese 8371 3771 9271 771 ) . 1,270 J 1,060 J
Mercury 0.151] 0.12) 0.088 J 0.14 U 0.14) 0.19U
[Nickel 32.7 18.9 23.8 219 28.5 29.6
Silver 0.19J 1.8 U 0.093 ] 1.3 U 0.14 ] 0.13 )
Thallium 2.11] 2.1 1.31J 1.7] 1.6 ) 1]
Vanadium 782 ) 68.8 J 36.6 J 38.7J 53.21] 37.81J
Zinc 8§1.8J 179 ) . 345J - 343 4257 477 )
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample identification number
1D = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.
Location ID = START-3 sample identification number
SD = Sediment
U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample
detection limit.
mg/kg = Millagrams per kilogram
WBB = Warmhouse Beach Background
WBE= Warmhouse Beach Open Dump - East Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)




Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010
Table B-18
Organic Analytical Results Summary - Sediment PBDE Samples - East Creek
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington
CLP Sample ID [ MJC659 MJC660 MIC662 MJC663 MJC665 MIC666
Location ID WBB-13-SD WBE-08-SD WBE-09-SD WBE-10-SD WBE-11-SD WBE-12-SD
Sample Date 1/26/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010 1/27/2010
Location Back&)und East Creek
BDE# 47 1.2 U 0.591] 0.74 ] 0.59 1] 2.9 091J
IBDE# 99 I 12U | 0481 0.71) 0.68 J 21 0.78 J i
(IBDE#100 f 12U fl 12U 1.1U 1.1U 0.46 J 024 J {l
Key:

Bold and Underlined = Concentration elevated when compared to background
CLP Sample ID = Contract Laboratory Program sample
ID = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.
Location ID = START-3 sample identification number
PBDE = polybrominated diphenyl ethers
SD = Sediment
U = The material was analyzed for but was not detected above the level of the associated value. The associated value is either the sample quantitation limit or the sample
detection limit.
ng/kg = Micrograms per kilogram
WBB = Warmhouse Beach Background
WBE= Warmhouse Beach Open Dump - East Creek

Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010)



Table B-19

Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment
November 2010

Summary of Waste in Warmhouse Beach Open Dump
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

Potentially Hazardous Materials

# Estimated Perq

Batteries

Less a;n 0.1%

Used Motor Oil (or unknown material)

Less than 0.1%

Hypodermic Needles

Less than 0.001%

Tires

7 to 10%

Appliances (may contain ammonia)

(included in metals)

Roofing; Construction Materials

Other Waste -

Less than 1%

Organic Material and Household Waste

20 to 30%

Metal (car bodies, appliances, framework) 20 to 30%
Glass 20 to 30%

Source: White Shield 1995



Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment
November 2010

Table B-20
Groundwater Drinking Water Population within a 4-Mile Radius
Makah Reservation - Warmhouse Beach Dump
Neah Bay, Clallam County, Washington

Distance Ring (miles) Number of Wells'|* Well Population” Total Distance Ring Well Population

0t0 0.25 Domestic: 0 0 0
0.25100.5 " Domestic: 0 0 0
05t01 Domestic: 0 0 0

1to2 Domestic: 1 2.31 2.31

2to3 Domestic: 1 2.31 2.31
3to4 Domestic: 0 0 0

Total 2 2.31 4.62

Key:

(1) Population for domestic wells is based on the average number of people per household (2.31 for Clallam County)

Sources: Ecology 2010, Fedstats 2010




Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010
Table B-21

Sport Catch Data - Area 4A

2009 Neah Bay Recreational Groundfish Catch
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

oo mber Harvested -
Blackrock 24,864
Bluerock 354
Bocaccio 93
Cabezon 1,004
Canary 64
China 1,519
Copper 397
Flatfish 41
General Cod 35
General Rockfish 8
Halibut 1,642
Kelp Greenling 1,122
Ling Cod 3,586
Miscellaneous 99
Pacific Cod 7
Perch 3
Quillback 534
Sharks and Skates 7
Tiger 46
Tuna 0
Vermillion 107
Yelloweye 39
Yellowtail 1,343
Key:

General cod includes any cods other than Pacific cod

General rocokfish includes any rockfish that could not be identified by the sampler (eg. Came in

filleted)

Miscellaneous include any species of fish not listed in the ID list (eg. Hake, sablefish, slivergray

rockfish, greenstripe rockfish, red irish lord, etc)

