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Introduction

Ecology and Environment, Inc., (E & E) was tasked by the United States
Environmental Protection Agency (EPA) to provide technical support for
completion of a Site Inspection (SI) at the Makah Reservation Warmhouse Beach
Dump (WBD). E & E completed SI activities under Technical Direction
Document Number 11-01-0013, issued under EPA, Region 10, Superfund
Technical Assessment and Response Team (START)-3, Contract Number
EP-S7-06-02.

The specific goals for the Makah Reservation WBD SI, identified by the EPA, are
to:

= Determine the potential threat to public health or the environment posed
by the site;

* Determine the potential for a release of hazardous constituents into the
environment; and

= Determine the potential for placement of the site on the National Priorities
List (NPL).

Completion of the SI included reviewing existing site information, determining
regional characteristics, collecting receptor information within the range of site
influence, executing a sampling plan, and producing this report. The report is
organized as follows:

= Section 1, Introduction — Authority for performance of this work, goals for

the project, and summary of the report contents;
-m Section 2, Site Background — Site description, site operations and waste

characteristics, and a summary of investigation locations;

= Section 3, Field Activities and Analytical Protocol — Summary of the field
effort; h

= Section 4, Quality Assurance/Quality Control (QA/QC) — Summary of the
laboratory data;

= Section 5, Analytical Results Reporting and Background Samples —
Discussion of results reporting criteria and background sample locations
and analytical results;

= Section 6, Potential Sources — Discussion of site sources, sample
locations, and analytical results;
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»  Section 7, Surface Water Migration Pathways and Targets — Discussion of
the migration/exposure pathways, sample locations, and analytical results;

= Section 8, Summary and Conclusions — Summary of the investigation and
recommendation for the site based on the information gathered during the
investigation; and '

= Section 9, References — Alphabetical listing of the references cited
throughout the text. :
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Site Background

This section describes the background of the site including location, description,
ownership history, operations and source characteristics, previous investigations,
and the SI site visit. In particular, a preliminary assessment (PA) was completed
in November 2010 on behalf of the EPA (TechLaw 2010a). The information
contained in this section has largely been excerpted, with original references and
minor modifications, from that document for the descriptions provided in this
section. Refer to the PA for these reference citations.

2.1 Site Location

Site Name: Makah Reservation Warmhouse Beach Dump
CERCLIS ID Number: | WAN001002857
Site Address: Unnamed Road leading to Koitlah Point
Neah Bay, Washington 98357
Latitude: 48° 23° 20” North
Longitude: -124° 29> 24” West
Legal Description: Township 33 North, Range 15 West, Section 4
County: Clallam
Congressional District: | 6
Site Owner: Makah Tribal Council
P.O.Box 115

Neah Bay, Washington 98357
360-645-2201

Site Operator: Makah Tribal Council
P.O.Box 115

Neah Bay, Washington 98357
360-645-2201

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

‘Steve Pendleton
Environmental Program Manager
360-645-3289
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2.2 Site Description

The Makah Reservation WBD is located 2 to 3 miles northwest of Neah Bay in
Clallam County, Washington (Figure 2-1), and is situated on a ridge line
overlooking the Strait of Juan de Fuca. The site is used by local residents as a
landfill. The dump is accessible off an unpaved gravel road from the road leading
to Koitlah Point. The oval-shaped dump occupies 7 acres in a saddle, or ravine, at
the top of the ridge. Drainage from the saddle occurs to both the west and the
east, reaching an unnamed creek in each direction. These creeks will hereby be
referred to as “West Creek™ and “East Creek.” West Creek discharges to
Warmhouse Beach along the Strait of Juan de Fuca. This beach is used for
camping, shellfish harvesting, surfing, and other recreational activities (Ridolfi
2006). East Creek discharges to an unnamed beach on the Strait of Juan de Fuca.
This beach will hereby be referred to as East Beach.” This beach is used for
shellfish harvesting.

The dump is bordered by forests and is approximately 800 feet inland from the
Strait of Juan de Fuca shoreline at an elevation of approximately 260 feet above
mean sea level (Ridolfi 2003; Ridolfi 2001b; Ridolfi 2006).

2.3 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 Reservation for national defense purposes,
including a United States Air Force (USAF) station, until 1988 when the station
was closed. Available records do not indicate that the dump site was ever owned
or leased by any entity other than the Makah Tribe (TechLaw 2010a).

2.4 Site Operations and Source Characteristics _

The USAF and the United States Department of the Navy began using the 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 the
WBD was more actively used after the Koitlah Point Dump closed in the 1960s.
Since the 1960s, the United States Army, USAF, Bureau of Indian Affairs, 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
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and construction materials, car bodies, household waste, and glass also were
disposed. Table 2-1 provides a summary of waste in the WBD (TechLaw 2010a).

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 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). The dump is currently used by the
Makah Tribe and serves approximately 1,500 tribal members from 492 residences
(TechLaw 2010a).

2.5 Previous Investigations
The following sections describe previous environmental investigations and other
related investigations that have been conducted at the site.

2.5.1 1993 EPA Landfill Closure Plan

In 1993, EPA began developing engineering alternatives to close the 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).

2.5.2 1995 Open Dump Inventory

In 1995, the U.S. Department of Health and Human Services and IHS inventoried
the WBD pursuant to the Indian Lands Open Dump Clean-Up Act of 1994.
Based on this assessment, the dump was listed on the IHS Sanitary Deficiency
System as Number WA05344-0301 and was ranked as a high potential threat to
human health and the environment (Ridolfi 2003; DHHS and [HS 1995).

2.5.3 1995 Waste Delineation and Characterization Report

In 1995, White Shield, Inc. completed a Waste Delineation and Characterization
Report with the purpose of determining which waste streams and subsoil
materials were 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 below ground surface (bgs). No samples were collected for laboratory
analysis (Ridolfi 2003; White Shield 1995).
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2.5.4 1999 Draft Makah Reservation Waste Management Plan

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

2.5.5 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 the WBD, the dump was identified as a source of adverse
effects to marbled murrelets (Brachyrampus marmoratus) (Ridolfi 2003; McCoy
2001). '

2.5.6 2001 Draft Makah Strategic Project Implementation Plan

In 2001, Ridolfi Engineering, Inc. (Ridolfi) prepared a Draft Strategic Project
Implementation Plan (SPIP) for DoD to address environmental mitigation on the
Makah Reservation. The SPIP summarized the historical uses of the Makah
Reservation by DoD, discussed environmental impacts, and outlined a clean-up
approach. Consolidation and closure in place were proposed for the WBD
(Ridolfi 2003; Ridolfi 2001a). The SPIP subsequently was updated in August
2006 (Ridolfi 2006).

2.5.7 2001 Hydrogeological Investigation

In 2001, the Makah Environmental Restoration Team conducted a
hydrogeological investigation to support plans for closing the 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 gallon per
minute of potable ground water and, therefore, did not meet the regulatory
definition of an aquifer (Ridolfi 2003; Ridolfi 2001b). Monitoring well MW4
was covered with waste debris shortly after installation and subsequently has not
been sampled during routine sampling events (Ridolfi 2008).

Ground water, surface water, subsurface soil, and sediment samples were
collected during the hydrogeological investigation and analyzed for polynuclear
aromatic hydrocarbons (PAHs), PCBs, total petroleum hydrocarbons (TPH), TPH
as Diesel Range Organics, TPH as Gasoline Range Organics, and Target 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).

2-4
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2.5.8 2002 Draft Solid Waste Management Plan
Ridolfi prepared a solid waste management plan to address existing solid waste,

provide alternative solid waste options, and discuss increasing reuse and recycling
(Ridolfi 2003; Ridolfi 2002a).

2.5.9 2002 Preliminary Engineering Report / Environmental Report
Ridolfi prepared five alternatives to using the WBD for solid waste disposal. In
addition, three locations for a transfer station were evaluated (Ridolft 2003;
Ridolfi 2002¢). The Environmental Report evaluated the five alternatives from an
environmental perspective and analyzed the environmental impacts associated

with the three proposed transfer station locations (Ridolfi 2002¢; Ridolfi 2002d).

2.5.10 2003 Draft Warmhouse Beach Dump Closure Plan

In 2003, Ridolfi developed a Draft Closure Plan for the WBD. The plan further
developed previous studies that evaluated various closure options. The two
remedies selected for comparison in 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 relocated
the waste along the access road and hillside to the top of the existing waste in the
ravine. For this option, approximately 28,000 cubic yards of waste and
contaminated soil would be excavated and placed in the ravine, adding an

additional 20 vertical feet of waste (Ridolfi 2003).

2.5.11 2004 Site Investigation, Semi-Annual Sampling Event

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

2.5.12 2006 Semi-Annual Sampling Event
In March 2006, Ridolfi and the Makah Environmental Restoration Team collected

three ground water, two surface water, and two sediment samples. Ground water

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 ground water sample at concentrations exceeding
“screening levels” (the original document was not available in file material; the
referenced document does not specify which screening levels were used).
Concentrations of arsenic, copper, and lead exceeded “screening levels” in the
surface water samples collected. West Creek contained higher concentrations
than East Creek. Chromium, copper, and nickel were detected at concentrations

2-5
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exceeding the screening levels in sediment samples. 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).

2.5.13 2007 Makah Seafood Study, Phase |

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 of Juan de Fuca, including pink salmon, black cod, lingcod,
Dungeness crab, black rockfish, kelp greenling, China rockfish, cabezon rockfish,
and blue rockfish. Sample results were compared to EPA Region 3 Risk-Based
Concentrations (RBCs) for fish tissue. Arsenic and cadmium were detected at
concentrations exceeding their RBCs in the chiton and all three blue mussel
samples collected from Warmhouse Beach. Arsenic also was detected in several
seafood samples collected from the Strait of Juan de Fuca.

It was concluded that the small data set collected during Phase I of the study
limited the ability to identify concentration trends. The study made several
recommendations for work to be completed during a Phase II study including:
collection of background samples from Freshwater Bay for comparison purposes;
further research into cadmium levels detected in the blue mussel samples; use of
more-sensitive analytical procedures to achieve lower reporting limits for PCBs;
further analysis of arsenic and mercury detected in samples; and continued
training of field crews (Ridolfi 2007).

2.5.14 December 2007 Semi-Annual Sampling Event

In 2007, Ridolfi collected three co-located surface water and sediment samples:
one from East Creek; one from West Creek; and one background sample from
Classet Creek. Three additional sediment samples were collected from West
Creek. Ground water samples were collected from the three existing monitoring
wells. Arsenic was detected at a concentration that exceeded the Makah Indian
Tribe Water Quality Standards for Surface Waters in a surface water sample.
Sediment samples were compared to the 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. Ground water samples compared MCLs, EPA
Secondary Drinking Water Regulations, and Washington State Department of
Ecology (Ecology) Model Toxics Control Act (MTCA) Methods A and B cleanup
levels. Total PCB concentrations exceeded sediment screening levels in samples
from both East Creek and West Creek. Several metals were detected at
concentrations exceeding criteria values in sediment and the ground water
samples (Ridolfi 2008).
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It was concluded in the sampling event report that metal concentrations in surface
water samples collected from East Creek and West Creek have remained
relatively constant over time, with more metals detected at upstream locations
compared to downstream locations. Diesel-range and motor oil range
hydrocarbons, PAHs, PCBs, and metals concentrations in both creeks were
concluded to have remained relatively constant over time. Concentrations were
determined to be higher at upstream locations compared to downstream locations.
PCBs were considered a contaminant of concern (COC) in sediment, particularly
in West Creek. Most metals concentrations were determined to be comparable or
higher in West Creek than in East Creek, and were most often detected at higher
concentrations upstream than downstream. Further, it was concluded that most
metals concentrations in ground water had decreased over time (Ridolfi 2008).

2.5.15 Open Dump Closure Project (Date Unknown, post 2008)

The Makah Tribe prepared an Open Dump Closure Project Report to discuss the
construction of a transfer station and closure of the WBD. In the report, the
objectives specitically identified were the closure of the WBD and the design,
construction, and operation of a solid waste transfer station and resource recovery
facility (Makah; in progress)..

2.5.16 May 2009 Semi-Annual Sampling Event

In 2009, Ridolfi conducted a round of monitoring and sampling at the WBD.
Surface water and sediment samples were collected from three locations: East
Creek (one sample); West Creek (five samples); and Kydikabbit Creek (one
sample; background location). Surface water samples were analyzed for TAL
Métals, chloride, and nitrogen as nitrate. Sediment samples were analyzed for
PCBs, total organic carbon (TOC), and grain size (Ridolfi 2009b).

Barium and manganese were detected in surface water samples at concentrations
that were “significantly higher” than the background concentrations. 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 in 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 a minimum, the
TEL or PEL in sediment samples collected from West Creek. Barium, copper,
lead, manganese, mercury, nickel, vanadium, and zinc were detected at
concentrations that exceeded either the PEL or TEL in the sediment sample
collected from East Creek. Several of the background sediment concentrations
also exceeded the sediment criteria values (Ridolfi 2009b).

2.5.17 2009 Petition for Preliminary Assessment and Removal
Assessment

On October 22, 2009, the Makah Tribal Council submitted a written request to

EPA to complete a PA and a Removal Assessment (RA) at the WBD (Lawrence

2009).
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2.5.18 2010 EPA Removal Assessment

In 2010, an RA was completed by the EPA. The principle goals of the RA were
to collect surface water and sediment samples from West Creek and East Creek to
determine if COCs were present at concentrations that presented risks to human
health or the environment and whether they were migrating off site; to collect
surface soil samples from the waste pile to determine whether COCs were
present; and to determine the potential for contaminants to migrate off site during
precipitation events. Figure 2-2 depicts sample locations for the RA. Appendix
A contains data tables for this work (TechLaw 2010b).

For the RA, five equally spaced locations along West Creek were identified for
sediment and surface water sample collection. Four equally spaced locations
along East Creek were identified for sediment and surface water sample
collection. Background sediment and surface water samples were collected from
a creek along the road into the WBD that was not expected to be influenced by
the dump. Four surface soil samples were randomly collected from various
locations on the waste pile (TechLaw 2010b).

Sediment samples were analyzed for TAL Metals, volatile organic compounds
(VOCs), semivolatile organic 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 (dioxin/furan) compounds.
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, SVOC:s, pesticides, PCBs,
explosives, PBDEs, TPHs, perchlorate, and dioxins/furans. Surface soil samples
also were extracted using the Synthetic Precipitation Leaching Procedure (SPLP).
The SPLP extracts were analyzed for TAL Metals, VOCs, and SVOCs. The -
SPLP method is designed to simulate leaching under acid rainwater conditions. It
is used to evaluate the potential for metals leaching from soil into ground water
and surface water. The background samples were not analyzed for dioxin/furans
(TechLaw 2010b).

The RA identified numerous exceedances of EPA Regional Screening Levels
(RSLs) which represent a one-in-a-million health risk (1x10%). Analytes that
exceeded RSLs included arsenic, antimony, cadmium, cobalt, perchlorate,
benzo(a)pyrene, 1,2-dichloroethane, and 2,3,7,8-tetrachlorodibenzo-p-dioxin
(TCDD, or dioxin). However, the exceedances in the SPLP extracts and the
samples from areas that represent off-site migration (waters and sediments in the
creeks) were generally within one order of magnitude of the RSLs, with the
exception of arsenic concentrations which were less than two orders of
magnitude.
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Removal action levels are generally set at 1x104; therefore, a removal action to
address the contamination moving off site was determined to not be justifiable
based.on RA data. The exceedances in the surface soil samples taken from the
WBD were substantially higher than the screening levels and, in the case of
antimony, more than two orders of magnitude above the ecological screening
level. The RA determined that the greatest threat to human health was by direct
contact with WBD surface soil containing arsenic and dioxins. The RA
recommended that measures be taken to protect human health by preventing
direct human contact with and ingestion of the surface soils in the WBD
(TechLaw 2010b).

2.5.19 2010 EPA Preliminary Assessment

In 2010, a PA was completed by TechLaw, Inc. for the EPA. The principal goals
of the PA were 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 NPL (TechLaw 2010a).

Samples collected during the RA were incorporated into the PA for evaluation.
Sample results were compared to background concentrations for evaluation. It
was determined that SVOCs, metals, dioxin/furans (note: the background sample
was not analyzed for dioxins/furans), and PBDEs were present at significant
concentrations in soil samples from the WBD. VOCs were not detected at
significant concentrations in these samples (TechLaw 2010a).

Three VOCs (1,2-dichloroethane, isopropyl benzene, and toluene) and one SVOC
(benzo[a]pyrene) were detected in West Creek; perchlorate, several metals, and
several dioxin/furans were detected in both West Creek and East Creek samples at
elevated concentrations. However, the VOCs were not likewise detected at
significant concentrations in WBD soil samples (TechLaw 2010a). It should be
noted that since perchlorate was not analyzed in WBD soil samples, its presence
in the creeks cannot be definitively attributed to the dump. Likewise, since the
background WBD soil sample was not analyzed for dioxins/furans, their presence
in the creeks cannot currently be definitively attributed to the dump. However,
additional sampling of the WBD and background samples may make it possible to
attribute the presence of perchlorate and dioxin/furans in the creeks to the dump.

2.6 Potential Sources

Potential contamination sources include contaminated soils within the WDB.
Primary dump contents include municipal solid waste, construction materials
(including roofing), and animal carcasses, although lubricants and other
petroleum-based products have been observed (TechLaw 2010a). Debris,
including drums and tires, is scattered along the access road and in the ravine
west of the access road (Ridolft 2003; Ridolfi 2002b).
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In 2003, it was estimated the 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 estimated to be 5.22 acres (i.e., [650 feet wide x 350 feet long = 227,500
square feet] / 43,560 square feet per acre) (Ridolfi 2008). The waste depth ranges
from 22 feet to 40 feet bgs (Ridolfi 2003; White Shield 1995).

2.7 START Site Visit ,

On June 15, 2011, a site visit of the WBD was conducted. Photographs of the site
taken during the site visit are provided in Appendix B. Attendees included the
following people:

* Brandon Perkins, EPA, Task Monitor (TM)

» Linda Costello, E & E, Project Manager (PM)

= Bill Noel, Makah Tribe, Water Quality Department

= Steve Pendleton, Makah Tribe (pre-site visit meeting only)
» Sherrie Duncan, Ridolfi, Senior Fisheries Biologist

= Paul Bianco, Ridolfi, Senior Environmental Engineer

The landfill was viewed. The landfill is still active and will remain so until the
planned solid waste transfer station is constructed. It is expected that this transfer
station will be completed by the summer of 2012. At that time, the WBD will be
permanently closed.

The discharge point of West Creek on Warmhouse Beach was viewed. The
embankment down to this location is very steep and the trail to it is difficult to
traverse due to its slope and muddy condition. The trailhead is approximately 220
feet above the beach. The beach was viewed during a minus tide. At this tide,
flow of West Creek infiltrates the ground prior to reaching the Strait of Juan de
Fuca. The high tide line was observed to extend to grasses along the shoreline
that is an area in contact with the flowing waters of West Creek. The beach
material is gravelly sand with no observable organic content. Shellfish beds in
this area were expected to extend from the strait to within approximately 93 feet
of the grassy shoreline. West Creek was observed to be flowing at an estimated
3 cubic feet per second (cfs).

Classet Creek also discharges to Warmhouse Beach at a distance of
approximately 300 feet to the west. This stream has been used as a background
location during previous sampling events. At low tide, stream water infiltrates the
ground prior to reaching the Strait of Juan de Fuca. The high tide line was
observed to extend to grasses along the shoreline that is an area in contact with
the flowing waters of Classet Creek. The beach material is gravelly sand with no
observable organic content. The stream flow rate is estimated to be 10 cfs.

East Creek was viewed and is located approximately 0.6 mile to the east of West

Creek. The beach was accessed by walking along the shoreline which is covered
with boulders for most of its distance. At the time of the site visit, East Creek
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reached the waters of the Strait of Juan de Fuca as a flowing stream (i.e., it did not
infiltrate the ground prior to reaching the strait). The high tide line was observed
to extend to grasses along the shoreline that is an area in contact with the flowing
waters of East Creek. The beach material was more sandy than that of
Warmhouse Beach. However, there still was no observable organic material.
Shellfish beds in this area were expected to extend from the strait to within
approximately 45 feet of the grassy shoreline. East Creek was observed to be
flowing at an estimated 5 cfs.

All beach locations visited are used by tribal members to harvest horse, steamer,
and butter clams for consumption. Locations further offshore are rocky. These
areas are used by tribal members to harvest barnacles, mussels, urchins, and
chiton for consumption.

‘2.8 Summary of Sl Investigation Locations

Sampling under the WBD SI was conducted at those areas considered potential
contamination sources and at areas that may have been contaminated through the
migration of Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA)-regulated hazardous substances from sources on site.
Based on a review of background information, the following areas or features
were identified for inspection under the SI.

2.8.1 Sources
Samples collected during the RA can be used to evaluate the WBD as a source of
CERCLA hazardous substances for several analytical suites including VOCs,
SVOCs, metals, and PBDEs. Perchlorate and dioxins/furans have been detected
in East Creek and West Creek. The RA did not include perchlorate analysis for
soil samples collected from the dump. It did include analysis for dioxin/furans in
soil samples from the dump; however, the corresponding background sample was
not likewise analyzed for this suite, making it difficult to attribute the presence of
. dioxin/furans in the creeks to the dump.

This SI was designed to assist in determining whether the presence of perchlorate
and dioxins/furans in the creeks, or other target areas, are attributable to the dump
by analyzing soil samples from the dump, as well as a corresponding background
sample, for perchlorate and dioxins/furans analysis. Additionally, since the
detection limits for PCBs were elevated in RA samples from the dump, the dump
samples and corresponding background sample were analyzed for PCBs to meet
standard detection limits.

2.8.2 Targets

Samples collected during the RA can be used to document whether CERCLA
hazardous substances have migrated from the dump to East Creek and West Creek
for several analytical suites including VOCs, SVOCs, metals, PBDEs,

perchlorate, and dioxins/furans. Detection limits for PCBs were elevated i in RA
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samples. For this reason, sediments in both the East and West creeks were
re-sampled and analyzed for PCBs to meet standard detection limits.

The RA did not include sediment or shellfish samples from Warmhouse Beach or
East Beach along the Strait of Juan de Fuca. This SI was designed to assist in
determining whether sediments or shellfish on these shores have been impacted
by contamination migrating from the dump. Sediment and shellfish tissue
samples were collected from locations near the mouths of the creeks. The
samples were analyzed for contaminants that are known or suspected to be
migrating to the creeks from the dump based on RA sample results. This suite
included metals, PBDEs, perchlorate, dioxins/furans, and PCBs.
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Analytical Protocol

A sampling and quality assurance plan (SQAP) for the Makah Reservation WBD
SI was developed by the START prior to field sampling (E & E 2011). The
SQAP describes the sampling strategy, sampling methodology, and analytical
program used to investigate potential hazardous substance sources and potential
targets. With few exceptions, the SI field activities were conducted in accordance
with the approved SQAP. Deviations from the SQAP are described, when
applicable, in this section and in the sampling location discussions in Section 6
(source areas) and Section 7 (target areas). Deviations are also documented in the
Sample Plan Alteration Form (SPAF) provided in Appendix C. All deviations to
this SQAP were pre-approved by the EPA TM during the field sampling event.

The SI field sampling event was conducted from August 29, 2011 through
September 1, 2011. A total of 20 samples, including five background samples,
were collected for the SI. Sample types and methods of collection are described
below. A list of all samples collected for laboratory analysis under this SI is
contained in Table 3-1. Photographic documentation of SI field activities is
included as Appendix B.

Alphanumeric identification numbers applied by the START to each sample
location (e.g., LF01SS) are used in the report as the sample location identifiers.
Sample locations are provided on Figures 3-1 and 3-2. Table 3-2 summarizes the
sample coding system used for formulating sample numbers. For example, the
sample number LFO1SS indicates the following: LF for the source code (in this
case, for the landfill), O1 for the sequential number of samples from a given
source by matrix (in this case, the first landfill surface soil sample), and SS for the
sample matrix (in this case, surface soil).

This section describes sampling methodology, analytical protocol, global
positioning system coordinates (GPS), and investigation-derived waste (IDW).

3.1 Sampling Methodology

Grass, leaves, and other vegetative material, rocks, and other debris unsuitable for
analysis were removed from samples before being placed into sample containers.

Samples were stored on ice in coolers continuously maintained under the custody

of START personnel. Sampling methods used for each sample type are described
below.

3-1
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3.1.1 Soil Sampling

Surface soil samples (0 to 6 inches bgs) were collected using dedicated stainless
steel spoons. Collected material was placed in a dedicated stainless steel bowl,
thoroughly homogenized, and placed into a pre-labeled container.

3. Field Activities and Analytical Protocol

3.1.2 Sediment Sampling

Surface sediment samples (0 to 6 inches bgs) were collected using dedicated
stainless steel spoons. Collected material was homogenized thoroughly in
dedicated stainless steel bowls and placed into pre-labeled containers. Prior to
homogenizing, the sample material was allowed to rest so sediment and water
could separate, then the water was decanted prior to mixing. Despite these
precautions, samples from stations EC01SD and WCO01SD had unusually high
moisture content. In order to provide a sufficient volume of sample material for
PCB analysis, extra sample material not used for grain size analysis was shipped
from the grain size subcontracted laboratory to the laboratory performing the PCB
analysis. Two 8-ounce sample jars had been provided for grain size analysis;
however, only one sample jar was required by the grain size laboratory, leaving
one extra 8-ounce jar. The extra sample jar was maintained under chain-of-
custody and in a cooler by the grain size laboratory. These sample aliquots were
shipped to the PCB laboratory on ice and under chain-of-custody.

3.1.3 Tissue Sampling

Makah tribal members had indicated that butter and steamer clambeds were
present on East Beach and Warmhouse Beach; however, no such clambeds could
be found after making several attempts at locating them. Specifically, up to eight
holes were dug on both East Beach and Warmhouse Beach between the average
high tide line and the Strait of Juan de Fuca; however, no clams of any kind were
observed. Further, no evidence of existing clambeds was encountered such as
broken clam shells or clam holes. Since mussels are also harvested from these
beaches by tribal members for consumption, a decision was made, following
consultation with the EPA TM, to collect this type of shellfish for tissue
sampling. '

Following collection, mussels were double wrapped in heavy aluminum foil,
placed in ziplock bags, and then frozen. Mussels were transported to the EPA
Manchester Environmental Laboratory (MEL) for homogenization. Since MEL
was conducting all tissue analysis, with the exception of dioxins and perchlorate,
sample containers for these two analyses were supplied to MEL by E & E. Once
the homogenized aliquots for dioxin and perchlorate analysis were prepared,
MEL shipped these aliquots to appropriate laboratories for analysis.

3.2 Analytical Protocol

Analytical protocols applied to the SI samples included off-site fixed laboratory
analysis of TAL Metals, PBDEs, perchlorate, dioxins/furans, PCBs, TOC, and
grain size in varying combinations based on information requirements. Analyses
applied to the samples are presented in Table 3-1.
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The following samples were submitted to MEL, Contract Laboratory Program
(CLP), and subcontract laboratories for analysis:

=  PCB by CLP Methods and EPA SW-846 8081/8082: Eighteen
soil/sediment samples, including QA/QC samples, were submitted for
analysis to ALS Laboratory Group, a CLP laboratory located in Salt Lake
City, Utah. Seven tissue samples and one laboratory equipment rinsate
sample were analyzed by MEL located in Manchester, Washington.

= Dioxins/Furans by CLP Methods: Sixteen soil/sediment/tissue samples,
including QA/QC samples, were submitted for analysis to Cape Fear
Analytical, a CLP laboratory located in Wilmington, North Carolina.

= TAL Metals by CLP Methods and EPA SW-846 6000 Series: Seven
sediment samples, including QA/QC samples, were submitted for analysis
to Sentinel, Inc., a CLP laboratory located in Huntsville, Alabama. Seven
tissue samples and one laboratory equipment rinsate sample were analyzed
by MEL located in Manchester, Washington.

= PBDE by EPA SW-846 Method 8270D: Fifteen sediment/tissue
samples, including QA/QC samples, were analyzed by MEL located in
Manchester, Washington.

=  Perchlorate by EPA Method 6850: Seventeen soil/sediment/tissue
samples, including QA/QC samples, were submitted for analysis to
Columbia Analytical Services, Inc, a subcontracted laboratory located in
Rochester, New York.

= TOC by EPA SW-856 Method 9060A: Eleven sediment samples,
including QA/QC samples, were analyzed by MEL located in Manchester,
Washington.

= Percent Lipids by EPA Method 3550C Modified: Seven tissue samples
and one laboratory equipment rinsate sample were analyzed by ALS
Laboratory Group, a CLP laboratory located in Salt Lake City, Utah.

®*  Grain Size by ASTM D-422: Thirteen sediment samples, including
QA/QC samples, were submitted for analysis to Analytical Resources,
Inc., a subcontract laboratory located in Tukwila, Washington.

3.3 Global Positioning System

GPS coordinates of SI sample locations were collected utilizing a Trimble™ Geo
XH handheld unit with a Zephyr™ external antenna. Recorded GPS coordinates
by sample point are listed in Appendix D.

3.4 Investigation-Derived Waste

IDW generated during the SI sampling effort included disposable personal
protective clothing and dedicated sampling equipment. IDW generated during
field activities was rendered unusable by tearing (when appropriate), bagged in
opaque plastic garbage bags, and disposed at the EPA equipment warehouse
dumpster located in Seattle, Washington.
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Quality Assurance/
Quality Control

QA/QC data are necessary to determine precision and accuracy and to
demonstrate the absence of interferences and/or contamination of sampling
equipment, glassware, and reagents. Specific QC requirements for laboratory
analyses are incorporated in the Contract Laboratory Program Statement of Work
Jfor Organic Analyses (EPA 2007), the Analytical Services Branch Statement of
Work For Analysis of Chlorinated Dibenzo-p-dioxins (CDDs) and Chlorinated
Dibenzofurans (CDFs), Multi-Media, Multi-Concentration, DLM02.2 (EPA
2011), and the Contract Laboratory Program Statement of Work for Inorganic
Analyses (EPA 2010a). These QC requirements or equivalent requirements found
in the analytical methods were followed for analytical work on the project. This
section describes the QA/QC measures taken for the project and provides an
evaluation of the usability of data presented in this report.

Data from the START-subcontracted commercial laboratory were reviewed and
validated by a START chemist. Data qualifiers were applied, as necessary,
according to the following guidance:

=  EPA (2008) USEPA Contract Laboratory Program National Functional
Guidelines for Superfund Organic Methods Data Review.

=  EPA (2011) USEPA Contract Laboratory Program National Functional
Guidelines for Chlorinated Dioxin/Furan Data Review.

= EPA (2010b) USEPA Contract Laboratory Program National Functional
Guidelines for Inorganic Superfund Data Review.

In the absence of other QC guidance, method- and/or SOP-specific QC limits
were also utilized to apply qualifiers to the data.

4.1 Satisfaction of Data Quality Objectives
The following EPA (EPA 2000) guidance document was used to establish data
quality objectives (DQOs) for this project:

®  Guidance for the Data Quality Objectives Process (EPA QA/G-4),
EPA/600/R-96/055.

The EPA TM determined that definitive data without error and bias determination
would be used for the sampling and analyses conducted during the field activities.

4-1
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4. Quality Assurance/Quality Control

The data quality achieved during the field work produced sufficient data that met
the DQOs stated in the SQAP (E & E 2011). A detailed discussion of
accomplished project objectives is presented in the following sections.

4.2 QA/QC Samples

Trip blank QA samples are only required for VOC analyses and were not
collected for this project. One rinsate blank QA sample was collected for the
laboratory homogenizing equipment and is associated with the tissue samples.
QC samples included matrix spike/matrix spike duplicate (MS/MSD) and/or
blank spike (BS) samples at a rate of one MS/MSD and/or BS per 20 samples per
matrix.

4.3 Project-Specific Data Quality Objectives

The laboratory data were reviewed to ensure that DQOs for the project were met.
The following describes the laboratories’ abilities to meet project DQOs for
precision, accuracy and completeness and the field team's ability to meet project.
DQOs for representativeness and comparability. The laboratories and the field
team were able to meet DQOs for the project.

4.3.1 Precision

Precision measures the reproducibility of the sampling and analytical
“methodology. Laboratory and field precision is defined as the relative percent

difference (RPD) between duplicate sample analyses. The laboratory duplicate

samples or MS/MSD samples measure the precision of the analytical method.

The RPD values were reviewed for all fixed laboratory samples. A total of 28

sample results (approximately 2.3% of the data) were qualified based on precision

outliers; therefore, the project DQO for precision of 90% was met.

4.3.2 Accuracy

Accuracy indicates the conformity of the measurements to fact. Laboratory
accuracy is defined as the surrogate spike percent recovery (%R) or the
MS/MSD/BS %Rs for all laboratory analyses. The surrogate %R values were
reviewed for all appropriate sample analyses. All surrogate results were within
QC limits.

The %R values were reviewed for all MS/MSD/BS analyses. A total of 14
sample results (approximately 1.1% of the data) were qualified based on accuracy
outliers; therefore, the project DQO for accuracy of 90% was met.

4.3.3 Completeness

Data completeness is defined as the percentage of usable data (usable data divided
by the total possible data). All laboratory data were reviewed for data validation
and usability. No sample results were rejected; therefore, the project DQO for
completeness of 90% was met.
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4.3.4 Representativeness

Data representativeness expresses the degree to which sample data accurately and
precisely represent a characteristic of a population, parameter variations at a
sampling point, or environmental condition. The number and selection of
samples were determined in the field to accurately account for site variations and
sample matrices. The DQO for representativeness was met.

4.3.5 Comparability

Comparability is a qualitative parameter expressing the confidence with which
one data set can be compared to another. Data produced for this site followed
applicable field sampling techniques and specific analytical methodology. The
DQO for comparability was met.

4.4 Laboratory QA/QC Parameters

The laboratory data also were reviewed for holding times/temperatures/sample
containers/percent moisture, laboratory blank samples, serial dilution analyses,
rinsate blanks, and dioxin/furan interferences. These QA/QC parameters are
summarized below.

4.4.1 Holding Times/Temperatures/Sample Containers/Percent
Moisture '
All holding times, sample temperatures, and containers were acceptable, except
the perchlorate soil/sediment samples that exceeded the temperature limits and the
soil samples that exceeded percent moisture limits. Approximately 0.7% of the
sample results were qualified as estimated quantities based on holding time
outliers, and approximately 1.5% of the sample results were qualified as estimated
quantities based on percent moisture outliers.

4.4.2 Laboratory Blanks
All laboratory blanks met the frequency criteria. The following potential COC
was detected in the laboratory blanks:

= Inorganics: Arsenic, cadmium, lead, mercury, potassium, and selenium.

= PCDDs/PCDFs: OCDD, TCDF, 1,2,3,7,8-PeCDD, HpCDD, 1,2,3,6,7,8-
HxCDF, 1,2,3,6,7,8,9-HxCDF, 1,2,3,4,6,7,8-OCDF, 1,2,3,7,8,9-HxCDD,
1,2.3,7,8-PeCDF, 2,3.4,7,8-PeCDF, 1,2,3,4,7,8-HxCDF, 2,3,4,6,7,8-
HxCDF, OCDF, and 1,2,3,4,7,8,9-HpCDF.

See the data validation memoranda for results qualified based on blank
contamination.

4.4.3 Serial Dilution Analyses
Serial dilution analyses met the frequency criteria. A total of 21 sample results
(approximately 1.7% of the data) were qualified based on serial dilution outliers.
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4.4.4 Rinsate Blanks

Rinsate blank analyses were performed at a frequency of one per 20 tissue
samples homogenized in the laboratory. There were no detections in the rinsate
blank analyses that affected sample results.

4. Quality Assurance/Quality Control

4.4.5 Dioxin/Furan Interferences
A total of 19 sample results (approximately 1.6% of the data) were qualified
based on dioxin/furan sample interferences.

4-4
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Analytical Results Repdrting and
Background Samples

This section describes the reporting and methods applied to analytical results
presented in Section 6 (sources) and Section 7 (targets) of this report, and
discusses background locations and sample results. Table 3-1 lists all samples
collected for laboratory analysis.

5.1 Analytical Results Evaluation Criteria

Analytical results presented in the summary tables of Sections 6 and 7 show all
analytes detected above laboratory detection limits in bold type. Analytical
results indicating significant/elevated concentrations of contaminants in source
samples (Section 6) and target samples (Section 7) with respect to background
concentrations are shown underlined and in bold type. For the purposes of this
investigation, significant/elevated concentrations include those concentrations
that are:

= 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

= Equal to or greater than the background sample’s CRQL or SQL when the
background concentration was below detection limits; or

= At least three times greater than the background concentration when the
background concentration equals or exceeds the detection limits.

The analytical summary tables present all detected compounds, but only those
detected analytes at potential sources and targets meeting the significant/elevated
concentration criteria are discussed in the report text. All detected concentrations
are also discussed for the background samples. When samples were diluted for
re-analysis at a laboratory, the dilution results were considered for evaluation and
are provided in the tables.

5.1.1 Sample Results Reporting

The analytes aluminum, calcium, iron, magnesium, potassium, and sodium are
common earth crust elements. Based on EPA, Region 10, policy, these common
earth crust elements will not be discussed in this report.
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5. Analytical Results Reporting and Background Samples

5.2 Background Samples

Background samples were collected for each of the naturally occurring media
from which SI samples were collected. These media are soil, sediment, and
tissue. Results for the appropriate background samples are shown in the first
column of the analytical results summary tables in Sections 6 and 7 for
comparison against source or target results.

5.2.1 Background Soil Sample

5.2.1.1 - Sample Location

One background soil sample (BK01SS) was collected from an area expected to be
outside the site’s range of influence. The background sample consisted of
medium brown sandy soil. This sample will be used for comparison to all soil
samples collected from the landfill.

5.21.2 Sample Results

The background soil sample was analyzed for PCBs, dioxins/furans, and
perchlorate (Table 6-1). Four dioxins/furans were detected in'the background
sample. Perchlorate and PCBs were not detected.

5.2.1 Background Sediment Samples

5.2.1.1 Sample Locations

Four background sediment samples were collected to account for the various’
water bodies sampled. Two samples were collected from Classet Creek: BKO1SD
was collected upstream of the landfill, and BK02SD was collected at the mouth of
the creek. BKO1SD is considered the background sample for comparison to the
sediment samples collected at the headwaters of East Creek and West Creek (i.e.,
samples EC01SD and WCO1SD, respectively). BK02SD is considered the
background sample for comparison to the sediment samples collected at mouth of
East Creek and West Creek (i.e., samples EC02SD and WCO02SD, respectively).
Finally, one sediment sample (BK03SD) was collected on Warmhouse Beach
below the average high tide line and in the flow route of Classet Creek to the sea.
This sample is considered the background sample for comparison to all samples
collected from East Beach and Warmhouse Beach (i.e., EBO1SD, EB02SD,
EB03SD, WB01SD, WB02SD, and WB03SD).

5.2.1.2 Sample Results

Background samples BK0O1SD and BK02SD were analyzed for PCBs, grainsize,
and TOC; and background sample BK0O3SD was additionally analyzed for TAL
Metals, dioxins/furans, PBDEs, and perchlorate (Table 7-6). PCBs were not
detected in these samples. Six TAL Metals (chromium, cobalt, copper,
manganese, vanadium, and zinc) were detected in sample BK03SD; though no
other analytes were detected in this sample.
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5. Analytical Results Reporting and Background Samples

5.2.1 Background Tissue Sample

5.21.1 Sample Location

One background mussel sample (BKO1TS) was collected from an area east of
Classet Creek. This sample was used for comparison to all tissue samples
collected from East Beach and West Beach.

5.2.1.2 Sample Results

The background tissue sample BKO1TS was analyzed for TAL Metals, PCBs,
dioxins/furans, PBDEs, and percent lipids (Table 7-7). Thirteen TAL Metals
(arsenic, cadmium, chromium, cobalt, copper, manganese, mercury, molybdenum,
nickel, selenium, thallium, vanadium, and zinc) were detected in this sample. No
other analytes were detected.
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Potential Sources

This section describes potential sources, sample locations, and analytical results
of SI samples obtained from potential sources that were detected at concentrations
that were significant relative to'background concentrations. Chain-of-custody
forms are provided in Appendix E. Data validation memoranda and laboratory
data sheets of analytical results for all samples are provided in Appendix F.

6.1 Landfill

The landfill contains municipal solid waste, construction materials (including
roofing), animal carcasses, lubricants, and other petroleum-based products.
Debris, including drums and tires, are scattered along the access road and in the
filled ravine west of the access road.

In 2003, it was estimated the landfill contained 55,000 to 65,000 cubic yards of
waste. The surface area of the dump is estimated to be 5.22 acres (i.e., [650 feet
wide x 350 feet long = 227,500 square feet] / 43,560 square feet per acre). The

waste depth ranges from 22 feet to 40 feet bgs.

During the PA, which was based on data from the RA, it was determined that
SVOCs (2-methylnaphthalene, acenaphthene, anthracene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
banzo(k)fluoranthene, bis(2-ethylhexyl)phthalate, chrysene, fluoranthene,
fluorene, indeno(1,2,3-cd)pyrene, naphthalene, and pyrene), metals (antimony,
barium, cadmium, copper, lead, manganese, silver, and zinc), dioxin/furans
(2,3,7,8-TCDD; 2,3,7,8-TCDF; 1,2,3,7,8-PeCDF; 1,2,3,7,8-PeCDD; 2,3,4,7,8-
PeCDF; 1,2,3,4,7,8-HxCDF; 1,2,3,6,7,8-HxCDF; 1,2,3,4,7,8-HxCDD;
1,2,3,6,7,8-HxCDD; 1,2,3,7,8,9-HxCDD; 2,3,4,6,7,8-HXCDF; 1,2,3,7,8,9-
HxCDF; 1,2,3.4,6,7,8-HpCDF; 1,2,3,4,6,7,8-HpCDD; 1,2,3,4,7,8,9-HpCDF;
OCDD; and OCDF), and PBDEs (BDE#47, BDE#99, BDE#100, BDE#153, -
BDE#154, BDE#183, and BDE#209) were present at significant concentrations in
soil samples from the landfill (see Appendix A for sample results).

During the field event for this SI, the dump was observed to be unmanned and
used by individuals for disposing of household waste. In addition, individuals
were observed scavenging items from the dump, such as aluminum cans. The
landfill was smoldering in an area close to its center. Spent fireworks debris was
observed at the landfill. Fireworks often contain perchlorate.
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6. Potential Sources

6.1.1 Sample Locations

Four surface soil samples (LFO1SS through LF04SS) were collected from the
landfill at points that corresponded to those sampled during the RA (i.e., locations
WB14SS, WB15SS, WB16SS, and WB17SS/WB18SS).

6.1.2 Sample Results _
Surface soil samples collected from the landfill were analyzed for low-level PCBs
and perchlorate (Table 6-1). The PCB, aroclor-1016, was detected at a significant
concentration in sample LF03SS collected on the top of the landfill. Perchlorate
was detected at significant concentrations in samples LF02SS and LF03SS.
Sample LF02SS was collected mid-way along the entry road leading to the top of
the landfill.

Dioxin/furan RA sample results were compared to the background soil sample
collected during this SI (see Table A-5, Appendix A). Based on this comparison,
all landfill samples collected during the RA contained significant concentrations
of dioxins and furans. Sample WB-15-SS and WB-07-SS contained 15 and 16
congeners, respectively, at significant concentrations. Both of these samples were
collected on the top of the landfill.

6-2
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Surface Water Migration Pathway
and Targets

At the direction of the TM, and because of the relatively few targets associated
with ground water migration, soil exposure, and air migration pathways, this
section focuses solely on the surface water migration pathway.

Information presented in this section (i.e., Section 7) has been largely excerpted,
with original references and minor modifications, from the PA (TechLaw 2010a).
Refer to the PA for these reference citations.

During the PA, which was based on data from the RA, it was determined that the
following contaminants, which are attributable to the WBD, were present at
elevated concentrations in the streams draining it:

East Creek
»  Surface Water — perchlorate, barium, cadmium, lead, and zinc.
»  Sediment — anthracene, zinc, PBE#47, and BPE#99.

West Creek

»  Surface Water — perchlorate, barium, copper, lead, manganese, and zinc.

» Sediment — perchlorate, benzo(a)pyrene, barium, cadmium, copper, lead,
manganese, silver, zinc, BDE#28, BDE#47, BDE#99, BDE#100,
BDE#153, BDE#154, BDE#183, and BDE#209.

The surface water migration pathway Target Distance Limit (TDL) begins at the
probable point of entry (PPE) of surface water runoff from the site to a surface
water body, and then extends downstream for 15 miles. Figure 7-1 depicts the
surface water migration pathway TDL.

7.1 Overland Pathway

Average precipitation in the Neah Bay area is just over 100 inches per year
(WorldClimate 2010). The landfill is located at the top of a ridge causing surface
water from the dump to drain to the east and west into East Creek and West
Creek. A PPE is located on each creek for WBD runoff (Figure 7-1). Landfill
contents extend into the headwaters of both West Creek and East Creek. West
Creek discharges approximately 1,000 feet from the landfill to Warmhouse Beach
on the Strait of Juan de Fuca. East Creek flows into Kydikabbit Creek, which
outfalls west of Kydikabbit Point on East Beach approximately 500 feet northeast

7-1
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7. Surface Water Migration Pathway and Targets

of the landfill on the Strait of Juan de Fuca. From these beaches, the remainder of
the 15-mile TDL is a radial arc into the Strait of Juan de Fuca.

The flow rates for East Creek and West Creek have not been measured, but are
estimated to be 5 and 3 cfs, respectively, based on observations made during the
SI field event.

7.2 Targets
Several environmental targets, or receptors, are present within the surface water
migration pathway TDL. These targets are discussed below.

7.2.1 Drinking Water

There are no drinking water intakes along the 15-mile TDL. Because it is saline,
surface water within the TDL is not useable for drinking water purposes.
Locations within the TDL on the Strait of Juan de Fuca could be considered major
recreational areas.

7.2.2 Human Food Chain
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).

7.2.21 Sport Catch

Sport fishing is known to occur within the 15-mile TDL. The most current sport
catch data are from the 2009 license year (Washington Department of Fish and
Wildlife [WDFW] 2010b and 2010c). Fish catch data are reported by catch areas.
For salmonid species, the catch area is reported as Area 4 which is defined as
Cape Alava north and inside Juan de Fuca'Strait to the Sekiu River (WDFW
2011). For marine fishes, the TDL is within catch areas 4a and 4b. Area 4a
extends from Cape Alava north to the Bonilla-Tatoosh line and west into the
Pacific Ocean. 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. Area
4b extends from the Bonilla-Tatoosh line east to the Sekiu River (WDFW 2008).
Because commercial fishing boats seldom travel more than 40 miles offshore, and
recreational boats are usually within 10 to 15 miles of shore (WDFW 2010c), it is
estimated that 100% of catch area 4b is within the 15-mile TDL.

Sport catch data are presented as the number of fish caught. To calculate the total
pounds of fish caught for each statistical area, the number of fish caught in each
catch area was multiplied by the average weight of each fish species. Sport catch
harvest data by fish species are presented in Tables 7-1 and 7-2.

7.2.2.2 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
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caught (WDFW 2010b). The percentage of catch located in the TDL is unknown
due to the fact that catch numbers are reported by port of landing and not area. A
port of landing does not always match up with the area of catch because
commercial vessels can travel great distances from port (WDFW 2010b). The
-pounds of groundfish harvest caught per species are estimated in Table 7-3.

Commercial salmon fishing is known to occur within the 15-mile TDL. The most
current commercial catch data are from the 2009 license year (WDFW 2010b).
Fish catch data are reported by catch area. Commercial salmon fishing is
restricted to catch area 4a. This is the same area as described in the sport catch
subsection above. The pounds of commercial salmon caught per species are
presented in Table 7-4.

7.2.2.3 Tribal Harvest

Tribal harvest is documented to occur on Warmhouse Beach and East Beach
immediately downstream from the WBD. Members of the Makah Tribe have
been known to harvest blue mussels, sea urchins, and goose neck barnacles from
rocky areas along these beaches, and to harvest horse, steamer, and butter clams
from sandy areas along these beaches (EPA 2010b; E & E 2011a). The amount of
organisms harvested annually is unknown. It is assumed that between 0 and 100
pounds of shellfish are harvested for human consumption by tribal fishers along
Warmhouse Beach and East Beach.

Additional tribal harvest is known to occur within the 15-mile TDL. The most
current tribal catch data are from the 2009 harvest year (EPA 2010a). Fish catch
data are reported together for catch areas 4a and 4b. Tribal harvest data are
reported as the number of fish caught, except for halibut with is reported as
pounds caught. To calculate the total pounds of fish caught, the number of fish
caught in each catch area was multiplied by the average weight of each fish
species. Treaty harvest data by fish species are presented in Table 7-5.

7.2.3 Sensitive Environments

The Flattery Rocks National Wildlife Refuge and Olympic Coast National Marine
Sanctuary are located within the 15-mile TDL, with the sanctuary being present
along the shoreline of Warmhouse Beach. Flattery Rocks National Wildlife
Refuge is a group of 870 islands, rocks, and reefs extending for more than 100
miles from Flattery Rocks south to Copalis Beach. The islands and rocks in this
area provide habitat for over 70% of Washington's nesting seabirds and are
among the largest colonies in the continental United States (USFWS 2010a).

There are several Federal- and State-listed threatened and endangered species
within the 15-mile TDL (E & E 2010c). The Federal-listed threatened marbled
murrelet (Brachyramphus marmoratus) and the steller sea lion (Fumetopias
Jjubatus) occur within the 15-mile TDL. 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 Sea otter (Enhydra lutris) also occurs within the 15-mile TDL.
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Habitats for these three species are located within both the Strait of Juan de Fuca
and Pacific Ocean. Critical habitat for the Federal-listed threatened Ozette Lake
sockeye salmon Evolutionarily Significant Unit and southern resident killer
whales is present within the 15-mile TDL (DOC 2005; 2006). No wetlands are
located within the 15-mile TDL (USFWS 2010b).

7.3 Sediment Sampling
This section describes sediment sample locations and the analytical results
associated with these samples.

7.3.1 Creek Sample Locations

Samples collected during the RA can be used to document whether CERCLA
hazardous substances have migrated from the dump to East Creek and West Creek
for several analytical suites including VOCs, SVOCs, metals, PBDEs,
perchlorate, and dioxins/furans (see Appendix A for RA analytical data tables).
Although no PCBs were detected, the PCB detection limits were elevated in
sediment samples collected during the RA (i.e., ranging from 55 to 200
micrograms per kilogram [pg/kg]). For this reason, sediments in both the East
and West creeks were re-sampled and analyzed for PCBs to meet lower detection
limits. ’

Two sediment samples were collected from East Creek and two were collected
from West Creek, for a total of four sediment samples. These samples were
collected from the PPE for each creek (i.e., ECO1SD for East Creek and WCO01SD
for West Creek) and from the mouth of each creek (i.e., EC02SD for East Creek
and WCO02SD for West Creek) where the creeks discharge to the shore of the
Strait of Juan de Fuca.

7.3.2 Creek Sample Results

The creek sediment samples were analyzed for low-level PCBs and grain size.
Additionally, EC02SD and WCO02SD were analyzed for TOC (Table 7-6). PCBs
were not detected in these samples. The PCB detection limits for these samples
ranged from 24 to 34 pg/kg.

7.3.3 Beach Sample Locations

The SQAP called for collecting sediment samples at Warmhouse Beach and East
Beach along transect lines running parallel to the shoreline and intersecting the
creek routes to the Strait of Juan de Fuca. Two transect lines were to be placed
across each creek route, providing clambeds were present, and three sediment
samples were to be collected from each transect line, for a total of 12 samples.
The first transect line was to be drawn just below the average high tide line. The
second transect line was be drawn seaward of clam samples, if clam samples were
collected. If clams were not found on either beach, then a second transect line
was not sampled on that beach.