Flatfish include all species of flounder and sole

Sharks/Skates include all species of shark and skate

Source: WDFW Ocean Sampling Program



Table B-22

Makah Reservation — Warmhouse Beach Dump

Sport Catch Data - Area 4B

2009 Neah Bay Recreational Catch

Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

Preliminary Assessment
November 2010

Species | Number Harvested
Salmonidae -
Chinook salmon 1060
(Oncorhynchus tshawytscha)
Coho salmon 7101
(Oncorhynchus kisutch) _
Bottom/Otheﬁ?I{is :
Black Rockfish
Blue Rockfish 240
Bocaccio 13
Cabezon 696
Canary Rockfish 67
China 1,066
Copper Rockfish 1,023
Flatfish 412
General Cod 13
General Rockfish 0
Pacific Halibut 318
Kelp Greenling 2,201
Lingcod 2,929
Miscellaneous 208
Pacific Cod 6
Perch 3
Quillback Rockfish 766
Shark and Skates 5
Tiger Rockfish 76
Tuna 0
Vermillion Rockfish 41
Yelloweye Rockfish 17
Yellowtail Rockfish 898
Key:

General cod includes any cods other than Pacific cod

General rocokfish includes any rockfish that could not be identified by the sampler (eg. Came in

filleted)

Miscellaneous include any species of fish not listed in the ID list (eg. Hake, sablefish, slivergray

rockfish,
greenstripe rockfish, red irish lord, etc.)
Flatfish include all species of flounder and sole

Sharks/Skates include all species of shark and skate

Source: WDFW Ocean Sampling Program




Table B-23

Makah Reservation — Warmhouse Beach Dump

Preliminary Assessment
November 2010

Commercial Groundfish Catch Data
Makah Reservation - Warmhouse Beach Dump
Neah Bay, Clallam County, Washington

' Species = Pounds Harvested
Sablefish 954,806
Pacific Cod 420,858
Dover sole 302,959
English sole 216,916
Petrale sole 175,827
Unindentified skate 130,367
Dogfish 98,835
Lingcod 94,511
Rex sole 69,062
Unindentified sanddab 29,827
Arrowtooth Flounder 18,335
Unindentified flatfish 5,929
Rock sole 1,725
Starry flounder 1,143

Sand sole 531
Total 2,521,631

Source: WDFW 2010a; WDFW 2010b.




Makah Reservation — Warmhouse Beach Dump

Table B-24
Commercial Salmon Catch Area 4A
Makah Reservation - Warmhouse Beach Dump
Neah Bay, Clallam County, Washington

Species Number Harvested
Chinook salmon (Oncorhynchus

tshawytscha) 1,201

Coho Salmon

(Oncorhynchus kisutch) 584
TOTAL SALMON 1,785

Key:

Commercial troll fishery is restricted to the area west of the Bonilla-Tatoosh

line in WA catch area 4.

Source: WDFW 2010a; WDFW 2010c

Preliminary Assessment
November 2010




Makah Reservation — Warmhouse Beach Dump

Table B-25

Treaty Harvest Data Area 4-A and 4-B
Makah Reservation - Warmhouse Beach Dump
Neah Bay, Clallam County, Washington

Preliminary Assessment
November 2010

Species |  Number Harvested [  Average Pounds per Fish | Pounds Harvested
Salmonidae
Chinook salmon 12,733 22 280,126
(Oncorhynchus tshawytscha )
Coho salmon 59,987 11 659,957
(Oncorhynchus kisutch')
! L - Bottom/Other Fish .-.. T
Halibut | - | 168,321
Total 1,108,404

Source: WDFW 2010a; WDFW 2010c



Table B-26

Makah Reservation — Warmhouse Beach Dump

Population within a 4-Mile Radius
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

Distance Ring

Resident Population

0to 0.25 0
0.25t0 0.5 0
0.5t01 0
1to2 34
2t03 806
3t04 238
Total 1,078

Source: Missouri Census Data Center, 2010.