Since clams were not found on either beach, a decision was made to collect
mussel samples, instead. For this reason, the configuration of sediment sample
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locations was modified after consulting with the TM. Instead of collecting
sediment samples from transect lines intended to bracket clam sample locations,
the sediment samples were collected from within East Creek and West Creek flow
routes toward the sea to assist in documenting migration of contaminants from the
landfill toward the locations of mussels which were present on rocky surfaces
seaward of the shoreline. At both creeks, three such samples were collected
below the average high tide line (samples EB01SD, EB02SD, EB03SD,
WB01SD, WB02SD, and WB03SD). -

7.3.4 Beach Sample Results

The beach surface sediment samples were analyzed for TAL Metals, PBDE:s,
perchlorate, dioxins/furans, PCBs, TOC, and grain size (Table 7-6). Sediment
samples from East Beach contained elevated concentrations of chromium, cobalt,
copper, nickel, and vanadium. These analytes were present at elevated
concentrations in all three samples, with the exception of copper which was not
elevated in one sample. These metals were likewise not detected at elevated
concentrations in sediment samples from East Creek during the RA. Nickel was
detected at an elevated concentration in surface water samples collected from East
Creek; however, since this analyte was not similarly detected at a significant
concentration in soil samples from the landfill during the RA, the source of nickel
on the beach is not clear. PBDEs, perchlorate, dioxins/furans, and PCBs were not
detected in these samples.

As with sediment samples from East Beach, sediment samples from Warmhouse
Beach also contained elevated concentrations of chromium, cobalt, copper, nickel,
and vanadium. Of these analytes, chromium, nickel, and vanadium were present
at elevated concentrations in all three samples. Cobalt, copper, and nickel were
likewise detected at elevated concentrations in sediment samples from West
Creek during the RA. Further, chromium, copper, nickel, and vanadium were
detected at elevated concentrations in surface water samples collected from West
Creek during the RA. Since copper was also detected at significant
concentrations in soil samples collected at the landfill during the RA, it appears
this analyte is migrating via West Creek to Warmhouse Beach. PBDEs,
perchlorate, dioxins/furans, and PCBs were not detected in these samples.

7.4 Tissue Sampling
This section describes tissue sample locations and the analytical results associated
with these samples.

7.4.1 Mussel Sample Locations

Three mussel samples were collected from Warmhouse Beach (WBO1TS,
WBO02TS, and WBO03TS) and from East Beach (EBO1TS, EBO2TS, and EBO3TS),
for a total of six samples. The mussel specimens were harvested as close to the
outflows of East Creek and West Creek as possible. The mussels were gathered
from rock areas that are generally exposed during low tide.
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7.4.2 Mussel Sample Results

Mussel samples were analyzed for TAL Metals, PBDEs, perchlorate,
dioxins/furans, PCBs (detection limits were 18 and 19 pg/kg), and percent total
lipids (Table 7-7). One or more mussel sample from East Beach contained
elevated concentrations of barium, lead, and tetrachlorodibenzo-p-dioxin.
Although, none of these analytes were likewise detected at elevated
concentrations in sediment samples collected from East Beach, barium and lead
were detected at significant concentrations during the RA in soil samples from the
landfill and at elevated concentrations in surface water samples collected from
East Creek. These results suggest that these contaminants are migrating from the
landfill via surface water to mussels on East Beach. PBDEs, perchlorate, and
PCBs were not detected in the mussel tissue samples.

One or more mussel sample from Warmhouse Beach contained elevated
concentrations of chromium and lead. Chromium was detected at elevated
concentrations in sediment samples collected from Warmhouse Beach and in
surface water samples collected during the RA from West Creek; however, it was
not detected at significant concentrations in soil samples collected from the
landfill during the RA. For this reason, the source of elevated concentrations of
chromium in mussel tissue samples is not clear. Although, lead was not likewise
detected at elevated concentrations in sediment samples collected from
Warmhouse Beach, it was detected at significant concentrations during the RA in

- soil samples from the landfill and at elevated concentrations in surface water and
sediment samples collected from West Creek. These results suggest that lead is
migrating from the landfill via surface water to mussels on Warmhouse Beach.
PBDEs, perchlorate, dioxins/furans, and PCBs were not detected in the mussel
tissue samples.
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Summary and Conclusions

The Makah Reservation WBD is located 2 to 3 miles northwest of Neah Bay in
Clallam County, Washington, and is situated on a ridgeline overlooking the Strait
of Juan de Fuca. The dump is actively used by local residents as a landfill. The
dump is accessible off an unpaved gravel road from the road leading to Koitlah
Point. The oval-shaped dump occupies 7 acres in a saddle at the top of the ridge.
Drainage from the saddle occurs to both the west and the east, reaching West
Creek and East Creek in their respective directions. Both creeks discharge to the
shoreline of the Strait of Juan de Fuca along East Beach and Warmhouse Beach.
Warmhouse Beach is used for camping, shellfish harvesting, surfing, and other

- recreational activities, while East Beach is used for shellfish harvesting.

The dump is bordered by forests and is approximately 800 feet inland from the
Strait of Juan de Fuca shoreline at an elevation of approximately 260 feet above
mean sea level. Dumping at the site first began in the 1940s and has continued
through the years to the present. The Makah Solid Waste Management
Department has been recommending closure of the dump since 1963, though this
has not yet occurred. Plans are underway to establish a solid waste transfer
station, followed by permanent closure of the WBD.

Wastes disposed in the WBD have included household waste, PCBs, asbestos,
batteries, used motor oil, hypodermic needles, tires, appliances, roofing, spent
fireworks, construction materials, car bodies, and glass.

Multiple earlier investigations have taken place at the landfill. These works have
documented the presence of hazardous substances in the landfill, in ground water
at the site, and in West and East creeks.

8.1 Sources

During a Waste Delineation and Characterization study performed at WBD in
1995, it was determined the dump occupies approximately 3 acres of mixed waste
that varies in depth from the surface to over 22 feet bgs. In 2003, the area and
volume of the WBD was recalculated and estimated to contain 55,000 to 65,000
cubic yards of waste. The surface area of the dump was estimated to be 5.22
acres. The waste depth ranged from 22 feet to 40 bgs.

During the PA, which was based on data from the RA, it was determined that
| SVOCs, pesticides, diesel, motor oil, metals, dioxin/furans, and PBDEs were
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present at significant concentrations in soil samples from the landfill. The
presence of aroclor-1016 and perchlorate at significant concentrations in the
landfill were confirmed during this SI.

8.2 Targets

As mentioned above, several earlier sampling events at the WBD have
documented the presence of hazardous substances attributable to the landfill in
East Creek and West Creek, including metals, PCBs, SVOCs, PBDEs, and
perchlorate.

Sediment samples collected during the SI from East Beach and Warmhouse
Beach contained elevated concentrations of chromium, cobalt, copper, nickel, and
vanadium. Of these metals, copper was also detected at elevated concentrations
in the sediments and surface water of West Creek, and at significant
concentrations in soil samples collected at the landfill during the RA. For this
reason, it appears this analyte is migrating via West Creek to Warmhouse Beach.
PBDEs, perchlorate, dioxins/furans, and PCBs were not detected in these
samples.

One or more mussel sample from East Beach contained elevated concentrations of
barium, lead, and tetrachlorodibenzo-p-dioxin. These contaminants were detected
at significant concentrations during the RA in soil samples from the landfill and at
elevated concentrations in surface water samples collected from East Creek.
Further, one or more mussel sample from Warmhouse Beach contained elevated
concentrations of chromium and lead, although, only lead was likewise detected
at significant concentrations during the RA in soil samples from the landfill and at
elevated concentrations in surface water and sediment samples from West Creek.
PBDE:s, perchlorate, and PCBs were not detected in the mussel tissue samples.

Based on PA and SI sampling, actual contamination is documented to be present
to the Olympic Coast National Marine Sanctuary where this feature occurs along
Warmhouse Beach.

8.3 Conclusions

The PA and SI have documented the presence of a variety of hazardous
substances within the landfill. The landfill is still in use for disposing of wastes
and also is being used by people to scavenge for items that can be recycled. The
creeks draining the landfill have been impacted by hazardous substances from the
landfill and are conveying a subset of these contaminants to East Beach and
Warmhouse Beach. Mussels at East Beach and Warmhouse Beach contained
elevated concentrations of hazardous substances when compared to background
mussels. Further, Warmhouse Beach contains an area of contamination within a
national marine sanctuary.
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Table 2 1 Summa

of Waste in Warmhouse Beach Dum .

Less than 0. 1

Batterles

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, Constructlon Ma rlals

ess tan 1%

20 to 30%

Organic Materlal and Household Waste
Metal (car bodies, appliances, framework) 20 to 30%
Glass 20 to 30%

Source: TechLaw 2010a.



Table 3-1 Fixed Laboratory Sample Collection Summary

L7 I

ple Dep M - -
pe atio [J e DEN(: ) h A . .' - .' pcation/le PLIO

11354200 [LFOISS JEB64 SS| 0-6 | DP]8&30/2011 1 3:10 X X Landfill. Medium brown sandy soil, moist, no odor.

11354201 |LF02SS JEB6S SS| 0-6 DP | 8/30/2011 ] 3:25 X X Landfill. Medium brown sandy soil, moist, no odor.

11354202 |LF03SS JE866 SS 0-6 DP | 8/30/2011 | 3:40 X X Landfill. Medium brown sandy soil, moist, no odor.

11354203 |LF04SS JE867 SS 0-6 DP | 8/30/2011 | 3:50 X X Landfill. Medium brown sandy soil, moist, no odor.

11354204 |ECOISD |JE868 SD| 0-6 DP | 8/30/2011 | 5:00 X X East Creek. Dark brown silt with trace of sand, wet, no
odor.

11354205 |EC02SD |JE869 SD| 0-6 LC | 8/30/2011 | 9:20 X X1 X East Creek. Medium reddish-brown, sandy soil, wet,
no odor.

11354206 |WCOISD |JE870 SD 0-6 DP | 8/30/2011 | 4:20 X X West Creek. Dark brown, sandy silt, wet, no odor.

11354207 |WC02SD |JE871 SD{ 0-6 LC | 8/30/2011 | 12:05 X X1 X West Creek. Gray sandy material, wet, no odor.

11354208 {EBOITS |JE872 TS| NA [LC] 8302011 {1040 | X | X! XX ]| X X [East Beach. Mussels.

11354209 |EBO2TS JE873 TS NA DP | 8/30/2011 1 1045 | X | X | X[ X | X X |East Beach. Mussels.

11354210 [EBO3TS [JE874 TS| NA | DP|[830/2011 ] 1055 | X | X1 XXX X |East Beach. Mussels.

11354211 |WBOITS [JE875 TS| NA JE 183172011 ] 920 | X | X | X | X | X X |Warmhouse Beach. Mussels.

11354212 |WBO02TS |JE876 TS| NA LC| 83172011 9:10 | X | X[ X | X | X X [Warmhouse Beach. Mussels.

11354213 IWBO3TS [JE877 TS| NA | DP|[831/2011] 925 | X | X | X{ X | X X [Warmhouse Beach. Mussels.

11354214 |EBOISD |JE878 SD 0-6 DP | 8/30/2011 | 9:45 XITXI XXX XX East Beach. Gray sandy material, damp, no odor.

11354215 {EB02SD |JE879 SD{ 0-6 JE 18302011 9:50 | X | X | X | X|X[X]X East Beach. Gray sandy material, damp, no odor.

11354216 {EB03SD |JE880 SD| 0-6 DP [ 8302011} 10:05 | X | X | X | X | X[ X [ X East Beach. Gray sandy material, damp, no odor.

11354220 {WBOISD |JE884 SD| 0-0 JF 183072011 | 1215 | X | X X | X[ XXX Warmhouse Beach. Gray sandy material, damp, no
odor.

11354221 [(WB02SD |JE885 SDj 0-6 |DP|830/20113 1220 | X | X | X[ X | X}|X]| X Warmhouse Beach. Gray sandy material, damp, no
odor.

11354222 |WBO03SD [JE886 SD}| 0-0 DP | 8/30/2011 | 1225 | X | X | X X | X § X} X Warmhouse Beach. Gray sandy material, damp, no
odor.

11354226 |[BKOISS |JE890 SS 0-6 JF | 8/30/2011 { 5:55 X1 X X Near Classet Creek. Medium brown, sandy soil, moist,
no odor.

11354227 |BKO1SD " |JE89I SD 0-6 DP | 8/30/2011 | 6:10 X X | X Classet Creek. Dark to medium, brown, sandy silt,
wet, no odor.

11354228 |[BK02SD |JE892 SD| 0-6 LC | 8/31/2011 { 10:00 X X | X Classet Creek. Medium reddish-brown, sandy
material, wet, no odor.

11354229 [BKO3SD |JE893 SD} 0-6 DP | 8/31/2011 ] 10:00 | X [ X | X | X | X | X | X Warmhouse Beach. Dray sandy material, wet, no odor.

Page |




Table 3-1 Fixed Laboratory Sample Collection Summary

Ny
<
~ @ g ; @ -
— -t

S W e 0‘5 ’ L\L : E -g

"EPA 2 (L 8. 8 0 =
BT R 3 =S , S 4 T e S

Sample E 28353 £ 88 &£ - ba e
Number Station » T8 a8 55L& Location/Description
11354231 {BKOITS [JE895 TS| NA JE 18312011 [ 10:05 | X [ X XTI XX : X [Warmhouse Beach. Mussels.

11354232 |TSOIRS  |JE896 RS|{ NA |KN|921/2011 | 11:05 X X Laboratory tissue homogenizing equipment rinsate.
Key:

CLP = Contract Laboratory Program.
DP = Derek Pulvino.
EPA = United States Environmental Protection Agency.

ID = Identification.
JF = Jeff Fetters.

KN = Karen Norton.

L.C = Linda Costello.

NA = Not applicable.
PBDEs = Polybrominated-diphenyl ether.

PCBs = Polychlorinated biphenyls.
RS =
SD = Sediment.
SS = Surface soil.

Rinsate.

TAL = Target Analyte List.

TOC = Total organic carbon.
TS =
X = The sample was analyzed for this parameter.

Tissue.

Page 2




ab

le 3-2

Digits- -

1,2

le Coding
Description:
Source Code

Sam

Backgud

East Beach

East Creek

Landfill

Tissue

Warmhouse Beach

West Creek

3.4

Consecutive Number

First Number of Source Code

5,6

Matrix Code

Tissue

Rinsate

Sediment

Surface Soil




Table 6-1 Surface Soil Samples Analytical Results Summary

EPA Sample ID . . s -, 11354226, | 11354200 .

CLP.SampleID . . . . . JE890 . . : _ . R

Station Location - - - .o . . BKO1SS - LF02SS. - - Lk LF04SS
Descrlptlon . Background - - Landfill : Landfill - Landfill -
Polychlorinated Biphenyls (pglkg)

Aroclor-1016 l 30U | 24U [ 25U | 150 | 25U
Dioxins/Furans (ng/kg)

1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin 11.6 NA NA NA NA
Total HxCDD 1.73 JH NA NA NA NA
Total TeCDF 3.34 NA NA NA NA
Total HpCDF 1.37 JH NA NA NA NA
Perchlorate (ng/kg)

Perchlorate [ 33uiL | 076)Q | 24JL 52JL | 1.91Q
Note: Bold type indicates the sample result is above the instrument detection limit. .

Underline type indicates the sample result is significant as defined in Section 5.

Key:
pg/kg = micrograms per kilogram.
CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
H = High bias.
ID = Identification.
] = The analyte was positively identified. The associated numerical result is an estimate.
L = Low bias.
NA = The sample was not analyzed for this parameter
ng/kg = nanograms per kilogram.
Q = The result is estimated because the concentration is below the Contract Required Quantitation Limit.
U = The analyte was not detected at or above the reported result.



Table 7-1

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

Source: TechLaw 2010a.

Notes:

General cod includes any cods other than Pacific cod.

General rockfish includes any rockfish that could not be identitied by the sampler (e.g., came in filleted).

Miscellaneous includes any species of fish not listed in the identification list (e.g. Hake, sablefish, silvergray rockfish, greenstrip rockfish, red Irish
lord, etc.).

Flatfish includes all species of flounder and sole.

Sharks and Skates includes all species of shark and skate.




‘Number Harvested '

lack Rockfish

Blue Rockfish 240
Bocaccio 13
Cabexon 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 4]
Yelloweye Rockfish 17
Yellowtail Rockfish 898

Source: Tech_Law 2010a.

Notes:
General cod includes any cods other than Pacific cod.

General rockfish includes any rockfish that could not be identified by the sampler (e.g., came in filleted).

Miscellaneous include any species of fish not listed in the identification list (e.g., Hake, sablefish, silvergray rockfish, greenstripe rockfish, red Irish

lord, etc.).
Flatfish includes all species of flounder and sole.
Sharks and Skates includes all species of shark and skate.




Table 7-3 Commermal Groundf"sh Catch Data
& o Species ' A

Sablefish ' 954,806
Pacific Cod . 420,858
Dover Sole 302,959
English Sole 216,916
Petrale Aole 175,827
Unidentified Skate 130,367
Dogfish 98,835
Lingcod 94,511
Rex Sole ' 69,062
Unidentified Sanddab ‘ - 29,827
Arrowtooth Flatfish 5,929
Rock Sole 1,725
Starry Flounder ' 1,143
Sand Sole 531

,521,631°

Source TechLaw 2010a.

Table 7-4 Commercial Salmon Catch Area 4A
Number Harvested

Chinook Salmon (Oncorhynchus tshawytscha)

Coho Salmon (Oncorh nchus kisutch)

Source TchLawOlOa

Note: Commercial troll fishery is restricted to the area west of the Bonilla-Tatoosh line and Washington catch area 4.

Table 7-5 Treaty Harvest Data Areas4-A and 4-B
' Average Pounds

| Chinook Salmon (ncorhynchus twytscha)

280,126

CooSl On 'hy;chuskisuth _
T T “Bott m/Other Flsh L oo E

Halibut

168,321

Total

Source: TechLaw 2010a.

1,108,404




Table 7-6 Sediment Samples Analytical Results Summary
EPA Sample ID ' 11354227 1 354204

11354214 - 11354215
. JE878 . JE879.
EB01SD  EB02SD

11354206 11 354228 11354205 11354207 1 1354229 - 11354216 113542207 11354221 = 11354222

ECO01SD
ast:Creek

Target Analyte List Metals (mg/kg)
Aluminum NA NA NA NA NA NA 2380 JL 8250 JL 7670 JL 8450 JL 7140 JL 7000 JL 7320 JL
Calcium NA NA NA NA NA NA 799 4570 6340 4720 3350 3150 3330
Chromium NA NA NA NA NA NA 1.5 15.7 I12.5 12.2 10.4 8.9 10.4
Cobalt NA NA NA NA NA NA 1.6 JL 5.7JL 5.4 JL 5.1JL 4.8 JL, 4.4 JL 4.8 JL
Copper NA NA NA NA NA NA 2.1 JK 6.4 JK 6.0 JK 6.7 JK 5.7 JK 5.0 JK 6.5 JK
Iron NA NA NA NA NA NA 4630 JL 15000 JL 14200 JL 16100 JL 12200 JL 12000 JL 12800 JL.
Magensium NA NA NA NA NA NA 1560 5680 5310 5980 4640 4450 4650
Manganese NA NA NA NA NA NA 91.5 258 239 251 236 226 220
Nickel NA NA NA NA NA NA ( 433 SJgL) 11.1 104 9.9 84 7.5 9.2
Vanadium NA NA NA NA NA NA 6.5 34.4 32.0 31.4 31.5 29.8 29.5
Zinc NA NA NA NA NA NA 11.1 30.7 29.3 29.4 27.8 26.5 26.9
Grain Size (percent)
Between 2" and 3" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Between | %" and 2" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Between 1" and 1 %" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Between %" and 1" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0. _ 0.0 0.0 0.0
Between 4" and %" 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 3.2 0.0 1.63 0.0 0.0
Between %" and %" 0.0 0.0 0.0 0.6 0.0 0.0 0.0 2.1 3.1 0.0 0.0 0.0 1.3
Between 4750 microns and %" 12.5 0.0 0.0 2.1 43 0.6 23 0.4 3.9 0.0 0.9 0.5 2.6
Between 2000 and 4750 microns 17.8 6.6 0.1 11.1 16.9 2.8 30.9 0.8 3.8 0.0 1.5 1.7 5.2
Between 850 and 2000 microns ) 17.5 22.1 17.5 30.7 39.4 16.1 58.8 33 17.4 1.6 10.7 11.6 12.0
Between 425 and 850 microns 9.2 6.5 11.9 31.0 19.2 58.6 4.7 34.9 34.4 429 56.6 57.5 41.3
Between 250 and 425 microns 5.8 2.8 5.2 9.0 8.3 19.2 0.2 52.0 31.1 51.5 26.6 25.3 33.8
Between 150 and 250 microns 4.0 2.1 3.7 2.5 1.6 0.3 0.0 3.6 1.4 1.5 0.5 0.7 1.7
Between 75 and 150 microns 4.3 2.5 4.5 1.6 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Between 32 and 75 microns 4.7 2.5 9.2 0.7 0.6 0.3 2.5 0.9 0.3 0.8 1.1 0.2 0.3
Between 22 and 32 microns 3.9 5.0 13.1 1.5 1.5 0.0 0.0 0.4 0.0 0.0 0.0 0.0 04
Between 13 and 22 microns 5.1 15.0 2.9 0.8 1.2 0.4 0.0 04 0.4 0.4 0.0 0.0 0.0
Between 9 and 13 microns 2.8 10. 10.2 2.3 1.2 1.6 0.6 1.2 1.1 1.3 0.9 1.7 1.5
Between 7 and 9 microns 3.4 7.5 5.8 1.5 1.2 0.0 0.0 0.0 0.0 0.0 0.0 0.8 0.0
Between 3.2 and 7 microns 3.9 7.5 7.3 2.3 1.9 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
< 3.2 microns 5.1 10.0 8.7 2.3 1.5 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Organic Carbon (mglkg)
Total Organic Carbon | 64400 | NA | NA | 3420 [ 9620 [ 970 [ 396 794 | 821 [ 814 | 806 l 895 | 715
Notes: The inorganic CLP ID begins with an "M."

Bold type indicates the sample result is above the instrument detection limit.

Underline type indicates the sample result is elevated as defined in Section 5.
Key:

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
ID = Identification.
J = The analyte was positively identified. The associated numerical result is an estimate.
K = Unknown bias.
L = Low bias.
mg/kg = milligrams per kilogram.
NA = The sample was not analyzed for this parameter.

Q = The result is estimated because the concentration is below the Contract Required Quantitation Limit.

SQL = Sample Quantitation Limit.
U = The analyte was not detected above the reported result.
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Table 7-7 Mussel Tissue Samples Analytical Results Summary

11354208 - 11354209 11354210 11354211 . 11354212 11354213

JE872 JES73 JEB74 - JEB75 "~ JE876 JE877
EBO1TS EB0O2TS EBO3TS WBO01TS WB02TS WB03TS
‘Description East Beach ‘East'Beach- EastBeach™ WestBeach WestBeach WestBeach
Target Analyte List Metals (mg/kg)
Aluminum 32 156 12U 27 77.9 23 82.7
Arsenic 2.1 2.1 2.1 2.3 3.19 2.95 3.55
Barium 0.38U 0.96 0.39U 0.40U 0.35 039U 0.37
Cadmium 0.99 0.85 0.67 0.86 0.64 0.62 0.76
Calcium 1500 JK 1000 JK 710 JK 2100 JK 940 JK 3600 JK 2600 JK
Chromium 0.51 1.4 0.28 0.68 2.583 0.90 19
Cobalt 0.11 JK 0.097 JK 0.048 JK 0.074 JK 0.10 JK 0.085 JK 0.11 JK
Copper 1.6 1.7 1.8 1.6 4.03 2.1 3.40
Iron 62 JK 170 JK 26 JK 58 JK 130 JK 58 JK 180 JK
Lead 0.24 U 0.59 0.25U 025U 0.22 0.50 0.67
Magnesium 955 823 804 849 852 921 911
Manganese 1.2 3.17 0.6 0.96 2.37 1.3 3.37
Mercury 0.360 0.0276 0.0244 0.0282 0.0243 0.0263 0.0267
Molybdenum 0.11 0.091 0.073 0.097 0.099 0.11 0.11
Nickel 0.57 0.91 -0.38 0.53 1.6 0.91 1.4
Potassium 1480 1400 1520 1200 2070 1910 2220
Selenium 0.38 0.37 0.35 0.32 0.48 0.48 0.56
Sodium 6800 JH 5200 JH 5900 JH 6100 JH 5500 JH 6600 JH 6100 JH
Thallium 0.0522 0.0607 0.0246 U 0.0691 0.0996 0.124 0.0897
Vanadium 0.22 0.56 0.12 0.24 0.37 0.21 0.38
Zinc 21.6 22.0 19.9 18.4 30.5 29.2 34.8
Dioxins (ng/kg)
Total TeCDD [ o00811U | 0267JH | 0444)JQ | 0.684 JH 01290 |  0.108U | 0.0879U
Lipids (Percent)
Lipids | 1.14 | 0.65 | 0.21 | 0.76 1.6 | 2.63 | 2.39
Notes: The inorganic CLP 1D begins with an "M."

Bold type indicates the sample result is above the instrument detection limit.
Underline type indicates the sample result is elevated as defined in Section 5.

Key

CLP = Contract Laboratory Program.
EPA = United States Environmental Protection Agency.
H = High bias.
ID = Identification.
J = The analyte was positively identified. The associated numerical result is an estimate.
K = Unknown bias. :
mg/kg = milligrams per kilogram.
ng/kg = nanograms per kilogram.
Q = The result is estimated because the concentration is below the Contract Required Quantitation Limit.

U = The analyte was not detected above the reported result.
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Table A-1

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

CLP Sample 1D JC658 JC651 JC652 JC653 1C655 JC656
Location ID WBB-06-55 WB-14-SS WB-15-SS WB-16-SS WB-17-SS WB-18-5S
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 Organic Compounds (ui/kg) " . . -

1,1-Dichloroethene ) 2.7 1Q 1.1JQ 1.2 JQ 68 U

1 4-Dioxane 420 R 110 R 160 R 140 R 140 R

2-Butanone 27 1Q 11U 24 14U 25

Benzene 21U 53U 41Q 69 U . 6.8 U
[[Cyclohexane 21U 53U 78U 69U 6.2JQ 9.6 U
|[Ethylbenzene 21U 53U 0.85 JQ 69U 084 1Q 0.98 1Q
|lm.p-Xylene 21U 53U 0.99 JQ 69 U 221Q 29 JQ
Methylcyclohexane 210 53U 78U 69U 11 9.6 U
o-Xylene 21U 53U 78U 69 U 1.11Q 14 JQ
Styrene 21U 53U 78U 082 1Q 68 U 96U
Toluene 210 53U 51)Q 690 331Q

emivolatile Organic Compounds (ug/kgj - I I
2-Methylnaphthalene 91U 39U 3.8 1Q 43U 8.2
4-Methylphenol 470 U 200 U 260 U 440 U 76 10
Acenaphthene 91U 1.2 U 5.2 43U 12
Acenaphthvlene 9.1 U 3%V 5U 43U 26 1Q
Acetophenone 470 U 331Q 47 )Q 99 JQ 480 U 230 U
Anthracene 9.1 U 3.3JQ 28 JQ 2.5 JQ 21 17
Benzo(a)anthracene 9.1U 28 5.8 5.9 58 55
"Benzo(a)p_wene 91U 27 33 11 59 45
[Benzo(b)luoranthene 9.1 U 29 9.9 11 60 32
"Benzo(g.h,i)perylene 91U 74 sU 6.2 18 16
[Benzo(k)fluoranthene 91U 11 45)Q 35 JQ 22 20
[[Bis(2-ethylhexyl)phthalate 470 U 63 JQ 260 U 110 1Q 2,200 410
Butylbenzylphthalate 470 U 200 U 260 U 440 U 130 JQ 61 1Q
([Chrysene 91U 18 16 15 86 52
[[Dibenzo(a h)anthracene 9.1 U 45 5U 43U 46U 44U
[Di-n-butylphthalate 470 U 200 U 58 JQ 440U 480 U 230 U
[[Fluoranthene 91U 24 16 140 130
Fluorene 9.1 U 5U 43U 15 18
Indeno(1,2,3-cd)pyrene - 91U SU 4.9 24 22
Naphthalene 91U 7 43U 10 82
Pentachlorophenol 18 U 10U 4.4 JQ 15 13
Phenanthrene 91U 17 41Q 76 65
(Pyrene 91U 22 17 130 91
\Pesticide and PCB (ug/kg) I T ) -
4,4-DDD 94U 0.371Q 44U 48U 42U
4.4-DDT 9.4 U 52U 44U 48U 42U
Aldrin 47U 26U 220 24U 0.091 JQ
alpha-BHC 47U 2 U 26U 0.721Q 29 14 JQ
alpha-Chlordane 47U 35 26U 22U 240 210
Aroclor - 1016 92U 38U 17 1Q 42U 12 1Q 42U
Aroclor - 1254 92U 38U 49 U 12 1Q 281Q 41 1Q
delta-BHC 029 1Q 2U 26U 220 24U 21U
Endosulfan I 47U 2U 2.4 1Q 220 045 1JQ 0.25 JQ
[Endosulfan 11 94U 42U 0.43JQ 44U 0.76 1Q 42U
[[Endosulfan sulfate 94U 0.16 1Q 52U 44U 48U 0.061 JQ
[Endrin 9.1U 2.11Q 52U 44U 0.42 1Q 42U
|[Endrin ketone 0.076 JQ 0.037 JQ 52U 44U 48U 42U
’gamma—Chlordane 47U 39 181Q 22U 24U 21U
Heptachlor 47U 9.8 26U 22U 24U 21U
Total Petrolenm Hydrocarbons (mg/kg} ) S ;o . .

Unleaded Gasoline Composite 10U 47U 6.4 U 6.6 U 9.2 7.4
TPH-GC/Diesel Range Organicy 9U - 73 38U 24U 26 U 19U
TPH-GC/Motor Otl Range 18 U 48 270 520 1,300 490

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

D = Jdentification
J = The analyte was posttively idemtificd. The iated
K = Unknown bias

Locaton ID = START-3 sample identification number
mg/kg = Milligrams per kilgoram

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

result is an estimate.

R = Sample results were rejected due 1o serious deficiencics in the ability 10 anatyze the sample and meet QC criteria. The presence or absence of the analyte cannot be verifi
SS = Surfuce soil
U = The material was analyzed for but was not detected above the level of the associated value. The associated value is cither the sample quantitation limil or the sample dete
png/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 A-2

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

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) g
2-Butanone 5U 5U 5U
Benzene 05U 0.31JQ 05U
Ethylbenzene 0.11 JQ 0.5U 0.5U
m,p-Xylene 0.33 JQ 0.5U 0.5U
0-Xylene 0.37 JQ 0.5U 05U
Toluene 0.079 JQ 0.065 JQ 05U
Trichlorofluoromethane 05U 05U 05U
Semivolatile:Organic Compounds (ug/L) T e g e
Benzaldehyde 5 UJK 5 UJK 5 UJK
Bis(2-ethylhexyl)phthalate 1.1 JQ 2.1JQ 0.81 JQ
Fluorene 0.1U 0.1 UIK 0.1U
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
vatue. 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)




Table A-3
Inorganic Analytical Results Summary - Surface Soil Samples
~ Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

CLP Sample ID MJC658 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 Waste Pile

 norganic Compounds (mg/Kg) o o ' o R R
Antimony 15.1 UJ 6.8 UJ 33717 _ 1.2] 0.99 1] 1]
Arsenic 8 9.6 6.9 7.2 8.3 6.1
Barium 309 ) 81.1 178 70.1 112 81.4
Beryllium 042 ] 041 022 U 0.42] 0.34 U 0.27 U
Cadmium 1.3 U 0.26 J 10.8 0.54 ] 0.75 0.62
l[Chromium 31.9J 36.4 J 35 ) 44.5 ) 35.7 ) 27.5]
lICobalt 6.1 13.1 10.8 15.3 13.4 10.4
Copper 30.2 69.7 520 83 182 140
Lead 10.6 ] 23.5J 127 J 58.9J 137 J 104 J
Manganese 274 954 J 540 J 575J 481 J 346 ]
Mercury 0.26 0.12U 0.095 ] 0.27 0.15 : 0.12 ]
Nickel 14.] 35.8 40.7 31 32.7 24
Silver 0.27 ] 0.17 1] 2 0.074 ] 0.111] 0.12)
Thallium 341 4.5 3.3 4.5 4.3 3.1
Vanadium 78.3 ) 73] . 3551 83.8 ) 74.2°) 5231
Zinc 39.2 ) 80.7 J 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

1D = Identification

J = The analyte was positively identified. The associated numerical result is an estimate.
Location 1D = 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
detection limit.
mg/kg = Millagrams per kilogram
WB= Warmhouse Beach Open Dump

.WBB = Warmhouse Beach Background
Source: Makah Reservation - Warmhouse Beach Open Dump Removal Assessment (January 2010}




Table A-4
Inorganic Analytical Results Summary - Surface Soil SPLP Samples
Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

CLP Sample ID MJC651 MJC652 MJC653 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
norganic 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 ] 20 381
Chromium 13U 130 1.4 13U
l[Copper 2.7 15.3 8.4 4.7
[Lead 1.3 1.7 3.5 3.7
[Nickel 1.2 1.7 1.2 1.8
IZinc 22 22 ] 337 23]
Key:

CLP Sample ID = Contract Laboratory Program sample identification
ID = Identification
J = The analyte was positively identified. The associated numerical result is an estimate.
Location 1D = 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.
pg/L = Micrograms per liter
WB= Warmhouse Beach Open Dump

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




Table A-5
Dioxin Analytical Results Summary - Surface Soil and Sediment Samples
Makah Reservation - Warmhouse Beach Open Dump
Neah Bay, Clallam County, Washington

CLP Sample ID JE890 JC651. JC652 JC653 1C655 MIC667 MIC668 MJC660 MIC662
Location ID BK01SS WB-14-S8 WB-15-8S WB-16-SS WB-17-8S WBW-01-SD WBW-02-SD WBE-08-SD WBE-09-SD
Sample Date 8/30/2011 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 Background Waste Pile West East Creek

Dioxin (ng/kg) I [ A A 3 - O e : At e
2378-TCDD _ 0.189 U 0.345 JQ 150 0318 U 2.56 2.24 4.04 0.249 U 0.404 U
2378-TCDF 0.281JQ 179 386 JL. 1.6 19 8.32 20.1 1.95 2.18
12378-PeCDF 0.0968 U 1.6 1Q 574 U 1.11 JO 16.9 5.61 11.5 1.08 U 0.752 JQ
12378-PeCDD 0.0997 U 1.1JQ 763 1.33 JQ 12.3 4.3 JQ 8.1 0.556 JQ 0.850 U
23478-PeCDF 0.0745 U 2.51]Q 1,180 1.37 29.9 7.29 16.8 1.03 JQ 1.19 JQ
123478-HxCDF 0.0844 U 1.92 1Q 1050 U 2.20JQ 328 4.3 JQ 11.6 0.767 JQ 0.61 JQ
123678-HxCDF 0.0796 U 2.291Q 790 2.34 JQ 30.3 7.38 11.2 0.553 JQ 0.467 JQ
123478-HxCDD 0.135U 0.8 JQ 963 1.18 JQ 9.07 2.751Q 4.89 0.358 I1Q 0.268 JQ
123678-HxCDD 0.0956 U 2.18 1Q 2,160 JL 4.6 30.5 8.62 16 0.597 JQ 0.58 JQ
123789-HxCDD 0.163 U 1.45JQ 1,530 2.451]1Q 16.5 5.28 9.53 0.403 JQ 0.481 JQ
234678-HxCDF 0.0896 U 3.011Q 1,450 3.36 1Q 35.4 5.7 11.1 0.784 JQ 0.599 JQ
123789-HxCDF 0.126 U 0.733 JQ 191 0.84 8.41 1.56 U 275U 0.211 U 0.137 U
1234678-HpCDF 0.506 U 1.9 4,990 JL 21.3 183 24 415 2.131Q 2.06 1Q
1234678-HpCDD 1.48 JQ 31.7 10,700 JL, 82.7 702 183 296 6.05 5.28
1234789-HpCDF 0.144 U 0.98 U 167 71.89 18.6 U 2.00U 3.47)Q 0.306 U 0.279 U
OCDD 144 U 230 17,100 JL 800 7,480 JH 1,900 2,990 43.9 33.6
OCDF /1.6 15.4 1,100 54.4 340 JH 31.8 48 2.64 1Q 2.35 1Q

ltalics = Sample results are from the Site Inspection
Bold and Underlined = Concentration elevated when compared to background

CLP Sample 1D =
ID=

H=

)=

L=

Location ID =
ng/kg =

Q=

SS =

U=

WB =

Contract Laboratory Program sample

Identification

High bias

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

Low bias

START-3 sample identification number

Nanograms per kilogram

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

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.
Warmhouse Beach Open Dump

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




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

Table A-6

Neah Bay, Clallam County, Washington

CLP Sample ID MJC658 MIJC651 MIJC652 MIJC653 MJC655 MJC656
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 Backgroun Waste Pile

PBDE (ug/kg) R - -t R S U S O
BDE#28 14U 1 U 0.36] 0.271] 0.64] 0.73 J
BDE# 47 1.4 U 3.5 20 14 29 35
BDE# 99 1.4 U 6.4 37 37 58 66
BDE#100 1.4 U 1.4 7.8 7.2 11 13
BDE#153 1.4 U 0.951] 5.1 4.7 6.8 7.4
BDE#154 1.4 U 0.851] 4.5 4 5.6 6
BDE#183 14U 11U 23 0.6 1.1 1.1
BDE#209 14 U 6.4] 12°] 18J 17J 24J
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 dipheny! 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 limit 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)




L

Table A-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 J1C632 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) - : L =
1,2-Dichloroethane [ 05U [ 11 [ 0.191Q 05U [ 0.5U 0.5U [ 0.0831Q
Semivolatile Organi¢. Conmpounds (ug/L): . R T B
3,3'-Dichlorobenzidine S UJK 5 UJK 5 UJK 5 UK 5 UJK SR 5 UJK
4-Chloroaniline 5 UJK 5 UJK 5 UJK 5 UJK S UJK SR 5 UJK
Hexachlorocyclopentadiene 5 UK 5 UJK S UJK 5 UJK 5 UIK SR 5 UJK
Perchlorate 0.1U 529 4.1 42.1 26.6 24.7 41
Pesticide and PCB (ug/L)s. - . il - P e _ L [
Endosulfan 11 il 0.1 U | 0.1 U 0.1 U | 0.1U [ 0.1 U 0.1 U | 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

SW = Surface Water
pg/L = Micrograms per liter

WBB = Warmliouse Beach Background
WBW= Warmhouse Beach Open Dump - West Creek

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.

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.



Inorganic Analytical Results Summary - Surface Water Samples - West Creek

Table A-8

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

CLP Sample ID MIC621 MIC628 MIC629 MIJC630 MIC631 MIC632 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
[Inorganic Compounds (ug/L) _ o
Arsenic TU 15 13 L4 L1 L1 14
Barium 2.11 51.7 49.7 55.1 68.9 67.6 56.3
Cadmium 1 U 0.088 J 1U 0.069 J 1U 1U 0.084 ]
Chromium 022 U 0.62 J 1J 0.91J 039 U 12J 0.85 J
Cobalt 1 U 0.631] 0.38 ] 0.87 1 0331 081J 0.83 ]
Copper 0.23] 2.6 151J 2.2 1J 2J 1.9J
Lead 1U 1.2 0311} 0.69 J 1 U 0.57 ) 0.62 ]
Manganese 24 178 J 346 J 98.6 J 19.8 J 62.9J 89.4 J
Nickel 0.18J 4.8 4.4 4.4 4.9 5.2 4.6
Selenium 5U S.4 5.2 4.71] 431] 4.11] 5.2
Vanadium 0.28] 0.89 J 0341 1.6J 0.5 1.9J 1.5J
Zinc 2 UJ 508 J 282 J 31.1J 14.1J 228 J 304 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. The associated value is either the sample quantitation limit or the sample detection {imit.
ng/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 A-9

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

CLP Sample 1D MJC638 MJC645 MIC646 MIC647 MJC648 MJC649 MJC650
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) '
Arsenic 0.08 J 1.3 1.2 L1 1 0.98 ] 1.2
Barium 14.5 47.7 50.2 50.9 64.7 63.7 50
Cobalt 1 U 0.34 ] 0.25] 0.211) 0.19 ] 0.18] 0.2]
Copper 0.93 ] 1.6 J 1.4 3.4 1.3) 1.1 4.8
Manganese 2.6 114 14.7 2.1 2.4 1.2 2.2
Nickel 0.8 4.3 4 .33 4.4 3.5 3.4
Selenium 0.41U 5.2 S 48] 44) 4.2 4.7)
Silver 1 R 1 R I R 1 R 1 R 1 R 1 R
Vanadium 0.32) SU 0.1] 0.081J 0.14 ] 0.2 0.1
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

ID = Identitication
J = The analyte was positively identified. The associated numerical result is an estimate.
Location ID = START-3
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 A-10

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

CLP Sample ID JC657 J1C667 JC668 JC669 JC670 JC671 JC672
Location 1D 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
Volatile Organic Compounds ({g/Kg)... e CoLE I T
1,4-Dioxane 370 R 1,100 R 860 R 190 R 220 R 350 R 220 R
Isopropylbenzene 19 U 850 43 U 9.7U 11U 18 U 11U
Styrene 19 U 8.4 JQ 43 U 9.7 U 11 U 18 U 11U
Toluene 231JQ 83 1Q 43 U 1.3 1Q 11U 2.5 1Q 1 u
Semividliitile Organic Compounds(ig/kg) T R T
Benzo(a)pyrene 6.7 U 27 16 UIK 6 5.6 UK 5.9 UJK 7.7 U
Perchlorate 21U 56U 52U 13.6 i_ﬁ 26U 139
Pesticide and PCB (ug/kg) S R ' B - .
4,4'-DDD 6.5U 2JQ 1.1 JQ 56U 5.6 U 59U 0.099 JQ
Aldrin 33U 10 U 83U 29U 29U 0.068 JQ 0.059 JQ
alpha-BHC 33U 0.27 JQ 83 U 29U 0.038 JQ 0.13 1Q 0.087 JQ
alpha-Chlordane 33U 10 U 0.55 1Q 29U 29U 0.089 JQ 39U
Aroclor - 1254 67 U 56 JQ 30 JQ 58 U 55U 58U 75 U
delta-BHC 33U 0.4 1Q 83U 29U 29U 3U 39U
Endosulfan [ 33U 0.62 JQ 83 U 29U 29U 3U 39U
Endosulfan 11 6.5 U 20U 1.1 JQ 56U 56U 0.14 JQ 7.5 U
Endosulfan sulfate 6.5U 20U 16.6 U 0.14 JQ 0.051 1Q 59U 75U
Endrin ketone 6.5U 0.8 1Q 16.6 U 5.6 U 5.6 U 59U 7.5U
gamma-BHC(Lindane) 33U 0.26 1Q 83U 295U 29U 3U 39U
gamma-Chlordane 33U 0.22 1Q 0.2 JQ 29U 29U JU 39U
Heptachlor 33U 10U 83U 29U 0.072 JQ 3U 0.1 1Q
Key: -

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

1

D = Identification

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

K = Unknown bias

Location 1D = START-3 sample identification number

ng/kg = Micrograms per kilogram

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
SD = Sediment

WBB = Warmhouse Beach Background
WBW= Warmhouse Beach Open Dump - West Creek .

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

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.




Inorganic Analytical Results Summary - Sediment Samples - West Creek

Table A-11

Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

CLP Sample ID MIC657 MIC667 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
{norganic Compounds (mg/kg) R R
Antimony 13 UJ 8.1 391 9.3 UJ 10.2 UJ 13.8 UJ 9.4 UJ
Arsenic 4.7 13.4 11.3 6.1 8.9 4.6 4.2
Barium 77.8 701 316 105 83.4 91.2 98
Beryllium 0.62] 0.68 J 0.79 ] 0.61J 0.611] 0.35J 0.49 J
Cadmium 1.1U 6 2.7 0.25] 0.85 U 1.2 U 0.18 1
[Chromium 46 ] 3261] 341 ) 60.9 J 64 ] 30.1J 60.4 1
Cobalt 81J 68.7 47.2 16.5 17.6 10J 16.4
Copper 36.7 111 78 36.2 62.4 35.6 53
Lead 8.1J 505J 381 821J 9.2] 821 8
Manganese 188 J 26,500 J 10,000 J 508 J 304 ] 752 J 550
Mercury 0.13 ] 0.48 J 05U 0.1] 0.17 U 0.14 ] 0.16 U
INickel 23.9 129 88 47.3 43.1 32.6 40.9
Selenium 1.5] 19.8 U 17.6 U 54U 59U 1.11J 5.5U
Silver 0.34J 1.6J 0.74 ] 1.6 U 0.14 ] 0.17 ] 1.6 U
Thallium 1.8 1] 6.3J 391] 5.2 4.9 1.51] 4.8
Vanadium 86.1J 62.3 ] 659 ] 102 ] 121 ] 55.1] 934
Zinc 62.6 ] 2,610 J 1.200 J 153 ] 80.3 J 160 J 141]
Key: ’

Bold and Underlined = Concentration elevated when compared to background

CLP Sample ID = Contract Laboratory Program sample identification number
ID = Identification

I'= 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)




Organic Analytical Results Summary - Sediment PBDE Samples - West Creek

Table A-12

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

CLP Sample ID MIC657 MIJC667 - MJC668 MIC669 MIC670 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
PBDE (ug/kg) R
BDE# 28 1.1 U 11J 1] 1.1 U 1.1'U 1.3U 12U
BDE# 47 1.1 U 48 36 0.19 ) 1.1U 14 0.311]
BDE# 99 1.1 U 160 100 0.38 J. 1.1 U 2.3 0.311]
BDE#100 1.1 U 33 22 1.1'U 1.1 U 0.67 1 12U
BDE#153 1.1 U 18 12 1.1 U 1.1U 1.3 U 1.2 U
BDE#154 1.1U 16 11 1.1U 1.1 U 13U 12U
BDE#183 1.1 U 2.6J 1.7J 1.1 U 1.1U 13U 1.2 U
BDE#209 11U 18 J 151J 11U 11U 13U 12U

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 dipheny! 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

ug/kg = Micrograms per kilogram

detection limit.

WBB = Warmhouse Beach Background
WBW= Warmhouse Beach Open Dump - West Creek

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




Table A-13

Organic Analytical Results Summary - Surface Water Samples - East Creek

Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

CLP Sample ID JC622 JC623 JC624 JC625 JC626 J1C627
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 (iig/L): . ] o .
Acenaphthene 0.1 U I 0.1 U 0.1 U 0.1 U 0.084 JQ 0.1 U
Perchlorate 0.1U 293 2.06 1.96 1.92 2.04
Pyrene 0.1UJK || 0.07JQ 0.1U 0.1U 0.1 UK 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

(= 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.

pg/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 A-14

Inorganic Analytical Results Summary - Surface Water Samples - East Creek

Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

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 ] 0.11] 0.081J 0.14 ]
[[Chromium 1.6 0.48 U 041U 0.28 U 031U 0.38 U
l[Cobalt 0.47J - 1.2 0.29 J 0.22) 0.2 0.26 J
Copper 1.9 4.6 2.2 1.8 1.71] 2.2
Lead 0.53 ) 2.5 1.1 0.82] 0.61 ] 0.95)
Manganese 293 1] 519 29.11J 20.71 1541 2591
Nickel 1.3 14.6 4.1 3.5 3.4 3.9
Selenium 04U 5.2 44 4J 4.1J 44
Vanadium 2917 1.3 0.921] 0.68J 0.59J 0.78 J
Zinc 43 1] 282 J 71.7 J 63J 55.7J 68.8 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. The associated value is either the sample quantitation limit or the sample detection limit.
pg/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 A-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 MJC642 MJC643 MJC644
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

Iniorganic Compounds (ug/L) . I e
[Arsenic 0.12 J 14 1.1 1 11 0.99 J
Barium 9.51] 64.2 49.6 46.2 44.7 46.2
Cadmium 1 U 0.18J 0.097 ] 0.083 J 0.074 J 0.084 J
Cobalt 1 U 0.18 ] 0.11J 0.12J 0.097 ] 0.111]
Copper 3.4 1.91] 1.4] 1.4] 1.31] 1.3
Manganese 5.8 21.6 3.9 1.5 1.1 3.6
Nickel 0.511] 4.8 3.3 3.1 2.9 3.1
Selenium 031U 5.8 44 J 4.1J 43J 4J
Silver IR 1 R 1 R 1 R I R 1 R
Vanadium 0.59J 0.14] 0.22] 0.22] 0.21J 0.19 1]
Zinc 3.7 90.3 58 47.9 43.5 53
Key: T

Bold and Underlined = Concentration elevated when compared to background

CLP Sample ID = Contract Laboratory Program sample identification number
[D = Identification

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

Location 1D = 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.
pg/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 A-16
Organic Analytical Results Summary - Sediment Samples- East Creek
Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

CLP Sample ID 1C659 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) - R L
},1-Dichloroethene 2.9J1Q 1JQ 6.8 U 1JQ 12U 15U
1.4-Dioxane 390 R 200 R 140 R 160 R 240 R 310 R
2-Butanone 39U 33 14U 21 37 60
Acetone 170 U 340 37U 59 U 220 130 U
Isopropylbenzene 2.71Q 9.8 U 6.8 U 79U 12U 15U
Toluene 200 1.1JQ 0.89 JQ 0.911Q 131Q 1.8JQ
\Semivolatile Organic.Compounds (ug/kg) i - S
Acenaphthylene 9.6 U 6.1 U 5U 39U 5.4 UJK
Anthracene 9.6 U 6.1U 5U 39U 5.4 UJK
Benzo(a)Pyrene 9.6 U 6.1 U 6.5 39U 54U
Fluorene 9.6 U 6.1 U 5U 39U 5.4 UJK
\Pesticide and PCB (ug/kg) N I ] - B =
4,4'-DDD B 9.6 U 0.07 JQ 49U 38U 62U 0.048 JQ
Aldrin SU 3.1U 0.051 JQ 0.05 JQ 310 0.053 JQ
alpha-BHC 5U 3.1U 25U 19U 31U 0.035 JQ
alpha-Chlordane 5U 31U 25U 19U 0.057 JQ 27U
delta-BHC 0.2 JQ 31U 25U 0.07 JQ 0.2JQ 27U
Endosulfan | 0.18 JQ 31U 25U 19U 0.13JQ 27U
Endosulfan sulfate 0.13JQ 6.1 U 49U 38U 62U 0.096 JQ
Endrin 9.6 U 6.1U 49U 3.8U 0.13JQ 53U
Endrin ketone 9.6 U 6.1 U 49U 0.04 JQ 62U 53U
gamma-BHC(Lindane) 5U 31U 25U 0.15 JQ 1.3JQ 27U
Pgamma-Chlordane 5U 31U 25U 0.02 JQ 31U 27U
Heptachlor 5U 3.1U 0.046 JQ 0.03 JQ 3.1 U 27U

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
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 senious 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 erther the sample quantitation limit or the sample detect
pg/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 A-17

Inorganic Analytical Results Summary - Sediment Samples - East Creek

Makah Reservation - Warmhouse Beach Open Dump

Neah Bay, Clallam County, Washington

CLP Sample ID MJC659 MJC660 MJC662 MJIC663 MIC665 MIJC666
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

i norganic Compounds (mg/kg) i s N
Arsenic 5.1 4.1 23 23 4.8 2.5
Barium 113 453 50.2 38.2 71.1 65.5
Beryllium 0.64 J 0.26 U 0.24 U 022 U 1.5U 094 U
Cadmium 1.3 U 0.2] 0.68J 0.46 J 0.94 ] 1.2
Chromium 474 ) 34.8 ) 19.4 ) 18 J 28.7J 19.7 J
liCobalt 14.3 6J 7.6 ) 7.4 10.3J 8.6 J
Copper 35.7 23 18.3 13.2 28.3 22.2
Lead 8.81J 14.5] 12.1] 8.4 209 16.5 ]
Manganese 8371 377 1) 9271 771 1) 1,270 J 1,060 J
Mercury 0.15] 0.12] 0.088 J 0.14 U 0.14) 0.19 U
Nickel 32.7 18.9 23.8 21.9 28.5 29.6
Silver 0.19] 1.8 U 0.093 ] 1.3 U 0.14] 0.13]
Thallium 2.1 2.1 1.3 1.7 ] 1.6 J 1]
Vanadium 78.2°] 68.8 J 36.6 ] 38.7 1 53.2] 37.81]
Zinc 81.8 ] 179 ] 345 J 343 J 4257 477 ]
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.

mg/kg = Millagrams per kilogram
WBB = Warmhouse Beach Background

detection limit.