Preliminary Assessment
November 2010




Makah Reservation — Warmhouse Beach Dump
Preliminary Assessment

November 2010
Table B-27
Wetlands Area within a 4-Mile Radius
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington
Distance Ring Wetland acreage
0 to 1/4 mile 0
1/4 to 1/2 mile 0
1/2 to 1 mile 0
1 to 2 miles 0
2 to 3 miles 310.22
3 to 4 miles 71.96
TOTAL 382.18

Source: Ecology, 2010
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Appendix C

Description: Northeast boundary of open dump. East creek headwaters are located in back left

corner.
Takenby:  Amy Dahl, TechLaw Inc. Direction:  North
Witness: Bryan Berna, TechLaw Inc. Date: January 25, 2010

Description: Open dump; upper level has metal debris exposed on the hillside.

Takenby: = Amy Dahl, TechLaw Inc. Direction:  North
Witness: Bryan Berna, TechLaw Inc. Date: January 25, 2010



X Techlaw oot et

November 2010
Appendix C
e
ﬁ
PHOTOGRAPH #3
Description: Site entry road and a warning sign.
Takenby: Amy Dahl, TechLaw Inc. Direction: ~ Northwest
Witness: Bryan Berna, TechLaw Inc. Date: January 25, 2010
Description: Site entry road; west creek headwaters are to the left.
Takenby:  Amy Dahl, TechLaw Inc. Direction: ~ Northwest
Witness: Bryan Berna, TechLaw Inc. Date: January 25, 2010
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Appendix C

PHOTOGRAPH #5

Description: View of surface water and sediment samples WBE-09-SW/SD and their duplicates
WBE-12-SW/SD, located 300’ downstream of east creek headwaters.

Taken by:  Bryan Berna, TechLaw Inc. Direction:  Northeast
Witness: Amy Dahl, TechLaw Inc. Date: January 27, 2010

PHOTOGRAPH #6

Description: View of surface water and sediment samples WBE-11-SW/SD, located 50’ south
of the junction between the east and west creek.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  South
Witness: Amy Dahl, TechLaw Inc. Date: January 27, 2010

C-4
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Appendix C

PHOTOGRAPH #7

Description: View of surface water and sediment samples WBW-03-SW/SD and their duplicates
WBW-07-SW/SD, located 550° downstream from west creek headwaters.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  West
Witness: Mike Hase, TechLaw Inc. Date: January 26, 2010

PHOTOGRAPH #8

Description: View of surface water and sediment samples WBW-01-SW/SD, located 105’
downstream from west creek headwaters.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  West
Witness: Mike Hase, TechLaw Inc. Date: January 26, 2010

C-5
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Appendix C

PHOTOGRAPH #9

Description: View of surface water and sediment samples WBE-10-SW/SD, located 440’
downstream from east creek headwaters.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  Northeast
Witness: Mike Hase, TechLaw Inc. Date: January 27, 2010

PHOTOGRAPH #10

Description: View of surface soil sample WB-17-SS and its duplicate WB-18-SS.

Taken by:  Bryan Berna, TechLaw Inc. Direction:  Northeast
Witness: Mike Hase, TechLaw Inc. Date: January 27, 2010

C-6
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Appendix C

PHOTOGRAPH #11

Description: View of surface soil sample WBB-06-SS, located 12’ up the bank of the small
stream used for the background surface water sample.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  South
Witness: Mike Hase, TechLaw Inc. Date: January 26, 2010

PHOTOGRAPH #12

Description: View of surface soil sample WB-14-SS, from a pushed soils pile.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  Northwest
Witness: Mike Hase, TechLaw Inc. Date: January 27, 2010

C-7
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‘ Appendix C

'PHOTOGRAPH #13

Description: View of surface soil sample WB-15-SS, located on the southeast edge of upper
dump area.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  West

Witness: Amy Dahl, TechLaw Inc. Date: January 27, 2010

Description: View of surface soil sample WB-16-SS, located 50’ from the edge of the pushed

dump.
Takenby:  Bryan Berna, TechLaw Inc. Direction:  Northwest
Witness: Mike Hase, TechLaw Inc. Date: January 27, 2010
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Appendix C

PHOTOGRAPH #15

Description: View of surface water and sediment samples WBW-04-SW/SD, located 800’
downstream from west creek headwater.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  North
Witness: Amy Dahl, TechLaw Inc. Date: January 26, 2010

PHOTOGRAPH #16

Description: View of surface water and sediment samples WBW-05-SW/SD, located 18’
upstream of waterfall that drops roughly 125’ to beach access.

Takenby:  Bryan Berna, TechLaw Inc. Direction:  North
Witness: Amy Dahl, TechLaw Inc. Date: January 26, 2010

C-9
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