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
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MAKAH RESERVATION WARMHOUSE BEACH DUMP SITE TDD Number: [1-01-0013

Neah Bay, Washington Photographed by: Linda Costello
[T T S e T F Tl AR s e T A R P e S

Photo1  West Creek. Photo 2 West Creek toward the Strait of Juan de Fuca.

Direction: South Date: 6/15/11 Time: 07:51 Direction: North Date: 6/15/11 Time: 07:52

A__ ; - & -» X - - “ ‘ _ % o \
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Photo 3  The estimated upper reach of clam beds on Warmhouse Photo 4 Kelp extends to within a few feet of grass at beach edge.

Beach is where people are standing in the frame.

Direction: Southwest Date: 6/15/11 Time: 08:02 Direction: South Date: 6/15/11 Time: 08:03

-,
e e




MAKAH RESERVATION WARMHOUSE BEACH DUMP SITE TDD Number: 11-01-0013
Neah Bay, Washington Photographed by: Linda Costello

- ;
Photo 5 Classet Creek where it discharges to Warmhouse Beach. Photo 6 Classet Creek looking toward its flow to the Strait of
Juan de Fuca.
Direction: South Date: 6/15/11 Time: 08:16 Direction: West Date: 6/15/11 Time: 08:17

Photo 7  Indication of tides reaching Classet Creek at grassy edge as Photo 8 Dry stream bed of Classet Creek where it enters the Strait of

evidenced by the presence of wood, seaweed, and shells Juan de Fuca.
pushed up by the tide to creek. Direction: West Date: 6/15/11 Time: 08:23

Directinn® Fast Data* 6/15/11 Time* N818




MAKAH RESERVATION WARMHOUSE BEACH DUMP SITE
Neah Bay, Washington

X ~ AT

Photo 9 Evidence of seeps, actively flowing, along the Warmhouse
Beach shoreline.

Direction: Down Date: 6/15/11 Time: 08:29
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Photo 11 Trailhead marked by a boat buoy on a tree at Warmhouse

Beach.
Direction: Southeast Date: 6/15/11 Time: 08:47

TDD Number: [1-01-0013
Photographed by: Linda Costello

»

Photo 10 Gravelly sand of Warmhouse Beach. This location is near
where West Creek enters the Strait of Juan de Fuca.
Direction: Down Date: 6/15/11 Time: 08:34

Photo 12 East Creek where it flows to the beach.

Direction: South Date: 6/15/11 Time: 09:11




MAKAH RESERVATION WARMHOUSE BEACH DUMP SITE TDD Number: 11-01-0013

Neah Bay, Washington Photographed by: Linda Costello
P B e o e B e W A P e o O ] =
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Photo 13 East Creek entering the Strait of Juan de Fuca. Photo 14 The estimated upper reach of clam beds on this beach is
where people are standing in the frame.
Direction: North Date: 6/15/11 Time: 09:12 Direction: West Date: 6/15/11 Time: 09:15

Photo 15 Burning landfill. Photo 16 Top of landfill looking east. Smoke is from the lower portion
of the landfill.
Direction: South Date: 6/15/11 Time: 10:21 Direction: East Date: 6/15/11 Time: 10:26




MAKAH RESERVATION WARMHOUSE BEACH DUMP SITE TDD Number: |1-01-0013
Neah Bay, Washington Photographed by: Linda Costello

Photo 17 South end of landfill.

Direction: South Date: 6/15/11 Time: 10:27




MAKAH RESERVATION WARMHOUSE BEACH DuMP
Neah Bay, Washington
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Photo 1  Location of EC02SD at the mouth of East Creek.

Direction: South Date: 8/30/11 Time: 09:20
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Photo 3  Location of EBO1SD on east side of East Creek's drainage
route.
Direction: Down Date: 8/30/11 Time: 09:53

TDD Number: 11-01-00I3
Photographed by: Linda Costello

y ) A T ¥

o

Photo 2 Holes dug in attempt to collect clams.

Direction: West Date: 8/30/11 Time: 09:50

Photo 4 Location of EB02SD on East Beach within the flow path of
East Creek.
Direction: East Date: 8/30/11 Time: 09:55




MAKAH RESERVATION WARMHOUSE BEACH DUMP TDD Number: 11-01-0013
Neah Bay, Washington Photographed by: Linda Costello

Photo 5 Location of EBO3SD on East Beach within the flow path of Photo 6 Location of WC02SD at mouth of West Creek.

East Creek, further seaward of sample EB02D.
Direction: East Date: 8/30/11 Time: 10:10 Direction: South Date: 8/30/11 Time: 12:05

s R

Photo 7 Location of WB01SD in flow path of West Creek on Photo 8 Collecting WB03SD from flow path of West Creek.
Warmhouse Beach.
Direction: North Date: 8/30/11 Time: 12:15 Direction: North Date: 8/30/11 Time: 12:20




MAKAH RESERVATION WARMHOUSE BEACH DuMP
Neah Bay, Washington

Photo 9 Location of WB02SD on Warmhouse Beach.

Direction: North Date: 8/30/11

Time: 12:22

AP ) - —— A
Photo 11 Location of LF01SS at lower level of landfill.
Direction: Northeast Date: 8/30/11 Time: 15:10

2

Photo 10 Loc

TDD Number: 1-0I-00I3
Photographed by: Linda Costello

ation of WB03SD on Warmhouse Beach.

Direction: West Date: 8/30/11 Time: 12:25

»

- Q‘ '_". SJ .

Photo 12 Location of LF02SS at mid-to-upper level of landfill.

Direction: West Date: 8/30/11 Time: 15:25




MAKAH RESERVATION WARMHOUSE BEACH DUMP TDD Number: 11-01-0013
Photographed by: Linda Costello

- ¢

Photo 13 Spent fireworks debris in landfill.

Photo 14 Location of LFO3SS on top of landfill at upper level.

Direction: West Date: 8/30/11 Time: 15:30 Direction: North Date: 8/30/11 Time: 15:40

S
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Photo 16 Location of

o

LF04SS at upper level of landfill.

Direction: West Date: 8/30/11 Time: 15:41 Direction: Southwest Date: 8/30/11 Time: 15:50




MAKAH RESERVATION WARMHOUSE BEACH DUMP TDD Number: 1-0I-00I3
Photographed by: Linda Costello

Neah Bay, Washington

Photo 17 Location of WC01SD near headwaters of West Creek. Photo 18 Location of EC01SD near headwaters of East Creek.

Direction: West Date: 8/30/11 Time: 16:25 Direction: East Date: 8/30/11 Time: 17:05

Photo 19 Location of BKO1SS near Classet Creek. Photo 20 Location of BKO1SD on Classet Creek.

Direction: North Date: 8/30/11 Time: 18:00 Direction: East Date: 8/30/11 Time: 18:10




MAKAH RESERVATION WARMHOUSE BEACH DUMP TDD Number: [1-01-0013
Neah Bay, Washington Photographed by: Linda Costello

vy

Photo 21 Sample WB02TS, mussel specimens from Warmhouse Photo 22 Small boat with three people fishing off Warmhouse Beach.
Beach.
Direction: Down Date: 8/31/11 Time: 09:15 Direction: North Date: 8/31/11 Time: 09:22

Photo 23 Small boat with three people fishing off Warmhouse Beach. Photo 24 Sample BK02SD from mouth of Classet Creek.

Direction: North Date: 8/31/11 Time: 09:22 Direction: Down Date: 8/31/11 Time: 10:00




MAKAH RESERVATION WARMHOUSE BEACH DuMP
Neah Bay, Washington
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Photo 25 Sample BKO3SD from below high tide line and in flow path of
Classet Creek.

Direction: Down Date: 8/31/11 Time: 10:03

TDD Number: 11-01-0013
Photographed by: Linda Costello
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SAMPLE PLAN ALTERATION FORM
Project Name and Number: Makah Reservation Warmhouse Beach Dump, 11-01-0013

Material to be Sampled:

Clam tissue and sediments.

Measurement Parameters:

No change.

Standard Procedure for Field Collection and Laboratory Analysis (cite references):

Clam tissue samples were to be collected from East Beach and Warmhouse Beach: however, no clams were
present. After consulting with the EPA Task Monitor, a decision was made to collect mussel tissue samples
instead. Mussel specimens were collected as close to the shore as possible and as close to streams as possible
(East Creek, West Creck, and Classet Creek).

Since clams were not found, the configuration of sediment sample locations was modified. Sediment samples at
East Beach and on Warmhouse Beach near the mouth of West Creek were to be collected along two transects:
one near the high tide line and one below the sampled clam bed locations. Instead, sediment samples were
collected within the creek flow routes toward the sca to assist in documenting migration of contaminants toward
the mussels.

Reason for Change in Field Procedure or Analytical Variation:

No clams were found requiring a modification to the sampling approach.

Variation from Field or Analytical Procedure:

Mussels were collected instead and the configuration of sediment sample locations was modified. There were
no changes to the analytical suite applied.

Special Equipment, Materials, or Personnel Required:

None.

CONTACT APPROVED SIGNATURE DATE

Initiator: Linda Costello : -7 P . 9/12/11
ik el
START PL: Linda Costello 9/12/11

/7‘/ 1.‘/ _,‘T e Z/l 4
I::_fi;'! o2 oy ( . [ g—,c_/é ‘__(3&_

EPA TM: Brandon Perkins 0 p 2 S P

EPA QA Manager : Gina Grepa-
Grove

i) 2 -
%ﬁ T aGqh | 04’//.‘6" /z,c,-u
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Global Positioning System
Coordinates
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Global Positioning

Sample

Station Matrix

48° 23' 23.2" Nort

-124° 39' 14.8" West

48° 23' 23.5" North

-124° 39' 14.4" West

48° 23' 23.4" North

-124° 39' 14.6" West

48° 23' 23.5" North

-124° 39' 14.8" West

48° 23' 24.3" North

-124° 39' 16.5" West

48° 23' 24.2" North

-124° 39' 16.0" West

48° 23' 24.6" North

-124° 39' 16.3" West

48° 23' 21.8" North

-124° 39' 43.2" West

48° 23' 22.0" North

-124° 39' 43.2" West

48° 23' 21.9" North

-124° 39' 43.1" West

48° 23' 22.0" North

-124° 39' 43.0" West

48° 23' 17.3" North

-124° 39' 25.9" West

48° 23' 20.7" North

-124° 39' 25.9" West

48° 23' 18.5" North

-124° 39' 22 3" West

48° 23' 18.6" North

-124° 39' 23.7" West

48° 23' 17.6" North

-124° 39' 30.1" West

Vegetative cover too dense to
pick up satellites at sample
point. Coordinates were
obtained from Google Earth.

48° 23' 17.5" North

-124° 39' 19.1" West

48° 22' 59.5" North

-124° 39' 6.9" West

Vegetative cover too dense to
pick up satellites at sample
point. Coordinates were
obtained from Google Earth.

48° 22' 60.0" North

-124° 39' 7.1" West

Vegetative cover too dense to
pick up satellites at sample
point. Coordinates were
obtained from Google Earth.

48° 23' 23.7" North

-124° 39' 43.0" West

48° 23' 23.4" North

-124° 39' 43.5" West

48° 23' 23.4" North

-124° 39' 43.3" West

48° 23' 19.0" North

-124° 39' 48.3" West

48° 23' 19.6" North

-124° 39' 51.1" West

48° 23' 20.9" North

-124° 39' 53.6" West

EC02SD Sediment
EB0O1SD Sediment
EB02SD Sediment
EB03SD Sediment
EBO1TS Tissue
EBO2TS Tissue
EBO3TS Tissue
WC02SD |Sediment
WB01SD |Sediment
WB02SD |Sediment
WB03SD |[Sediment
LF01SS Soil
LF02SS Soil
LF03SS Sail
LF04SS Soail
WC01SD |Sediment
EC01SD Sediment
BK01SS Sail
BK01SD Sediment
WBO01TS |Tissue
WB02TS |Tissue
WBO03TS |Tissue
BK02SD Sediment
BK03SD Sediment
BKO1TS Tissue
Key:

NR = Not Recorded.
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; Il /”ﬂﬂ’!ﬂﬂ@ﬂ"ﬂ/’" | ct Laboratory Program Case No: 41693 L
4 n o
Organiv i.«...c Report & Chain of Custody Record soaNe: T Plod
Dato Shipped: - o sorotam q/1f 200 Chaln Of Custody Record Bampler For Lab Use Only
Carrler Name: Blgnature:
_ FedEx Lab ContractNe:  EPW {1 %77
Alrblit No: 8704 4263 9738 Rellnquished By (Date/Time) | Received By (Date/Time) | Unit Price: N
Shipped to: T fer To:
ALS Lelboratory Group - Salt Lake City 1 ransfer To: e
880 Wast LeVoy Drive &M 0‘7/ Dfﬂ/ M% Lab Contract No:
Salt Lake City UT 84123 2 v Unit Price:
3
4
ORGANIC MATRIX/ Type . ANALYSIS/ TAG No./ SAMPLING  SAMPLE COLLEGT INORGANIC  FOR LAB USE ONLY
B8AMPLE No. SAMPLER TURNAROUND  PRESERVATIVE/Bottles LOCATION DATE/TIME SAMPLE No  Sampla Gondltion On Raoelpt
JEB64 Surface Soll/ D, Pulvina G CLRAROR!) 11354200 (ice Only} (1) LF0188 &: 083072011 18:10
JEBEYS . 8urface Sall/ D, Pulvino [e] CLPARD @n 11354201 (lce Only) (1) LFO268 8: 08/30/2011 1528
JES68 Surface Sofl/ D. Pulvino G  CLPARO{21) 11364202 (Ice Only) (1) LFO388 8: 08/30/2011 16:40
JEBBY - Surface Soll/ D, Pulvino @ GLPARO(I) 11354202 (Ice Only) (1) LFO488 8 08/30/2011 18:60
JEBSBS Sedimant/ D. Pulvino G OLPARO 1) 11864204 (ice Only) (1) ECO18D §: 08/30/2011 17:00
JE869 Sadiment/ L. Costsll @  CLPARO1) 1135420 (Jce Only) (1) ECO28D §: 08/30/2011 08:20
JEB7() Sediment/ D, Pulvina a CLP ARO @2 11354208 (Ice Only) (1) WC018D 8: 08/30/2011 16:20

Shipment for Case | Samiple (s) to be used for laboratory QC: Additional Samplér Signature (s): Cooler Temperature | Ghain of Custody Seal Number :
Complete? ) (‘ . Upon Recalpt:
N .
W . pt N
Analysls Key: Concentration : L= Low, M=Medium, H = High, LM = Low/Mddlum  fype/Designate : Composlta = C, Grab = G, Both = B Custody Seal Intact? _1 Shipment Iced? 7

CLP ARO = CLP TCL PCB (Aroclora)

COC Number : 10-4097:213-083111-0003

PR provides preliminary restits, Requasts for preliminary rasults wil| ingrease unalytical costs,
FOR{8 Il Lite Help Deosk, CS8iC, 18000 Gonference Center Dr., Chantilly, VA 20161-3819; Phone 703/818-4200; Fax 703/81 8-4802; o-Mall lelte@'edcéc.com
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USEPA Contract Laboratory Program Case No: 41653 L
n . 0,

Organic Traffic Report & Chain of Custody Record spano ¢ HUM
Dato ShIpPOd:  yroerzyr1 qfif201) Chain Of Custody Record sampler ForLab Use Only ‘
Carvier Name: FadEx g ) Lab Contract No: e ) |
Alrbill No: 8704 3263 6738 Relinquished By (Date/Time) | Flecelvad By {Date/Time) | Unit Price: Nk
Shipped to: Transfer To:

ALS Laboratory Group - Salt Lake Clty 1 . renster (o: - ]

960 Wisst LeVoy Drive W@B" qulﬁlll V29 L.ab Contract No: P

3
4
ORGANIC MATRIX/ TyPE . ANALYSIS/ TAG NoJ SAMPLING  SAMPLE COLLECT INORGANIC  FORLAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND  PRESERVATIVE/Bottles LOGATION DATE/TIME B8AMPLE No  Sample Condition On Recelpt

JEA™M Sadiment/ L, Costallo ] CLP ARO (21) 11354207 (lge Only) (1) WCo28D §: 083072011 12:08
JEB7B Sadiment/ D. Puivino c] CLP ARO£21) 11354214 (Ice Only) (1) EBO1SD 8 08/30/2011 08:458 .
JESTH Sadiment/ J. Fattara @ CLRARO(2) 11354216 (i Only) (1) BRO2SD 8: 0B/30/2011 08:80
JEBED Sediment/ D, Pulvino G CLPARO[1) 11364216 (Ice Only) (1) EBO3SD §: 08/30/2011 10:05
JEBB4 Sediment/ J. Fettard @ CLP ARQ {21) 11364220 (Ioe Only) (1) WB018D 8. 08/30/2011 1216
JEBBS Sediment/ D, Pulvino G CLP ARO (21) : 11854221 (lce Only) (1) WB028D $: 0B/30/2011 12:20
JES8G Sediment/ D, Pulvino [c] CLP ARO @n 11354222 (Ice Only) (1) . WB03SD S: 08/30/2011 12:26

Shipment for Case

S8ample {s) to be used for laboratory QC:

Additlonal 8Bampler Signgture (s):

Cooler Temperature

Chain of Custody Seal Number :

Completa? - hjﬁ‘é— Upon Racelpt:
\ Z.4 é S/ > P ;

= : — Ay -

Analysis Key: | Concentration: | = Low, M=Medium, H = High, LM = LowMedum  Type/Designate:  Composite  C, Grab = G, Both = B Custody Seal Intact? | | Shipment lced? [

———

CLP ARO = CLP TCL PCB (Araclore)

COC Number : 10-4097213-083111-0003

PR pravides praliminary resulte. Requests for preliminary results will increaes analytical costs,
FORMS Il Lite Help Desk, CHC, 16000 Confarenca Centar Dr., Chantilly, VA 20151-3818; Phone 703/818.4200; Fax 703/818-4802: o-Mall Rlite@fedasc.ocom
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USEPA Contract Laboratory Program Case No: 41693 L
a " 0.
Organic Traffic Report & Chain of Custody Record spane: K¢ Q™
Dato Shipped: | q /' J 2004 Chaln Of Custady Record 5ampler For Lab Use Only
Carrler Name: | . Signature:
FedEx Lab Contract No; WN 1\ 52’)
Alrbill No: 8704 8263 0738 Relinquished By (DatefTime) | Recelved By (Date/Time) | Unit Price: Nor
Shipped to: s
ALS Laboratory Group - Sait Lake Clty 1 Transfer To: ;%__
960 Wost LeVay Drive W 0|0zl e L.ab Contract No: @2&- |
Salt Lake Clty UT 84123 2 - Unit Price: :
3
4
ORGANIC MATRIX  gype _ ANALYSIS/ TAG No./ SAMPLING  BAMPLE COLLECT INORGANIC  FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND  PREBERVATIVE/Bottles LOCATION DATE/TIME SAMPLE No  Bample Gondition On Recelpt
JEBED Surface Soll/ J, Fetters @ CLPARO21) 11354224 (loe Only) (1) BKO188 8: 08/3072011 17:38 A
JEBS Sediment/ D, Pulvino Q CLR ARO (21) 11854227 (lce Only) (1) BKO18D 8: 08/30/2011 18:10
JESZ2 Sadiment/ L, Costallo @ CLPARO:21) 1185422 (Ica Only) (1) BKO28D N & 08/31/2011 10:00
JEBO3 Sedimant/ 0. Fulvinio ] CLR ARO 21) 11384229 (loe Only) (1) BKO3SD §: 08/31/2011 10:00

Shipment for Case
Complete?

Sample (s) to be used for laboratory QC:

Additional Sampler Signature (s):
4‘:’%‘

Cooler Temperature
= Upon Recelpt:

Chaln of Custody Seal Number :

N JE890, JE893 loests S =
- // /%- $‘ r V.
Analysis Kay: Concentration : L = Low, M=Medium, H = High, LiM = Low/Mggium Type/Dasignate : Composite = C, Grab = G, Both = B Custody Seal Intact? I.L Shipment lced? YL

CLP ARO = CLP TCL PCB (Aroclora)

\

COC Number : 10-4097213-083111-0003

PR pravides preliminary results, Requests for preliminary reaults will Inoregee analytioal costa,

FORMS 1i Lite Help Desk, C8C, 16000 Confarenca Center Dr,, Chantlily, VA 20181-3818; Phone 71)3/818-4200; Fax 703/8'8-4802; e.Mall f2lite@tadosd.com

Page 3 of 3



USEPA Contract Laboratory Program Case No: 41683 L
! ’ " ! . ot
Organic Traffic Report & Chain of Custody Record 50GNo:
Date Shipped: o, 000011 Chatn OF Custody Record glargg{'ﬁ; WA / /1 | Forlab UseOnly
Carrler Neme; o oo analre: ( )\ — Lab Contract No: |
Airbill Ne: 8704 82638728 Relinquished By (Date/Time) | Recelved By (Date/Time) | Unit Prige: !
Shippad to: . ! s Transter To: .
ALS Latinratory Group - Salt Lake Clty | - 4. . v ranster va
960 West LeVoy Drive eyt MW y prrs Lab Contraat No:
Salt Lake City UT 84123 2 Unit Price:
2
4
ORGANIC MATRIX/ TvpE . ANALYSIS TAG Np.t SAMPLING  SAMPBLECOLLEGT [NORGANIC  FOR LAB USEONLY
SANMPLE Nu, SAMPLER TURNARGUND PRESERVATIVE/Boitles. LOCATION DATEIME SAMPLE No  Semple Condltion On Recoipt
JEBB4 Surfaca Soill D, Pulving G CLPARQEI) - 11654200 (ico Only) (1) LFD18S 'S: 08/30/2011 45:10
JEB6S Surface Soli/ Q. Pulxing Q@ CLRARG{Y) 11854201 (lce Only} (1) LFO289 $: 08302011 16:28
JE8s6 Surfatt Goill U Pulvine @ CLPAROED 14384202 (loe Ority} {1) Liuske £ 08/30/2091 16:40
Jeaey Sustace Soilf B, Puling % GLRPARO@Y) 11884203 (lea Gniy) U1) LF04SH & Da/anmaN 16ka
Jesat Sediment/ O. Pulviha ¢ CLPARO(27) 11354204 {lra Only) (1) ECH18D §: 0BAOIZ0IT 47000 -
Jeaed Sadimant/ L, Costallo & OLPAROED 11864208 (los Oniy) {1) ECO8D St 0843002011 09:20
JEB70 Sedinient/ B, Pihving @ CLFARG(29) 11884208 (oo Oni¥) (1) W18y 50 DEAO/AUY1 T8:20
ShipmentforCase | Sample {8} to be used for iaboratory QC: Additlonal Samplarsmnamra {8}t | Coolar Temperature | Ghain of Custody Seal Numbast 3
Complnta? J ., / Upon Recalpt:
N 1 yr’"\.‘ r (,
AN P 57 ATV
Analyals Key: Cancentration: L =Low, M =Madium,H = High, LiM= LowMedium Typelnesignats : Composite = C, Grab = G, Both = & Custody Seal Intact? Shipment lced? L
CLP ARD = CLP TCL PR (Aroclors)
.ﬁég( COC Number : 10-4097213-083111-0003
{uglm PR pravides preliminary results. Requaats for praliminacy results will increase analylc donts,
":f:‘ FORMS Hl Lite Holp Dank, CSC, 15000 Gonfersnca Center Dr., Gliantlily, VA 201513819; Phana 703/018-9200} Fax TO3/818-4902; e-Mall 12lie@fodrsc.com ’ Paga 1 ot3
it
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USEPA Contract Laboratory Program %i:::“” 41683 L
Organic Traffic Report & Chain of Custody Record S Npt
{ : - B
gm S"N"”“' 912012011 Ghaln Of Custody Rerord ) WL 4 / I For Lab Use Only
arrlor Name: . _ _ © A A Lab Contraot No:
Alrblll No» 8704 82639738 > {Rellnquished By (Date/Time} |Recalved By (Date/Time) | Unit Prica:
Stipped 1ot 5\ & Labaratory Group~ SeltLake Oty | 1 o S il Transfer To:
960 West LeVoy Drive ..;29( = ' Bt Lab Contract Not
Sall Lake Clty UT 84123 _ Unit Price:
&
4
ORGANIC MATRIXY TyPE . ANALYSIS TAG Nou SAMPLING - BAMPLE GOLLEGT INORGARIC ~ FORLAB USEONLY
SAMPLE No. SAMPLER TURNAROUND  PREBERVATIVERoftlss LOCATION DATETIME SAMPLENG  Sample Candton®n Recelpt
JEBT Sedunent L, Gastelio G CLPAROQEY) 11354207 (ice Gitly) {1) Weo26D & 0B/30/2011 12:08
JEB70 Bedimany/ 1. Pulvine G CLPARO(2Y) 11354243 (loa-Only) {6} HEGI8D B 0B/072011 DO4E
JEB7Q Sedimeny/d. Falters @ CLPAROMGM) 19984215 (foe Ori) {1} EROZED '8! 083012011 00:80
. JEBEO Sedinsny D. Piine 6 CLPARD{LD 11364270 (tca Only) {1): EB03SD £ QBig0I2044 10:06
JEdgs Hadfment & Felters G CLRARG@EH 11854220 (e Only) {1} WE016D 8: D0/t 1216
JiEaBs Setlirany 0. PuMno @  CLPARO() 11384221 doa Oy 1) Wagzan 8: DR/AN011 §2:20
Jpden Badimant/ 0. Putving a  OWPARDQAY 19354222 (ico Only) () WEQISD | 081302011 12:26
Shipmentfarcuss | Sampla (8) to ba ased for laborgtory QG Add[gnna’l Sampler Slgnature (9): | Coolar Temperatire | Ghaln of Sustedy Soal Number :
Completa? f : ~ rfy Upon Recalpt:
N2 L o 7, /;‘A
Analysis Kay: Gonesniration : L= Low, M=Msdium, H = High, LM =LowMedum ~ Typa/Deslgnate s Composile = G, Grab w-&, Both» 0 Custody Seatintect? Shipmenticed?
CLP ARO = CLP TCL FCB (Aruclors)
COC Number : 10-4097213-083111-0003
PR pravides preliminary reaults. Reguests for preliminary results wilf Inginse analyBal costa,
FORMS Il Lite Help Das, GSC, 15000 Confersnce Canlor Br., Chanfilty, VA 201843678, Phone 703/§18-4200; Fax 703/818-4B03; e-Mall R2lite@todcst.oom Pags 20/4




USEPA Contract Laboratory Program Case No: 41563 L
Organic Traffic Report & Chain of Custody Record . . SDQ Nor
Date Shippe: 1
? ] "N"p " 912012011 Chain Of Custady Record Sampler ) \/t /1| For Lab Use Only
CarrlorName: . o ¢ 2T Lab Contract Ne:
Alrbill No: 8704 8263 DT3B Relinquished By {Date/Tims) | Recelved By (Datemmo) | Unit Price:
Swpped i 4 & Lavorato i > Trangfer To:
ry Group - Balt Lake Olty rangfer To:
860 Wast LeVoy Drive / :éif/ siZ’/ Lab Contract No:
Sait Lake City UT 84123 Unit Price:
a
4 .
ORGANIC MATRIX! TYPE - ANALNSIY TAG Nod SAMPLING  SAMPLEQOLLECT INORGANIC  FORLAB USE ONLY
SAMPLE No. SANPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATETIME SAMPLE No  Bamgla Gondition On Receipt
JEBOD Surface Soilf J. Fatters @  CLRARO(ZY) 11354226 (Ica Only) (1) BK0189 S: 0B/ 17:56
Jisked Sediment O, Pulvine G CLPARGED 11354227 {lca Only) (1) BKOGD B2 DSR2 J811Q
JEB9Z: Sadiment/ L. Coslafio ¢ CIPAROEZN) 11364229 (Ive Oniy) (1) ‘BKoasp S: 08/31/201% {000
Jeaes Sadimanl 0. Pufine 6 CLFARO{2) 11364220 (Iea Cily) (1) BKOIER B: 021044 10100
Shipment for Case | Samplo (8} 1o be.sised for faboratory GC: Addltion | Sampler Slgnature {s) ~ | Cooler Temporature | Chaln of Custody Sesi Numbar !
Comploh?N W80, 15893 / " e ‘\‘—~--~=. 2, /,f {pon Racelpt:
AW VAN APV IA
Analysls Key: Concentration ; L= Low. M=Medum, H = High, LM uLowMedlum TypoiDealgnate : Compasita = C, Grab # G, Bolh = B Custody Seal intact? Shiprnont leed? .
CLP ARO = CLP TCL PCB {Araciors)
COC Number : 10-4097213-083111-0003
PR pravidas preliminary resulls. Requaats farpreliminary reaults will incresse analylical cogls,
FORMS Il Lite Help Dask, CSC, 15000 Conferance Canter Dr., Chantiiy, VA 20454-3819; Fhone 703(818-4200; Fax. 70N818-4002; o-Mail f2hiteQladcac.com Pagad ofe
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_Atract Laboratory Program

Generic Chain of Custody

e

Case No: 41693 L
A .
sare V901

D"'zs"h'lp"ed’ 0M1/2011 Chain Of Custody Racord Samler &P For Lab Use Only
| M DI i .

Canlar Name: . nd Delivery . A Lab ContractNo:  ¥finh (hY
Alrbill No: Relinguished By {Date/Time) | Fleceived By (Date/Time) Unit Price: MV
Shipped to: To: ) .

Anslytical Resources, inc. 1 - Yelir q o Transfer To: _

4611 8. 134th Place —%j V4" ey & Bl e Lab Contract No: I

Tobansap 15240 Valy 1355(aoiies) | el un)_ gl il | unitprice: —

It :
4
----- - Gios [
e IR
MATRIX/ TYPE ANALYSIS/ TAG No» %o RS SAMPLING SAMPLE COLLECT FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND ~ PREBERVATIVE/Botilss LOGATION DATETIME SAMPLE No  Sampla Condition On Recalpt

BKO15D Sadiment/ D. Pulvino @ 6z@en 11854227 (ics Only) (1) (b ) BKO18D §: 08/30/2011 18:10
BKO28D Sadiment/ L. Costella @ 6z@1) 11354226 (loa Only) (1) @ BKO2SD 8: 08/31/2011 10:00
BK033D Sediment/ D. Pulvino o 6z 11354228 (lce Only) (1) QO) BKD3SD 8: 08/31/2011 10:00
£B018D 8ediment/ D. Pulving 6 GZ{) 1135421 (loe Only) (1) @ EBO18D §: 08/20/2011 09:45
EBO23D Sediment/ J. Fettarg G ez 11354218 (lca Only) (1) @ EB02SD 8: 08/30/2011 09:80
EBO33D SedIment/ D. Pulvino o  ez@) 11354216 (o8 Only) (1) () EB038D $: D8/A0/2011 10:06
ECO15D Sediment/ D. Pulvino a 6z 11354204 (fce Only) (1) ( 1) ECO18D $: 08/30/2011 17.00

8hipment for Case | Bamiple (s) ta be used for laboratory QGC: Additional S8ampler Signature (s): Cooler Temperature | Chain of Custody Seal Number :
Completa? BKOISD ity g /“@3@ Upon Recelpt:
-/N/\/4‘f /" "
T ol
/ﬂ@
Analysis Key: Concentration : L =_Low, M=Medlum, H = High, M= LowMediur Type/Designate ; Compoelte = C, Grab = @, Both = B Custody Seal Intact? _V] Shipment lced? v’
%4

GZ » Graln Size

COC Number : 10-4097213-083111-0002

PR pravides preliminary results. Requests for preliminary results will indreass unalytioal coste,
FORMS Il Lite Help Desk, CSIC, 18000 Confarence (enter Dr., Chantllly, VA 20151-3819; Phona 703/81 8-4200; Fax 703/818-4602; o-Mall f2Iita@fedesc.ocom

Page 1 0f2



USEPA Contract Laboratory Program TS Case No: 41603 L

M " ) DASB No:
Generic Chain of Custody e~ soane: WY
Dato Shipped: - , '
a ‘: hlpped: /12011 Chain Of Custody Racord sompler &/’ A For Lab Use Only .
Canler Name: Hand Delivery ' e Lab Contract No: W\N ‘ lﬁb }
Airblil No: Relinquished By (Date/Time) | Recelved By (DatelTime) | Unit Price: Tl
Shipped to: \ = Transfer To: o~ :ﬂgt%f_.__.__
ﬁgﬂygi‘jliai?:ggge:’ ine: __% ‘?/‘/ o / 9/(? //D — i (9/ “ a{dl& Lab Contract No: T ; i _
Ml A Yl 135Y40 WS b ] ci:M! v 1ol | uniterics: !
O * 4 v }
3
4
)l
— ORI
( SHPe | S
MATRIX/ Type  ANALYSIS/ TAG NoJ \ 70 ”_W SAMPLING  SAMPLE COLLECT FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND  PREBERVATIVE/EoRle LLOCATION DATEMIME SAMPLE No  8ample Condition On Recelpt
EC023D Sedimeny L. Costello 6 62(21) 11364205 (Ice Only) mq,l )  Ecozép 8. 08/30/2011 09:20
WBO18D Sediment/ J, Fatters o oza) 14364220 (1cs Only) 1T » @ WB01SD 8 0302011 12:15
Wa8028D Sediment/ D. Pulviro G G221 11354221 (loe Dnly).ma?_’ @ WB028D $: 08/30/2011 12:20 . : o
WB02SD Sediment/ D. Pulvino e Gz 11854222 (Ioe Only) ,(J»).f._,_4 . @ WB03sD $: 081302011 12:28
WCoIsSD Sediment/ . Pulvino e 6z@) 11364208 (loa Only) %f»’ @ WC018D $: 08/20/2011 16:20 Gobvfud W*
WCD4S0 Sediment/ L. Castello 6 ar) 11364207 (Ioe Only) &, @ WE0280 S 08/30/2011 12:08
Bhigmant for Caso Sample (s) to be used for laberatory QC: Additional Sayzler Signature (s): | Cooler Temperature | Ghaln of Custody Seal Number ;
onplef e(N/\/ BKOISD s 4,7%&\ Upon Receipt:
i e ¢ ’
-z Ub A -
Analysis Key: Concentration : L =Low, M=Madium, H = High, LM = Low/Madiim Type/Deasignate : Composite » C, Grab = G, Both=B Custody Seal intact? |4_ [Shipmsnt lced? u
” Q2 u Graln Slze -
&
1]
@
P
}nﬂh

COC Number: 10-4097:213-083111-0002

PR providee preliminary results. Requests for prellminury reeulie will Ingrease analytical costa,
FORI8 Il Lite Halp Desk, C8C, 16000 Conferance (ienter Dr., Chantiily, VA 20161-3819; Pione 71)3/818-4200; Fax 703/818-4802; o-Mall f2ilteg@fodosc.com Paga 2 of 2




USEPA Contract Laboratory Program Case No: 41693

DAS No:

Organic Traffic Report & Chain of Custody Record SDG No:

Date Shipped: ' '
ate Shipped Chain Of Custody Record Sampler For L.ab Use Only

. ' Slgnature:
Carrler Name: UPS _ gnature . Lab Contract No:,

Rellnqu!_sl}ed By (Dats/Time) | Received By (Date/Time) Unit Price:

Alrblll No:
Shipped to:

Cape Fear Analytical ) ¢ _ Transfer To:
3306 Kitty Hawk Rd., Suite 120 : /‘ ,%rwiL MM ‘1/21‘/ (L 23] Lab Contract No:
Wilmington NC 28405 ° ' Unit Price:

ORGANIC MATRIX/ TYP ANALYSIS/ TAG NoJ : SAMPLING  SAMPLECOLLECT INORGANIC  FORLAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND  PRESERVATIVE/Bottles LOCATION DATEITIME SAMPLE No  Sample Condition On Recelpt _
JEB72 Other Blotal L, Costello {3 PCDD (21) 11354208 (Ice Only) (1)~ EBO1TS : 08/30/2011 10:40
JEB73 Other Blota/ D, Pubvino . PCDD (21) 11354208 (jce Only) (1)~ EBO2TS - 08/30/2011 10:45
JEB74 Other Blota/ D, Pulvino PCDD (21) 11354210 (ice Only) (1), EB03TS : 0B/30/2011 10:55
JEBTS Other Blota/ J. Fetters PCDOD (21) 11354211 (ice Only) (1) - WRB01TS . 08/31/2011 09:20
JEB7G Other Blota/ L. Costello © PCOD (21) 11354212 (ice Only) (1)~ : 08/31/2011 09:10
JEBTT Other Blote/ D, Pulvin PCDD (21) 11354213 (Ice Only) (1)~ WB03TS : 0B/31/2011 09:25
JEBYS Gther Biotal J. Fetters G PCDD (1) 11354231 (Ice Only) (1)~ BKOITS. §: 0B/31/2011 10:05
JEB9( CWoker Teno Cinsate Tso1kS Y2/ U'io
Shipment for Case | Sample (s) to be used for laboratory QC: Additional Sampler Signature (s): | Cooler Temperature | Chain of Custody Seal Number :
Complete? U Receipt: .
:B, JES95 . pon Receipt: . Q /Z /
' y 3( 5— ‘ l \ / )%
Analysis Key: Concentration : L =low, M = Medlum, H = High, LIM = Law/Medium  Type/Designate : Composite = C, Grab = G, Both = B Custody Seal Intact? \/'Shlpment lced?

PCDD = Dloxins and Furans

CFA o 2793

COC Number : 10-4097213-091411-0002 LABORATORY
PR provides preliminary results. Requests for preliminary results will increase analytical costs. .

FORMS |l Lite Help Deak, CSC, 15000 Conference Ceonter Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mail f2lite@fedcsc.com Page 1 of 1
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USEPA Contract Laboratory Program %:gz No: 41603 L
¥ ~ o
Organic Traffic Report & Chain of Custody Record - 30 Not
Date Shipped: < ' . :
8/1/2011 Chain Of Custady Record iSampler / 6/4'77/ ( /@3 For Lab Use Only
g~ Carrier Name: FedEx i gnam/‘% ({ Lab Contract No:
o Alrbill No: 8704 3263 9749 Relinquished By (Date/Tima) Fteceiv:ad By . (Date/Time) Unit Price:
< Shippedto: - Cape F p . Transter To:
- pe Fear Analytical 1 . ansfer To:
&~ 3306 Kity Hawk Rd,, Suite 120 dQ’W Kb DZdealol 108 1ab Gontract No:
> Wilmington NC 28405 2 Unit Price:
3
4
ORGANIC MATRIX{ TypE . ANALYSIS/ TAG No./ SAMPLING  ‘SAMPLE COLLECT INORGANIC  FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottlas LOCATION DATEMME SAMPLE No  Sample Conditlon On Raeoelpt
T JEBTY Sediment/ D. Pulving Q@  PCDD(21) 11364214 (loa Only) (1) EBO1SD §: 08/30/2011 Q8:45
JEB7H Sedimant/ J. Fetters e PCDD(21) 11354218 (loe Only) (1) EBO28D $; 082012011 09:50
JEB8O Sedlment/ D, Pulvino Q PCRD (21) 1135421¢i (Ilce Only) (1) EBO3SD §: 08/30/2011 10:06
JEBRM Sedimeny J, Fetters 6 PCDD(Y 11354220 (Ica Only) (1) WB01SD §: 08/30/2011 12:18
JEBas Sadiment/ D, Pulvine @ PCDDQY) 11354221 (Ica Only) (1) WB028R 8: 0813072011 12:20
JEBES Sediment/ D. Pulvina @ PCDDR1) 11864222 (jce Oniy) (1) WB038D §: 08/30/2011 12:25
JEBYH Surface Soll/ J. Fetters G PcCoOD(N) 1135422¢ (ice Only) (1) BKO1SS §: 08/30/2011 17:55
Bhipment for Case | Sample (s) to be used for laboratory QGC: Additipngl S8ampler Signatura (8): | Cooler Temperature | Chain of Custody Seal Number
Complete? - 3
N TE890 /D@ Upon Recalpt:
S q-’("’“ (Z S..P_A,(/ﬂ—>
Analysis Key: Concentration : L= Low, M=Medium, H = High, L/M = Low/Medium  Type/Deslignate : Composite = C, Grab = G, Both= B Custody Seal Intact? \/ rShlpmsnt lced? \,,---/

PCLD = Dioxing and Furans

(FA wok2730

N‘.e,m.p, =2.5°

COC Number : 10-4097213-083111-0004

PR provides praliminary results. Requesta for preliminary results wilf Inqreass analytical soete,
FORMS li Lite Help Dask, C8C, 15000 Conference (enter Dr,, Chantlfly, VA 20151.3819; Phone 7)3/818-4200; Fax 703/8'18-46802; a-Malt fRilte@fadeso.com

Page 1 of 2
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USEPA Contract Laboratory Program %i:: No: 41603 L
g » » 0:
Organic Traffic Report & Chain of Custody Record 5@ No:
Dat'f Shipped: /112011 Chaln Of Custody Record ;%me{“'e'/ - For Lab Use Only
Carrler Name: FodEx Rlgnatur (/3/ /[ /égt{ Lab Contract No:
Alrblll No: 8704 8263 9749 Relinquished By (Date/Time) | Received By (Date/Time) | Unit Price:
Shipped to: . .
: Cape Fear Analytical 1 . . . Transfer To:
3306 Kitty Hawk Rd., Sulte 120 (e, fouddino 0250200 1090] | ab Contract No:
Wilmington NC 28405 2 Unit Price:
3
4
ORGANIC MATRIX/ TYPE _ ANALYSIS/ TAG No./ SAWPLING  SAMPLE COLLECT INORGANIC  FOR LAB USEONLY
SAMPLE No. SAMPLER TURNAROUND PREBERVATIVE/Bottles LOCATION PATEMTIME SAMPLE No = 8ample Condition On Recelpt
JEBE) PCDD (21) 1185422¢ (lee Only) (1) BKQO3SD §; 08/31/2011 10:00

Sadiment/ 0. Pulvino [c]

Bhipment for Case | Sample (s} to be used for laboratory QGC: Additlapal Sarfipler Signature (s): | Cooler Temparature | Chaln of Custody Seal Number
Complete? N Upon Recalpt:
N JE$90, JT:893 pon Recalpt:
- , g-(-{l (2 gecla
Analysis Key: Concentration : [ = Low, M=Medlum, H = High, L/M = Low/Medium Ty;;éIDeslgnate : Compaslte = C, Grab = @, Both = B Custody $Seal intact? ¢ /Shlpmant iced? \ {

PCLD = Dioxing and Furana

CFaNow2 730

COC Number : 10-4097:213-083111-0004

PR pnavidee praliminery resuits. Requaste for preliminary reeults wlil inorease analytiosl costs.

FORMS 1l Lite Halp Desk, CBC, 18000 Conference CenterDr,, Chantlily, VA 20161-3818; Phone 713/818-4200; Fax 703/8'18-4602; a-Mall f2llta@ledcsc.corﬁ
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USEPA Contract Laboratory Program %z:: No: 41693 L
H (4

Inorganic Traffic Report & Chain of Custody Record . soane: M I EB8Z2H

Data Shippad: 4,1 12011 Ghain Of Custody Record "37’""13'998 ForLab Use Only
- : ignature: :

CarlerNeme: oy wane Ao Lab ContractNo: PN 29 €7 He7
Alrbili No: 8704 8263 8727 Relingulshed By (Date/Time) | Recelved By (Dawe/Time) | Unit Price:
Shigiped to: , g . T .

Sentinel, Inc. 1 W .2 | Transfer To:

4733 Commercial Drive T-2-// @¥53) | ab contract No:

Huntsville AL 35818 2 /4 - Unit Price:

3
4
INORGANIC MATRIX/ TYPE . ANALYSIS/ TAG No./ SAMPLING  SAMPLE COLLECT  ORGANIC  FORLAB USE ONLY
SAMPLE No. SANPLER TURNAROQUND PREBERVATIVE/Bottles LOCATION DATEMIME SAMPLE No  8ample Condition On Recalpt
MJERT78 Sediment/ D. Pulvino G TMHg (21 11354214 (Ice Only) (1) EB018D S: 08/30/2011 0245
MIEBTS Sediment/ J. Fatters G TMHg N 11364215 (loa Only) (1) EBO2SD §: 08/30/2011 09:50
MJE§SU Sediment/ D. Pulvin 6 TMHg @ 11384216 (ice Only) (1) EB03SD §: 08/30/2011 10:06
MJEGS4 Sadiment/ J, Fattars Q@  TMMHg (21 11384220 (Joe Only) (1) we180 §: 08/30/2011 12115
MJERES Sediment/ D, Pulvino ‘@ TMMg@n 11354221 (o6 Only) (1) WB028D 8: 08/30/2011 12:20
MJESS8 Sediment/ D. Pulvino G TMHg(2h 11354222 (lo Only) (1) WB038D §: 0B/30/2011 1228
MJEE3 Sediment/ D. Pulvino e TMHg @2t 11364229 (lae Only) (1) BKO3SD 8: 08/31/2011 10,00
L oy -
Tewp £b-h =) g
Shipment forCase | Sample (s) to be used for laboratory QC: Additlonal Sampler Signature (s): | Cooler Temperature | Chain of Custody Seal Number :
COmpleto?N MIEIS Upon Retsipt: /4
-- &
= D.B° < A

Analysis Key: Concentration : L = Low, M = Medium, H = High, LM = Low/Mg@lum TypelDesIgn?fe): Composite = C, Grab = G, Both = B Custody Seal Intact? _tShipmenticed?

TWHg = CLP TAL Total Metile/Hg

COC Number :

10-4097213-083111-0001

- PR prisvides preliminary results. Requesta for preliminary resulte wili increase irnalytical costa,
FORMS i Lite Help Desk, CHC, 16000 Conferante Genter Dr., Chantllly, Vi 20151-3819; Phone 7113/818-4200; Fax 703/818-4602; e-Mall t2litafdfedesa.com

A
W

Page 1 of 1




USEPA Contract Laboratary Program “ase No: 41693 L
: . < -
_Inorganic Traffic Report & Chain of Custody Record -, | ~|mane AT E & 28

Z“” s":"’“’ 072611 Chaln Of Custody Record Semoler 1 <4 /) £y | ForLabUse Only
CarrlerName: ¢ o qex e L7 e, W Lab Contract No: EPW@ 4 @ Y ¢
ABIINO: 4704 8263 0727 . | Relinquished By (DaterTime) | Recelved By (DeterTime) | Unit Price; o
Shipped to: g - .

Sentingl, inc. o . i Transfer To:

4733 Commerciel Drive. - ____..;Zé‘f%@c:_f,iz/u.jmﬁ__....__-.# q.2-1] @853 Labr Contract No:

Huntsvifle AL 36818 2 Unit Price:

. ; .

4
INORGANIG MATRIX/ Tyee . ANALYSIS/  TAGNolJ SAMPLING  SAMPLECOLLECT ORGANIC  FORLARUSEQNLY
SAMPLE No. SANPLER T TURNAROUND PRESERVATIVE/Bottlss LOCATION . BATETIME SAMPLE No  Bamgplo Gondition On Recalpt
MJEa7 Bedimany D. Puivina a TMHg{at) 11354214 (ica Oy (1) EB015D St OB/0I011 0BAB
MEB7 Badiment/ J. Fol(eta 6 THHg () 11854215 (lca Only) (1) BR0ZS0 B: USA0/2011 00:60
MJEss0  SedimanvD. Pubine G MMy @Y 19384216 (ico Only) (1) EBO3FDY §t 08/a0K11 10:08
MJZaed Sedimant’ . Fetises. G T™MMgE) 11384220 (co Qity) ¢1) - . wBMSD 5 08/30/2011 12118
MJngss SedimanV D. Pulvino G TMiHg @1 11364221 (ice Quly).(1)-- WBU25D §: 0BAdora011 12:20
Mizess ‘Sedimant’D, Pulvino o TMHg @Y 11384222 {lco Only) (1) Wa0ash: 8t p/gidote 12:36
AIESRS Sediment B, Puivino G TMFD (21) 14854229 (Ioe Only) (1) BKo3sD © S: odmiinetd 10:00
' v
| . | Teme bloak =@, @°C
ShipmentforCess | Sample (s) to be-usad lorlabordtory Q@: . Additlonal 8ampler Slgnatura (8}, . Goolar Tamperature | Chaln of Custody.Seal Number :
cpmplemN T . . Updn Racolpe: s
e . . . o
] i Tis | 0.°C n4

Analysis Key: | Concentration': L =tow, M5 Modir, M = High, Lit = LowMaefum Typoltiesignate :  Compostta # G, Grab w3, Bolh &8 .| Gustody Seat Intact? \/rshlpmnntﬂlcad?
Thktg = GLP TAL Total Matols/Hg )

COC Number : 10-4097213-083111-0001
PR provitles prallminary resulls. Riaquesta for preliminary regulis will inciease analytical coals.
FORMS Il Lite Holp Denk, 0SC, 18006 Confirence Ceriter i, Chantily, VA 10151-3818; Phoie 703/8184200; Pix 703/818-4802; e-Mail R2is Grodesc.com : * Pags 1of1
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USEPA Contract Laboratory Program : Case No: 41693 L
- - DAS No: .
Generic Chain of Custody SDG No:
Date Shipped:
o :’pe Chain Of Custody Record Sampler For Lab Use Only
] ignature:
arrler Name: o Lab Contract No:
Alrblil No: Rellnquished By (Date/Time) | Received By (Date/Time) | Unit Price:
Shipped to: o imbia Analytical Services, Inc. : Transfer To:
1565 Jefferson Road Lab Contract No:
Rochester NY 14623 2 Unit Price:
3
4
MATRIX/ TYPE ANALYSIS/ TAG No./ SAMPLING SAMPLE COLLECT FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATE/TIME SAMPLE No  Sample Condition On Receipt
BK01TS Other Biota/ J. Fetters G Perclorate (21) 11354231 (Ice Only) (1) BKO1TS S: 08/31/2011 10:05
EBO1TS Other Biota/ L. Costello G Perclorate (21) 11354208 (Ice Only) (1) EBO1TS S: 08/30/2011 10:40
. EB02TS Other Biota/ D. Pulvino G Perclorate (21) 11354209 (Ice Only) (1) EB02TS S: 08/30/2011 10:45
EBO3TS Other Biota/ D. Pulvino G Perclorate (21) 11354210 (Ice Only) (1) EBO3TS S: 08/30/2011 10:55
WB01TS Other Biota/ J. Fetters G Perclorate (21) 11354211 (Ice Only) (1) WB01TS S: 08/31/2011 09:20
WB02TS Other Biota/ L. Costello G Perclorate (21) 11354212 (Ice Only) (1) WB02TS S: 08/31/2011 08:10
WB03TS Other Biota/ D. Pulvino G Perclorate (21) 11354213 (Ice Only) (1) WBO03TS S: 08/31/2011 09:25
Shipment for Case | Sample (s) to be used for laboratory QC: Additional Sampler Signature (s): Cooler Temperature | Chain of Custody Seal Number :
Complete? . ) Receipt:
N BKOITS pon keceipt:
Analysis Key: Concentration : L =Low, M = Medium, H = High, M = Low/Medium  Type/Designate : Composite =C, Grab = G, Both =B Custody Seal Intact? Shipment Iced?

Perclorate = Perchlorate

COC Number : 10-4097213-091411-0001

PR provides preliminary results. Requests for preliminary results will increase analytical costs.

FORMS Ii Lite Help Desk, CSC, 16000 Conference Center Dr., Chantilly, VA 20151-3819; Phone 703/818-4200; Fax 703/818-4602; e-Mail f2lite@fedcsc.com Page 1 0of 1




USEPA Contract Laboratory Program  Tx& 3 | c;:::ﬁo: 41603 L )
Generic Chain of Custody o:

SDG No:

" Dato Shipped:
H Ca ” r:‘pped. 9/112011 i Chain Of Custody Racord ( For Lab Use Only
?u.l'er oM Hand Delivery - | LabContract No:
Airbill No: elinquished By (DaterTime) = Received By (DatefTime) ~ Unit Price: - -

Shipped to: Analytizal Resources, Inc.

4611 €. 134th Place
Tukwiti WA 98168-3240

P A, T wia] ML Transfer To: B
%4/’ A /./f/‘ 4y LA — ,[(”3/“ ‘141 1 Lab Contract No: o _

Unit Price:

2066956201 , T -
s |
............................................................................ e Jl\d&\“mm_ e [ SN
MATRIX/ TYPE ANALYSIS/ TAG NoJ \"‘\70 ALs./ SAMPLING SAMPLE COLLECT FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bofttes LOCATION DATE/TIME SAMPLE No  Sampls Condition On Receipt
WB01SD Sadiment/ J. Fetters 6 Gz@) " 11354220 (Ice Only) (11 16 @ WB01SD 8: 08/30/2011 12:15
WB02SD Sediment/ D. Pulvino G GZ (21) 11354221 (ice Only)grr11, @ WB02SD S: 08/30/2011 12:20
WBO03SD Sediment/ D. Pulvino G @2 (21) 11354222 (Ice 0"')'),(1‘)’27, @ WB03sSD §: 08/3072011 1225
WC01SD Sedimant/ D. Pulvino G 6z () 1135420¢: (Ice Only) %” Q) WCo18D -§: 08/30/2011 16:20
WCo:isD Sediment/ L. Costello G GZ(21) 11354207 (Ice Only) %1’ @ WC02SD $: 08/30/2011 12:05
Shigment for Case ﬁ Sample (s) to be used for laboratory QC: « Additional Sampler Signature {s): : Cooler Temperature - Chain of Custody Seal Number : )
Completa?N‘.’ | BRGSO /f"/":.”:../, S T ! Upon Receipt:
- ‘.7 w o V, /‘C-""C:-——-""‘ ) D
o //Kv . hH :
Analysis Key: | Concentration: L =tLow, M= Medium, H = High. UM = Low/Mediim  Type/Designate : Cemposite = C, Grab = G, Both=B . Custody Seal Intact? ' Shipment Iced? :
czeomnsine T S ——

COC Number : 10-4097213-083111-0002

PR provides praiiminsry results. Requests for preliminary results will increase :nsiytical costs.
FORMS il Lite Help Desk, C&C, 15000 Conference Center Dr., Chantllly, VA 201561-3818; Phone T03/8184200; Fax 703/818-4602; o-Mall 12Iite@fedcsc.com Page 20f2



USEPA Contract Laboratory Program . CaseNo: 41693 L
: DASNo:
Genenc Chain of Custody SDGNo:
l Date Shipped 9/1/2011 Chaln ot Custody Racord ’39’::’:3:’ \ For Lab Use Only
' -t . 3i : A .
| ComerName: g Delvery . - N . | Lab Contract No:

Airbill No: Rehnqunshed By {DatefTime) % Received By (DatelTlme) Unit Price: T
Shipped to: |, e e e o g e e T for To: .
Analytical Resources, Inc. i 7,/,_, ; ey ¢ ., Transfer To: _

4811 §. 134th Place % /_ gy | CAL J . Lab Contract No: o . i
Tukwila WA 98168-3240 Unit Price:
2066556201 3 . _ -
e ‘
?: —' J& (0'-3' h
S S . Mf‘ U IS . e
MATRIX/ TYPE ANALYSIS/ TAG Noi.., * A0S SAMPLING SAMPLE COLLECT FOR LAB USE ONLY
SAMPLE No. SAMPLER TURNI\ROUND PRE SERVATIVEJBottIe B LOCATION DATEMME SAMPLE No  Semple Condition On Recaelpt
T Sedia b P e ez s o oyt \i; BT R /i
BK025D Sediment/ L. Costello ¢ 6z 11354226 (Ice Only) (1) @ BKO2SD S: 08/31/2011 10:00
BKO3SD Sediment/ D. Pulvino G GZ(21) 1135422% (Ice Only) (1) @ BKO3SD 8: 08/31/2011 10:00
EBO1SD Sediment/ D. Pulving G 0z 11354214 (lce Only} (1) @ EBO1SD §: 08302011 09:45
EBO2SD Sediment/ J. Fetters G Gz 1135421€ (ice Only) (1) @ EBO2SD S: 083012011 09:50
EBO3SO Sediment/ D, Pulvino 6 Gz 11354216 (lce Only) (1) (W) EBO3SD S: 08/30/2011 10:05
e
ECO15D Sediment/ 0. Pulvino G Gz 11354202 (Ica Only) (1) @ ECO1SD S: 08/30/2011 17:00
Shipment for Case Saniple (s) to be used for laboratory QC: Addutlonal Sampler Slgnature {s): Cooler Tamperature Cham of Custody Seal Number :
| Cmplm?w’ g | BROISD /« Syl T Upon Recelipt: ;
O i ..a-'-";?M"”""\V. o :C
.............. JE— s - p— - -.f" . — —
Analysis Key: | Coucentration: L =Low. M= Medium, H = High, LIM = Low/Mediurf| Type/Designate : Composite = C, Grab = G, Both = 8 . Custody Seal Intact? Shipment Iced?
| 020 Grin Sy - ) -

COC Number : 10-4097 21 3-0831 11 -0002

PR provides preliminary results. Requests for preliminary results will inorease analytical costs.

FORMS Il Lite Help Desk, CSC, 15000 Conference Center Or., Chantlily, VA 20151.3819; Phone 7(3/818-4200; Fax T03/818-4802; a-Mall i2ite@tedcsc.com Page 1 0of2




’P Analytical Resources, Incorporated .
a Analytical Chemists and Consultants C00|er Recelpt Fo rm

ARI Client: {’("Ck\f i U \ L\ GY'\'\\UM Project Name:

k1

COC No(s) \ -~} _ ,;!\_JA\} Delivered by: Fed-Ex UPS Ccuner @0 Deln;ééﬁ Other:

Assigned ARI Job No: TR Tracking No: o GA
Preliminary Examination Phase: b

Were intact, propery signed and dated custody seals attached to the outside of to cooler? ' YES {NQ

Were custody papers included with the cooler? ... ... RO . /IES .IGO

Were custody papers properly filled out (ink, signed, etc.) . RV @S NO

Temperature of Cooler(s) (°C) (recommended 2.0-6.0 °C for chemistry) . . ... CJ\\

If cooler temperature is out of compliance fill out form 00070F Temp Gun ID#; CH L] C
Conler Accepted by. ‘}.\"‘..\‘Q' Date: kj ’3! i\ Time { Ll [8)

Complete custody forms and attach all shipping documents

Log-In Phase:

Was a temperature blank included in the cooler? .. ... e T ‘(Ei) NO
Whal kind of packing matenial was used? .. Bubble Wrap Wet Ice' Gel Packs'Baggxég} Foam Black Paper Other: RAICHALY Q‘,\
Was sufficient ice used {if appropriate}? . . .. B .. {:NA YES NO
Were all botties sealed in mdwidu.al plasticbags? . ... " YE:S, NO
Did all bettles arnive 0 good-condtion (Unbrokeny? . . L @S/ NO
Were all bottle labels complete and fegible? . ... .. L0 L (Y:_E:S NO
Did the number of containers listed on COC match with the number of containers received? ................ QES NO
Did all bottle labels and tags agree with custody papers? ....... ... ... @S' NO
Were all bottles used correct for the requested analyses? ....................... .. ... . ... - @j NO
Do any of the analyses (bottles) require preservation? (attach preservation sheet, excluding VOCs) . @ YES NO
Were all VOC vials free of air bubbles? e e e A YES NO
Was sufficient amount of sample sentineach bottle? ... . ... .. . . ... ... Q:Ej:} NO
Date VOC Trip Blank was made”e_l_tARl,\.\.\.. Q{\/,
Was Sample Split by AR! : @ﬁ/ YES Date/Time: Equipment: Split by:
Samples Logged by: {\\\\4 Date: C”J! 1§ Time. “—l ’C:)r)
** Notify Project Manager of discr;pancies or concerns **
Sample ID on Bottle Sample ID on COC Sample ID on Bottle I Sample ID on COC
!
i
!
Additional Notes, Discrepancies. & Resoiutions- 7 o~ '
T Cor T Y 4 Qoeln A3 e w53
By: Date
Smah Ak Bubbles Peabubtlas LARGE Ax Bubbies Small > “sm” !
~2mam H4mm >4 mm :
. ° . e o ® . Peabubbles > “pb”
: e @ >0 0 Large > “ig”
B Headspace > “he”
0016F Cooler Receipt Form Revision 014

3/2110
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USEEPA Contract Laboratory Program Reference Case: 41693 R
Generic Chain of Custody Client No:
Reglan: 10 Date Shipped: 9/1/2011 Chain of Custody Recort g;ﬂg:zf _
Projuct Code: TEC-971B Carrier Name: Hand Delivery —
Acccunt Code: : R dB (Date/Ti Recelved B Y (Date/Time)
CERCLIS ID: Alrbil: , ,ellnqylﬁt&‘ y ate/Time) ved By ( m
SpillID: Shipped to: Marichester Environmental Laboratory 1 &R q‘/ Q / njGHo me q ] n
Site Name / 7411 Beach Drive East p f y
Clty/Stata: maa:ﬁ%z;sxxamn Warmhousn Beach Dump Por Orchard WA $836€ )¢
' 3603718747 3 .
ProjoctLeader: | cogalio 0\%
Acticn: Screen ng Sits Investigation 4 V
Sampling Co: Ecology & Environment, Inc.
MATRIX/ TyPE . ANALYSIS/ TAG No./ SAMPLING SAMPLE COLLECT ac
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE Bottles LOCATION DATETIME Type
WB0¥SD Sediment/ J, Fetters G  PBDETOC(21) - 11354220 (lce Oniy) (1) ] | WBD1SD S 08/30/2011 12:15 -
WBO01TS Othver Blota/ J. Fetters G % T ldpids (21), PBDE  .»11354211 (lce Ol‘lly) (3 L=, ‘ﬂ C\S N2 WBUITS S: 08/31/2011 09:20
(21), Perclorate (21) PRDE MY
WB02SD Sediment/ D. Pulvino G  PBDETOC(21) . 11354221 (lce Only) (1) v I WB28D S 087302011 12:20 -
WB0ITS . Other Biotal L. Costello G %TLpids(21),PBDE 11354212 (lce Only) (3) L-1psd s NI WBO2TS S 08/34/2011 08110 -
(21), Perclorate (21) PADE. MY ’
WB03SD Sediment/ D. Pulving G  PBDETOC{21) » 11354222 (Ica Only) (1), WB03SD S: 08/30/2011 12:25 -
“BOYTS Other Blota/ D, Pulvino G %TLipids(21),PBDE - 11354213 (loa Only) (3) L 19 ¥2-5 N3 WBN3TS S: 08/31/2011 09:25 .

(21), Perclorate (21)

PRAOE NY

8hipment for Casa

Sample (s) to ha usedl for laboratory QC:

Additional S8ampler Signature (s):

Chaln Of Custody Seal Number :

Complate? . .
N _ BKOITS, BK038D P M f A;,@’é—
Analysis Key: Concentration: L =Low, M =Medlum, H = High, L/iM = Low/Maqﬁr; Type/Designate : ' Composite = C, Grab = G, Both = B Shipment ced?

% T Lipide = Percent Tota! Lipids, PBDE = Polybrominated dipheny! ethers, PBDE/TOC = PBDE and TOC, Perolorate = Perohlarate, TOC = Total Orgunic Carbon

'COC Number :10-4097:213-083111-0006

PR provides preliminary results. Requeste for preliminary results will inarease analytical costs,
FORMS {i Lite Help Dask, Ci3C, 15000 Conference Center Dr,, Chanilly, VA 20181-3819; Phona 703/818-4200; Fax 703/818-4802; e-Mall f2lite@ledcsc.com

Page 2 0of3




USEPA Contract Laboratory Program

=)

Reference Casa: 41693

R

Generic Chain of Custody Client No: | |
; I
Region: 10 DateShipped:  g/12011 Chain of Custody Record Sampler {P
ProjuctCode: = : ‘
AeceuntCoda: TEC-971B Carrier Name: Hand Dellvery “—
CERCLIS ID: Airbill: Ryﬁﬁcﬁhw . (Date/Time) Received By {Date/Time)
SpillD: - Shippedto: Marichester Environmentat Laboratory 1 jQ/Q / NEPS) o ,N;el \
SitoName / 7411 Beach Drlve East £ 9 14 ¢ ull ,“.
Cty/State: m:la(ﬁly‘:yascvrxatlon Warmhousw Beach Dump Por Orchard WA 9836€ 2 . \L“ L"/b
' 3808718747 3 :
ProjuctLeader: L. Costalio ~0 A
Acticn: Screan ng Site Investigation 4 g !
Sampling Co: Ecology & Environment, inc.
MATRIX/ TYPE ANALYSIS/ TAG No./ SAMPLING SAMPLE COLLECT
SAMPLE No. SAMPLER ' TURNAROUND PRESERVATIVE/Bottles LOCATION DATE/TIME Type

EBO1TS Other Blota/ L. Costello G %TLipids(21), PBDE « 11354208 (lce Only) (3) L1g}ds N3 3 EBATS : ,

(21), Perclorate (21) fO0E o ?‘i/ §: 0873022011 10:40
EBO2TS Other Blota/ D. Pulvino G % T Llplds (21), PBDE  #' 11354209 (Ice Only) (3) L1 g By N3 EBORTS S: 08/30/2011 10:46

(21), Perclorate (21) PRNT MY ! o
EB03sD Sediment/ D. Pulvino G PBDETOC(21) ~ 11354216 (Ice Only) (1) py EBO3SD S: 08/30/2011 10:05
“BO3TS Other Blota/ D. Pulvino G %TLplds(21),PBDE .~ 11354210 (lce Only) (3) Ly a ds N3  EBOSTS S: 08/30/2011 10:65

(21), Perclorate (21) fANTE N M
8hipment forCasa | Sample (s) to be used for laboratory QC: Addjtional 8ampler Signaturs (s): Chain Of Custody Seal Number :
Complete? el et %&4 Ty

! L=

Analysls Key: Concentration : L= Low, M=Medium, H = High, LIM = Low/Médium Type/Designate :  Composite=C,Grab=G, Both=8 | Shipment lced?

% T Lipids = Peroent Total Liplds, PBDE = Polybrominated diphenyl ethers, PBDE/TOC = PBDE and TéC. Perclorate = Perchlorate, TOGC = Total Organic Carbon

COC Number :10-4097213-083111-0006

PR provides preliminary results. Requests for preliminary results will Indrease nnalytical costs.
FORMS 1i Lite Help Desk, C:3C, 15000 Conference Center Dr., Chantllly, VA 20181-3819; Phone 703/818-4200; Fax 703/818-4802; o-Mall f2lte@fedcsc.com

Page 1 o3



USEPA Contract Laboratory Program

Generic Chain of Custody

=

Reference Case: 41693
Client No:

R

o

Regian: 10 Date Shipped: 9/1/2011 Chain of Custody Record gfgr’:g:ﬁre_
Projuct Code: TEC-71B Carrier Name: N
Acccunt Code: rendoelven linqui Date/Ti Recslved B D\m
CERCLIS ID: Alrblll: Rg{_niu M (Date/Time) acsived By (Dats mo)
SpilliD: . Shipped to: Marichester Environmental Laboratory 1 % /' | MY Y, LS r)\ q | \ “
7411 Beach Drive East > - —
g::;;g;’ge / M::;hBRes;Verlon Warmhousa Beach Dump Porl Orchard WA B836€: 2 \u u O 7
& 3603718747 3
Projuct Leader: L. Costnllo
Acticn: orsen ng Site Investigation 4 <
Sampling Co: Ecology & Environment, Inc.
MATRIX/ TYPE ANALYSIS/ TAG No.J SAMPLING SAMPLE COLLECT Qc
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATE/TIME Type
BKO1TS Other Blotal J. Fettars G %TLpide(21), PBDE 11354231 (lca Only) (3) L xpd.s N3 BKYITS S Q8312011 10:06 -
(21), Parclorate (21) PROBE ~NY
BK025D Sediment/ L. CDB‘Q"O ¢] TOC (21) g 11354228 (|CB Only) (1) N BKCeSD S: 08/31/2011 10:00
BK03SD Sediment/ D, Pulvino @ PBDETOC(@Y) 11354229 (loa Only) (1) N / BKOISD S: 08/31/2011 10:00 -
Ecdas D S.;.Am,:\-/),.aﬁwno & Tecl2)) . )/JSQ;oS‘Craon\,Dc:)N'EC;(b;SQ < ‘-o‘é'/?o/aew 09430 —-2é—
Wedsd sy S’««Lw«‘\-ﬁ. Costells G T o¢C CM) ;-[,.,35‘4./,197 C%onl&v)ﬂ-}. Wearsn 5101/55/151-( /2165 P

8hixment for Case

8ample (8) to be usacl for laboratory QC:

Additional 8ampler Signature (s):

Chain Of Custody Seal Number :

Coniplete? N BKOLTS, BK0ISD o S &'M( ,?c)
_ e =S .
Analysis Key: "Concentration : L =Low, M= Madium, H=High, LM = Low/Medium Type/Designate: Composite=C,Grab=G,Both=8 | Shipment iced?

% T Lipids = Peroent ;l'otal Lipids, PBDE = Polybrominated diphenyl ethers, PBDE/TOC = PBDE and TOC, Parclorate » Perchlorate, TOC = Total Orgunic Carbon

COC Number : 10-4097213-083111-0006

PR provides preliminary resulte. Requests for praliminary results will indrease analytical costs.
FORMS Il Lite Help Desk, Ci3C, 15000 Conference Senter Dr., Chantllly, VA 20181-3819; Phone 703/818-4200; Fax 703/8184802; e-Mall f2lite@fedcsc.com
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USEPA Contract Laboratory Program Reference Case: 41623 R

Organic Traffic Report & Chain of Custody Record "| Client No: i
Region: 10 Date Shipped: 9/1/2011 Chain of Custody Record gmg{:m . N
Pro]uct Cods: TEC-871B Carrier Nama: Hand DG“VOI’y ) ) \
Acceunt Gode: : ighed Date/Tl Recelved B Date/Ti
CERCLIS ID: Alrbill: - _ QUIN By . (Da me) ocelved By (Da me)
Splll ID: Shipped to; Marichester Environmental Laboratory 1 /y_) q /l /” 14.H0 {/.‘ \A)\md q “ n
Site Name / 7411 Beach Drlve East P D'
City/Stats: w::ﬁg:yea\:xaﬂon Warmhousn Beach Dump Porl Orchard WA 98386 \ q LL
’ 3608718747 3
Projoct Leader: L. Costello
Acticn: Sorean ng Site Investigation 4
Sampling Co: Ecology & Environment, Ino. (Qw |
. - \ |
ORGANIC MATRIX/ TYPE ANALYSIS/ TAG No./ SAMPLING SAMPLE COLLECT QC

SAMPLE No. SAMPLER TURNARQUND PRESERVATIVE/Bottles LOCATION DATE/TIME Type
JEBT2 . Other Blota/ L. Costslio ] CLP ARO (21); PCDD (21) 11354208 {lce Only) (2) Pevrn N EBC1TS S: 08/30/2011 10:40 _ -
JEBT4 Other Blota/ D. Pulvino G  CLPARO(21),PCDD(21) 11354210(loa Only) (2) P< OQ N EBG3TS S: 083072011 10:65 -
JEBTS Other Blota/ J. Fetters G  CLPARO(21), PCDD(21) 11354211 (lce Only) (2) Pcpp ~Na  WBDITS S: 08/31/2011 09:20 -
JEB78 Other Biote/ L. Costelio G CLPARO(21),PCDD(21) 11354212(IceOnly)(2) Aed © N A  WBO2TS S: 083172011 09:10 -
IE87? Other Biota/ D, Pulvino G CLPARO(21),PCDD(21) 11354213 (lce Only) (2) Pc B O N wBoaTs S: 08/31/2011 09:25 -

ShipmentforCase | Sample (8) to ba usedi for laboratory QC: Additional Sampler Signature (s): Chaln Of Custody Seal Number : '
Complete? -~ g /‘ /
Mgl A | ‘

Analysis Key: Concentration : L= Low, M=Medium, H = High, LM = Low/Mad?_Gn Type/Designate :  Composite = C, Grab = G, Both= B Shipment Iced?

CLP ARO = CLP TCL PCB (Aroclors), PCDD = Dloxins and Furans

COC Number :10-4097:213-083111-0007

PR pravides pmllmlna_ry results. Raguests for preliminary results wiil Inareaee mnalytical coste.
FORWS 11 Lite Help Desk, C!3C, 18000 Conference Senter Dr.,, Chantlily, VA 20181-3819; Phone 703/818-4200; Fax 703/818-4802; e-Mall f2ilte@tedcse.com Page 1 of 2




USEPA Contract Laboratory Program Reference Case: 41693 R
Organic Traffic Report & Chain of Custody Record ~ | ClientNo:
Reglan: 10 Date Shipped: 9/1/2011 Chain of Custody Recordl s:ampler ‘
ProjoctCode: ” Signature:
. TEC-871B Carrier Nams: Hand Dellvery . _
Acceunt Code: il: Refinqul Date/Ti Recelved B (Date/Time)
CERCLIS ID: Alrbill: _ e :qu gy (Date/Time) y
Spill ID: Shipped to: Manchester Environmental Laboratory 1 /Y_\ q / 1 /u o V \ A‘R(’f) Q \ l \
. 7411 Beach Drlve East '
glls /I;Itaant‘:: / M::zhel:;s&vrxatlon Warmhousn Beach Dump Por Orchard WA 8366 2 &O v
- 3603718747 s
ProjoctLeader: | cogtallo DW
Acticn: Boreen ng She Investigation 4
Sampting Co: Ecology & Environment, Ino.
ORGANIC MATRIX/ TYPE ANALYSIS/ TAG NoJ SAMPLING SAMPLE COLLECT Qc
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION PATE/TIME Type
JEBSS Other Blota/ J, Fetters G CLPARO(21), PCDD(21) 11354231 (lcs Only) (2) Rcnp N, BKOITS S: 08/731/2011 10:05 .

ShipmentforCase | Sample (s} to ba used for laboratory QC: Ad Ional ampler Slgnature !s) cnam'of Custody Seal Number :
Completa? " JE89S - ‘ :
Analysis Key: Concentration : L =Low, M= Medium, H = High, LM = Low/Med{:m TypelDesignal.e. Composlbe C,Grab=G, Both =B Shipment lced?

CLP ARQ = CLP TCL PCB (Araclors), PCDD # Diox!ins and Furans

COC Number : 10-4097:213-083111-0007

PR pravides praliminary results. Requesta for preliminary results will inarease analytical costs.
FORMS Il Lite Help Dask, C13C, 15000 Confarence Centar Dr., Chantiily, VA 20181-3810; Phone 703/818-4200; Fax 703/818-4802; a-Mall 2lite@fedcse.com
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USEPA Contract Laboratory Program Reference Case: 41693 R

| Inorganic Traffic Report & Chain of Custody Record Client No:

Region: 10 Date Shipped: 81112011 Chain of Custody Record Sampler !

Projact Code: TEC-871B . Slgnature:

Carrler Name: Hand Delivery S——
AcccuntCode: ! l et RocolvedB et
CERCLIS ID: Alrbili eiinquisfdd By (Date/Time) ecelvedBy  (Dats lme)
SpiliD: Shippedto: Marichester Environmental Laboratory 1 j %’ a /| /, ) 4 K i DM q | |\
7411 Beach Drive East Y -
2::;/!;;23: / m::g% E:a:vrxutlon Warmhouse Beach Dump Porl Orchard WA B836€ ‘ "-}\.)
- 3803718747 s

ProjoctLeadsr: L. Costalio ’ m

Acticn: creen ng Site Investigation 4 u '

Sampling Co: Ecology & Envirenment, Inc.

INORGANIC MATRIK/ TYPE ANALYSIS/ TAG No./ SAMPLING SAMPLE COLLECT Qc
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVE/Bottles LOCATION DATE/TIME Type

MIEET2 Other Blote/ L. Costalio G TMHg (1) 11354208 (lce Only) (1) Nt EBC1TS S: 08/30/2011 10:40 _
MJEET3 Other Blote/ D, Pulvino G TMMHg 1) 11354209 (lce Only) (1) M1 EBC2TS 8: 08/30/2011 10:45 -
MJEET4 Other Biota/ D, Pulvino G TMHg 1) 11354210 (Ica Only) (1) a1 EBCATS S: Q8/30/2011 10:86 ~
MJEETS Other Blota/ J. Fetters G TMMHg (21) 11354211 (Ice Only) (1) pt WBINTS S: 08/31/2011 08:20 -
MJEET8 Other Biota/ L. Costelio ] TMMHg (21) 11354212 (Ice Only) (1) N1 WBO2TS S; 08/31/2011 09:10

*MEB77 Other Biota/ D, Pulvino 8 TMHg (1) 11354213 (lce Only) (1) \, WB3TS S: 0873172011 09:25

8hipmaent for Case

Sample (s) to be used for laboratory QC:

Chain Of Custody Seal Number :

Addltlonal Sampler Slgnaturg (s):
Conipleta? ?5%
i _ . -. 77%% _ -
Analysis Key: Concentration : L =Low, M= Medlum, H = High, L/M = Low/Medium Type/Designate : Composite = C, Grab = G, Both =B Shipment Iced?

TMHg = CLP TAL Tola! Metala/Hg

COC Number : 10-4097213-083111-0008

PR provides preliminary results. Requests for preliminary resulta will ingrease ianalytical costs.
FORMS [I Lite Help Dask, Ci3C, 15000 Conference Sentar Dr., Charntlily, VA 20151-3819; Phone 703/818-4200; Fak 703/818-4802; e-Mall f2lite@fedcsc.com

Page 1 of 2



USEPA Contract Laboratory Program

Refersnce Case: 41693

R

| Inorganic Traffic Report & Chain of Custody Record Client No:
Reglon: 10 Date Shipped: 9112011 Chain of Custody Record Sampler(_ '
. Signature:
Projuct Code: TEC-eB CarrlerName: Hand Delivery —__
AcceuntCode: : - g
CERCLISID: Alrbilt: (Hslfnqgl{hbd.ﬁy _ (Dabﬂ ims) Recelved By (Date/Time) .
SpiltID: Shipped to: Marichester Environmental Laboratory | 1 % a4/ 1epe M,W Ol ] | ]
7411 Beach Drive East —
Siy/Sww, | flekeh Resarvaon Warmhouen Beach Dump Porl Orchard WA 88366 L2 !
’ 3608718747 3 \ ul@
ProjoctLeader: L. Costallo
Acticn: 8creen ng Site Investigation . 4
Sampling Co: Ecology & Environment, Inc.
' T
INORGANIC MATRIX/ TYPE ANALYSIS/ TAG No./ SAMPLING SAMPLE COLLECT QcC
SAMPLE No. SAMPLER TURNAROUND PRESERVATIVEBottles LOCATION DATETIME Type
 MiEgeS Other Blota/ J. Fetters G TMHg(21) 11354231 (ice Only) (1) gy BKC1TS S: 08/31/2011 10:08 -
gmpn}eig '_;orCnu [ 8ample (s) to be used for laboratory QC: “Additional Sampler Signature (s): Chaln of Custody Seal Number :
omplate?
N MIES9S ;{ ~ ‘} o /
Analysis Key: Concentration : L=_Low, M=Medium, H = High, LM = Low/Medlum/ Type/Designate :  Composite = C, Grab=G, Both=B Shipment lced?

TM/Hg = CLP TAL Total Metnls/Hg

COC Number : 10-4097213-083111-0008

PR privides preliminary results. Requests for preliminary results wiil Inarease analytical costs.
FORMS Il Lite Halp Dask, C13C, 18000 Conference Tenter Dr., Chantilly, VA 20181-3819; Phone 703/818-4200; Fax 703/818-4802; a-Mall f2lite@fedcsc.com
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ecology and environment, inc.

Global Environmental Specialists

720 Third Avenue, Suite 1700
Seattle, Washington 98104
Tel: (206) 624-9537, Fax: (206) 621-9832

MEMORANDUM
DATE: November 21, 2011
TO: Linda Costello, Project Manager, E & E, Seattle, Washington
FROM: Mark Woodke, START-3 Chemist, E & E, Seattle, Washington thv
SUBIJ: Organic Data Summary Check,

Makah Reservation Warmhouse Beach Dump, Neah Bay, Washmgton
REF: TDD: 11-01-0013 PAN: 002233.0660.01SI
The data summary check of 7 soil/sediment samples collected from the Makah Reservation

Warmhouse Beach Dump site located in Neah Bay, Washington, has been completed. Analysis for PBDE
(EPA SW-846 Method 8270-SIM) was performed at the Manchester Environmental Laboratory, Port

Orchard, Washington.

The samples were numbered:

11354214 11354215 11354216 11354220 11354221 11354222 11354229

No discrepancies were noted.
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Subject:

Project Name:

Project Code:

From:

To:

CC:

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10 LABORATORY
7411 Beach Dr. East
Port Orchard, Washington 98366

'MEMORANDUM

Data Release for PBDE soil/sediment Results from the Reglon 10 USEPA
Laboratory

Makah Reservation Warmhouse Beach Dump SI
TEC-971B

Gerald Dodo, Supervisory Chemist
Office of Environmental Assessment, USEPA Reglon 10 Laboratory

Brandon Perkins
Office of Environmental Cleanup, USEPA Region 10

Renee Nordeen — E&E

I have authorized release of this data package. Attached you will find the PBDE soil/sediment
analysis results for the Makah Reservation Warmhouse Beach Dump SI project collected
08/30/11 to 08/31/11. For further information regarding the attached data, contact Chris Pace at

360-871-8703.



UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10 LABORATORY
7411 Beach Dr. East -
Port Orchard, Washington 98366

QUALITY ASSURANCE MEMORANDUM
FOR ORGANIC CHEMICAL ANALYSES
November 17, 2011 .

Brandon Perkins
Office of Environmental Cleanup, USEPA Region 10

Chris Pace, Chemist
Office of Environmental Assessment, USEPA Region 10 Laboratory

Quality Assurance Review for the PBDE Analysis of Samples from the Makah Reservation
Warmhouse Beach Dump SI

Project Code: TEC-971B
Account Code: 2011T10P302DD2C10HVLAO00

CC: Renee Nordeen — E&E

The following is a quality assurance review of the data for PBDE analysis of soil/sediment samples from the
above referenced site. The analyses were performed by the EPA Region 10 Laboratory using EPA SW846
method 8270-SIM.

This review was conducted for the following samples:

11354214 11354215 11354216 11354220 . 11354221 11354222.
11354229
Data Qualiﬁcatiqns

Comments below refer to the quality control specifications outlined in the Laboratory’s current Qualify
Assurance Manual, Standard Operating Procedures (SOPs) and the Quality Assurance Project Plan (QAPP).
No excursions were required from the method Standard Operating Procedure.

The quality control measures which did not meet Laborétory/QAPP criteria are annotated in the title of each
affected subsection with “Laboratory/QAPP Criteria Could Not be Met”.

For those tests for which the EPA Region 10 Laboratory has been accredited by the National Environmental
Laboratory Accreditation Conference (NELAC), all requirements of the current NELAC Standard have been
met. : :



Data Review
TEC-971B PBDE
Page 2 of 3

1. Sample Receipt

Upon sample receipt, no conditions were noted that would impact data quality.

2. Sample Holding Times

The concentration of an analyte in a sample or extract of a sample may increase or decrease over time
depending on the nature of the analyte. For this reason, holding time limits are recommended for samples and
extracts. Samples were frozen prior to extraction. Extracts were analyzed within 40 days of preparation.

3. Sample'Preparation

Samples were prepared according to the method.

4. [Initial Calibration/Continuing Calibration Verification (CCV)

Initial calibration was performed on 11/07/11. Percent relative standard deviations (%RSDs) of the relative
response factors (RRFs) met the criteria of <15% or correlation coefficients met the criteria of >0.990.

The CCV for reported samples met the criteria for frequency of analysis. The percent accuracies met the
criteria of 80-120% of the true value.

5. Blank Analysis

Method blanks were analyzed with each sample batch to evaluate the potenﬁal for laboratory contamination
and effects on the sample results. Target analytes were not detected in method blanks.

6. Surrogate' Spikes

Surrogate recoveries are used to help in the evaluation of laboratory performance on-individual samples. The
surrogate analyte used for these analyses was 5,5’-difluoro-PBDE-47. All surrogate recoveries were within the
criteria of 50-150%.

7. Matrix Spike/Matrix Spike Duplicate Analysis (MS/MSD)

MS/MSD analyses are performed to provide information on the effects of sample matrices toward the
. analytical method. An MS/MSD analyses were performed using sample 11354229. The MS/MSD recoveries
were within the criteria of 50-150% with a relative percent difference <30%.

8. 'LCS/LCSD

Laboratory Control Samples/Laboratory Cbntrol Sample Duplicates (LCS/LCSD) are generated to provide
information on the accuracy and precision of the analytical method and the laboratory performance. The
LCS/LCSD recoveries were within the criteria of 70-130% with a relative percent difference <30%.

9. Internal Standard Performance

Internal standards performance criteria ensure that GC/MS sensitivity and response are stable during every
analytical run. The retention time variations of all internal standards were within 30 seconds of the continuing
calibration standard. The percent areas of all the iriternal standards were within the spec1ﬁed 50% to 200% of
the continuing calibration standard for all reported results.



10. Compound Quantitation

Data Review

TEC-971B PBDE

Page 3 of 3

The initial calibration functions were used for calculations. Reported quantitation limits were based on the
initial calibration standards and sample size used for the analysis.

All manual integrations have been reviewed and found to comply with acceptable integration practices.

11. Identification

All of the compounds detected in the analyses were within the RRT windows, met the USEPA spectral
matching criteria and/or were judged to be acceptable.

12. Compound Quantitation

The initial calibration functions were used for calculations. Reported qifantitation limits were based on the
initial calibration standards and sample size used for the analysis. '

All manual integrations have been reviewed and found to comply with acceptable integration practices.

13. Data Qualifiers

All requirements for data qualifiers from the preceding sections were accumulated. Each sample data

summary sheet and each compound was checked for positive or negative results. From this, the overall need
for data qualifiers for each analysis was determined. In cases where more than one of the preceding sections
required data qualifiers, the most restrictive qualifier has been added to the data.

The usefulness of qualified data should be treated according to the severity of the qualifier in light of the
project’s data quality objectives. Should questions arise regarding the data, contact Chris Pace at the Region
10 Laboratory, phone number (360) 871 = 8703.

Qualifier Definition

U The analyte was not detected at or above the reported value.

J The identification of the analyte is acceptable; the reported value is an estimate.

uJ The analyte was not detected at or above the reported value. The reported value is an
estimate.

R The presence or absence of the analyte can not be determined from the data due to
severe quality control problems. The data are rejected and considered unusable. No
value is reported with this qualification. '

NA Not Applicable, the parameter was not analyzed for, or there is no analytical result for

this parameter. No value is reported with this qualification.




Project Code : TEC-971B

Site : MAKAH RESERVATION WARMHOUSE BEACH DUMP SI

Contact : Brandon Perkins
Account: 11T10P302DD2C10HVLAQOOQ

US EPA Region 10 Laboratory
Multi-Analyte Final Report

Sample : 11354214
COC Description : EB01SD

Matrix : Sediment Weight Basis :
Collected : 8/30/11 9:45

Parameter : PBDE
Analysis Method: 8270D -.Semivolatiles by GC/MS

Dry

) Analysis
Analyte Code Analyte Name Result Unit Qual. Date Dilution
Target Analyte Results:
41318756 BDE# 28 1.0 ug/kg U 11/14/M11 1
5436431 BDE# 47 1.0 ugkg U 11114111 1
soaae0s i es 16 uolkg G T
189084648 BDE#100 1.0 ug/kg U 111411 1
68631492 BDE#153 1.0 ugkg U 11/14/11 1
207122154 BDE#154 1.0 ug/kg u 11/14/11 1
) 207122165 BDE#183 1.0 ug/kg U 11/14/11 1
s T 10 vk U T
Surrogate Compounds:
*201161 5,5-Difluoro-PBDE-47 90 %Rec 11/14/11 1
11354214

11/18/2011  8:32:39AM

Page 1 of 12



‘Sample : 11354215
COC Description : EB02SD

Matrix : Sediment Weight Basis : Dry
Collected : 8/30/11 9:50

Parameter : PBDE
Analysis Method: 8270D - Semivolatiles by GC/MS

Analysis

Analyte Code Analyte Name _ Result Unit Qual. Date Dilution
Target Analyte Results:

41318756 - BDE#28 _ 1.0 ugrkg U 11/14/111 1
5436431 BDE# 47 1.0 ugrkg U 111411 1

60348609 BDE# 99 _ 1.0 ug/kg U 1111411 1

189084648 BDE#100 1.0 ug/kg u 1111411 1

68631492  BDE#153 1.0 ugkg U’ 111411 1

207122154 BDE#154 ' ' 1.0 ugkg U 11/14/11 1

207122165 BDE#183 1.0 ug/kg U 1114/11 1

1163195 BDE#209 10 ug/kg U 111411 1
Surrogate Compounds: : .

*201161 5,5"-Difluoro-PBDE-47 93 %Rec 111411 1

11354215

11/18/2011  8:32:39AM : Page 2 of 12




11354216

11/18/2011  8:32:39AM

Sample :
COC Description : EBO03SD )
Matrix : Sediment Weight Basis : Dry
Collected : 8/30/11 10:05
Parameter : PBDE
Analysis Method: 8270D - Semivolatiles by GC/MS
] Analysis
Analyte Code Analyte Name Result Unit Qual. Date Dilution
Target Analyte Results:
41318756 BDE# 28 0.99 ug/kg U 11/14/11 1
5436431 BDE# 47 0.99 ug/kg U 11/14/11 1
. 60348609 BDE# 99 0.99 ug/kg U 11/14/11 1
189084648 BDE#100 0.99 ug/kg U 111411 1
68631492 BDE#153 0.9 ugkg U 11114111 1
207122154 BDE#154 0.99 ug/kg U 11/14/11 1
207122165 " BDE#183 0.99 ug/kg U 11/14/11 1
1163195 BDE#209 9.9 ug/kg V] 11/14/11 1
Surrogate Compounds:
*201161 5,5"-Difluoro-PBDE-47 92 %Rec 11/14/11 1
11354216

Page 3 of 12



Sample :

COC Description :
Matrix :
Collected :

Parameter :

11354220
WBO01SD

Sediment Weight Basis :

8/30/11 12:15

PBDE

Dry

Analysis Method: 8270D - Semivolatiles by GC/MS
Analysis

Analyte Code Analyte Name Result Unit Qual. Date Dilution
Target Analyte Results:

41318756 BDE# 28 0.99 ug/kg U 1114/11 1

e angEar 555 ugl'lig" TR

60348609 | BDE# 99 0.9 ugrkg U 111411 1

\soiainas “soErtos 0.6 ugkg T A ]

soeiiaon T BoRmss 0.99 ug/ng TP /T —

207122154 BDE#154 0.99 ug/kg U 11/114/11 1

T e 589 vokg. O T

1163195  BDE#209 99 ugkg U 1114111 1
Surrogate Compounds: T

*201161 5,5"-Difluoro-PBDE-47 89 %Rec 11/14/11 1

11354220

11/18/2011  8:32:39AM

Page 4 of 12



Sample : 11354221
COC Description : WB02SD

Matrix : Sediment . Weight Basis : Dry
Collected : 8/30/11 12:20

Parameter : PBDE
Analysis Method: 8270D - Semivolatiles by GC/MS

Analysis

Analyte Code Analyte Name Result Unit Qual. Date Dilution
Target Analyte Results: .

41318756 BDE# 28 _ 0.99 ug/kg U 1111411 1

5436431 BDE# 47 _ ' 0.99. ug/kg U 11411 1

60348609 BDE# 99 - 0.99 uglkg U 111411 1

189084648 BDE#100 0.99 ug/kg U 11114111 1

e s 655 uoiks T e

207122154 BDE#154 0.99 ug/kg U 11/14/11 1

207122165 BDE#183 ' o 0.99 ug/kg 1] 111411 1

1163195 ~ BDE#209 ' 9.9 uglkg 1] 111411 1
‘Surrogate Compounds:

*201161 5,5'-Difluoro-PBDE-47 : 86 %Rec 11114111 1

11354221

11/18/2011  8:32:39AM ' _ Page 5 of 12



Sample : 11354222

COC Description : WB03SD
Matrix : Sediment
Collected : 8/30/11 12:25

Parameter : PBDE
Analysis Method: 8270D - Semivolatiles by GC/MS

Weight Basis :

Dry

Analysis

Analyte Code Analyte Name Result Unit Qual. Date Dilution
Target Analyte Resulits:

41318756 BDE# 28 0.99 ug/kg u 1114111 1

5436431 BDE# 47 0.99 ug/kg U 1171411 1

60348609 BDE# 99 0.99 ug/kg ] 1114111 1

189084648 BDE#100 0.99 ug/kg U 111411 1

68631492 BDE#153 0.99 ug/kg U 11/14/11 1

207122154 .  BDE#154 0.99 ug/kg u 11114111 1

207122165 BDE®183 0.99 ug/kg U 11114111 1

1163195 BDE#209 9.9 ugkg U 1114111 1
Surrogate Compounds:

201161 5,5"-Difluoro-PBDE-47 84 %Rec 1114111 1

11354222

11/18/2011 8:32:38AM

Page 6 of 12



Sample : 11354229 oLl

COC Description : BK03SD
Matrix : Sediment Weight Basis : Dry
‘Collected : 8/31/11 10:00

Parameter : PBDE
Analysis Method: 8270D - Semivolatiles by GC/MS

Analysis

Analyte Code Analyte Name Result Unit Qual. Date Dilution
Target Analyte Results: .

41318756 BDE# 28 0.99 ug/kg u 1111411 1

5436431 BDE#47 0.99 ug/kg 1] 1111411 1

60348609 BDE# 99 o 0.99 ug/kg U 11114111 1

189084648 BDE#100 0.99 ug/kg 1] 11114/11 1

68631492 BDE#153 -0.99 ug/kg u 111411 1

207122154 BDE#154 0.99 ug’kg U 111411 1

207122165 BDE#183 0.99 ug/kg u 111411 1

1163195 BDE#209 9.9 ug/kg u 1114111 1
Surrogate Compounds:

*201161 5,5"-Difluoro-PBDE-47 90 %Rec T 11141 1

11354229

11/18/2011  8:32:39AM _ ' ' Page 7 of 12



Sample : 11354229 Matrix Spike

COC Description : BK0O3SD
Matrix : Sediment Weight Basis: Dry
Collected : 8/31/11 10:00
Parameter : PBDE
Analysis Method: 8270D - Semivolatiles by GC/MS
Analysis

Analyte Code Analyte Name Result Unit Qual. Date Dilution
Target Analyte Results:

41318756 . BDE#28 86 %Rec 11/114/11 1

5436431 BDE# 47 88 %Rec 11/14/11 1

60348609 BDE# 99 91 %Rec 11/14/41 1

189084648 BDE#100 92 %Rec 11/14/11 1

68631492 ~ BDE#153 97 %Rec. 1114/11 1

207122154 BDE#154 94 %Rec 11/14/11 1

207122165 BDE#183 109 %Rec 11/14/11 1

1163195 BDE#209 89 %Rec 11/14/11 1
Surrogate Compounds: '

*201161 " 5,5-Difluoro-PBDE-47 87 %Rec 11/14/11 1

11/18/2011  8:32:39AM

11354229 Matrix Spike
Page 8 of 12



Sample : 11354229 Matrix Spike#2

BK03SD
Sediment
8/31/11 10:00

COC Description :

Parameter :
Analysis Method: 8270D - Semivolatiles by GC/MS

Matrix :
Collected :

Weight Basis :

PBDE

Analysis

Analyte Code Analyte Name Result Unit Date Dilution
Target Analyte Results:

41318756 BDE# 28 91 %Rec 111411 1

5436431 BDE# 47 91 %Rec 11/14/11 1

60348609 BDE# 99 95 %Rec 11/14/11 1

189084648 BDE#100 96 %Rec 11/14/11 1

68631492 BDE#153 100 %Rec 111411 1

207122154 BDE#154 95 %Rec 11/14/11 1

207122165 BDE#183 113 %Rec 11714111 1

1163195 BDE#209 93 %Rec 11/14/11 1
Surrogate Compounds: ,

*201161 5,5-Difluoro-PBDE-47 88 %Rec 11/14/11 1

11354229 Matrix Spike#2
11/18/2011  8:32:39AM Page 9 of 12




Sample : OBS11313A1 Blank : - T

COC Description : Blank
Matrix : Sediment : Weight Basis : Dry

Parameter : PBDE
Prep Method: 3570 - Method 3570 Micro-extraction, SW-846

Analysis Method: 8270D - Semivolatiles by GC/MS

Analysis

Analyte Code Analyte Name Result Unit Qual. Date - Dilution
Target Analyte Results:

41318756 BDE# 28 1.0 ug/kg U 1111411 1

5436431 BDE# 47 1.0 ug/kg U 1114111 1

60348609  BDE#99 ) 1.0 uglkg u 11114111 1

189084648 BDE#100 ' 1.0 ug/kg U 111411 1

68631492 BDE#153 10ugkg U 1114111 1

207122154 BDE#154 ' : 1.0 ugikg 1] 1114111 1

207122165 BDE#183 1.0 ug/kg U 111411 1

1163195 BDE#200 10 ugikg U 111411 1
Surrogate Compounds: :

*201161 5,5-Difluoro-PBDE-47 ' 89 %Rec 14 1

_ OBS11313A1 Blank
11/18/2011  8:32:39AM ' Page 10 of 12



Sample : OBS11313F1 Lab Control Std
COC Description : Lab Contro! Standard
Matrix : Sediment Weight Basis: Dry

Parameter : PBDE
Prep Method: 3570 - Method 3570 Micro-extraction, SW-846

Analysis Method: 8270D - Semivolatiles by GC/MS

Analysis
Analyte Code Analyte Name . Result Unit Qual. Date Dilution
Target Analyte Results:
41318756 BDE# 28 83 %Rec 11/14/11 1
5436431 BDE# 47 ' 85 %Rec 11/14/11 1
60348609 BDE# 99 94 %Rec 11114111 1
- so0aanan e | o Rt
jesantes e — e it :
207122154  BDE#154 95 %Rec 111411 1
207122165 BDE#183 109 %Rec - 1114111 1
1163195 BDE#209 90 %Rec 11714111 1
Surrogate Compounds: o .
201161 5,5"-Difluoro-PBDE-47 87 %Rec 11/14/11 1

0OBS11313F1 Lab Control Std
11/18/2011  8:32:39AM Page 11 of 12




Sample :
COC Description :
Matrix :

Parameter :
Prep Method:
Analysis Method:

OBS11313F2 Lab Control Std#2
Lab Control Standard Dup.

Sediment Weight Basis :

PBDE
3570 - Method 3570 Micro-extraction, SW-846

8270D - Semivolatiles by GC/MS

. Analysis
. Analyte Code Analyte Name Result Unit Date Dilution
Target Analyte Results:
41318756 BDE# 28 85 %Rec 11114111 1
5436431 BDE# 47 92 %Rec 11114111 1
60348609 BDE# 99 93 %Rec 1114111 1
189084648 BDE#100 91 %Rec 1114111 1
68631492 BDE#153 92 %Rec 1114111 1
207122154 BDE#154 0 93 %Rec 111411 1
207122165  BDE#183 104 %Rec 111411 1
1163195 BDE#209 87 %Rec 1114111 1
Surrogate Compounds:
201161 5,5'-Difluoro-PBDE-47 90 %Rec 1114111 1
OBS11313F2 Lab Control Std#2
11/18/2011  8:32:39AM

Page 12 of 12
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ecology and environment, inc.

International Specialists in the Environment

720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206) 624-9537, Fax: (206) 621-9832

MEMORANDUM
DATE: September 29, 2011
TO: Linda Costello, Project Manager, E & E, Seattle, Washington
FROM: Mark Woodke, START-3 Chemist, E & E, Seattle, Washington ?n“/
SUBJ: Grain Size Data Validation Memo,

Makah Reservation Warmhouse Beach Dump, Neah Bay, Washington
REF: TDD: 11-01-0013 PAN: 002233.0660.01SI

The data summary check of 13 sediment samples collected from the Makah Reservation
Warmhouse Beach Dump site located in Neah Bay, Washington, has been completed. Grain size
analysis (ASTM Method D-422) was performed by Analytical Resources, Inc., Tukwila,
Washington. All sample analyses were evaluated following EPA’s Stage 2 Data Validation
Manual Process (S2VM).

The samples were numbered:

BKO03SD EC025D WBO01SD WB02SD WBO03SD
WCO01SD WCO02SD BKO01SD BK02SD EBO1SD
EB02SD EB03SD EC01SD

Data Qualifications:

The samples were collected on August 30 and 31, 2011, and were analyzed by September
27,2011. Some sample contained woody or other organic matter with may have broken down
during the sieving process and affecting the analyses. These samples weren’t noted, so no action
was taken based on these discrepancies. Sample BK03SD required resplitting due to the low
percentage of fines. No other potential issues were noted in the laboratory case narrative.

The overall usefulness of the data is based on the criteria outlined in the Site-
Specific Sampling Plan and/or Sampling and Quality Assurance Plan, the OSWER Guidance
Document "Quality Assurance/Quality Control Guidance for Removal Activities,
Sampling QA/QC Plan, and Data Validation Procedures" (EPA/540/G-90/004) and the
analytical method. Based upon the information provided, the data are acceptable for use
with the above stated data qualifications.

recycled paper



Ecology and Environment, Inc.

! Percent Retained in Each Size Fraction

0, [
Description %Coérse Graivel . % Gravel % SC::;se % Medium Sand % Fine Sand é’os\a;%z %Cst?ﬁrse Mesd/:i:t:m ‘_%SFilTe %SF"Te l:/iﬁn:z,es?llt % Clay
PZ::‘;';;‘;E 32" | 2112 11/;2"-1" 13" | a2 | 11238 |arsa750 422%%' 2000-850{ B50-425 | 425250 | 250-150 | 15075 | 75:32 | 3222 | 22.13 | 130 97 | 732 | <32
0.0 0.0 0.0 00 | oo 0.0 23 309 | 588 47 0.2 0.0 0.0 25 0.0 0.0 08 0.0 0.0 0.0
BK03SD 0.0 0.0 0.0 0.0 0.0 0.0 32 326 | 651 4.0 0.1 0.0 0.0 43 0.0 0.0 06 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 0.0 42 206 | 585 36 0.1 0.0 0.0 34 0.0 0.0 0.6 0.0 0.0 0.0
EC02SD 0.0 0.0 4.0 0.0 0.0 0.0 43 168 | 394 | 192 8.3 16 12 08 15 1.2 12 12 19 15
WB01SD 0.0 0.0 0.0 0.0 13 0.0 0.8 15 107 | 566 | 266 05 0.0 11 0.0 0.0 0.9 0.0 0.0 0.0
WB02SD 0.0 0.0 0.0 0.0 0.0 0.0 05 17 116 | 575 | 253 07 0.0 0.2 0.0 0.0 17 0.8 0.0 0.0
WB03SD 0.0 0.0 00 0.0 0.0 13 26 5.2 120 | 413 | 338 17 0.0 0.3 04 0.0 15 0.0 0.0 0.0
WC01SD 0.0 0.0 00 0.0 0.0 00 | oo 0.1 175 | 1o 5.2 37 45 9.2 13.1 29 102 58 73 8.7
WC02SD 0.0 0.0 0.0 0.0 0.0 0.0 06 | 28 161 | 586 | 192 03 0.0 0.3 0.0 0.4 18 0.0 0.0 0.0
BKO1SD 0.0 0.0 0.0 0.0 0.0 0.0 125 | 178 | 75 9.2 58 40 43 47 39 5.1 28 34 39 5.1
BK02SD 0.0 0.0 0.0 0.0 0.0 08 2.1 111 | 307 | 310 5.0 25 18 07 15 08 23 15 23 | 23
EBO1SD 0.0 0.0 0.0 0.0 0.0 21 04 0.8 33 348 | 520 36 00 | oe 04 04 12 0.0 0.0 0.0
EB02SD 0.0 0.0 0.0 0.0 32 3.1 39 38 174 | 344 | 311 14 0.0 0.3 0.0 04 11 0.0 0.0 0.0
EBO3SD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 18 429 | 515 15 0.0 0.8 0.0 0.4 13 0.0 0.0 0.0
EC01SD 0.0 0.0 0.0 0.0 0.0 0.0 0.0 6.6 221 85 28 2.1 25 25 5.0 150 | 100 75 75 10.0

TK83




Ecology and Environment, Inc.

Percent Finer (Passing) Than the Indicated Size

Sieve Size (microns) | 3" 2tz o1 | e | o | e (4:';0) (:JO%) (:Eg) (:‘;g) (ggg) :‘11500‘; 'gg;’ 32 22 13 9 7 32 | 13
1000 | 1000 | 100.0 | 1000 | 1000 | 1000 | 1000 | 977 | 668 | 80 | 33 | 31 | 31 | 31 | 06 | o8 | 08 | oo | oo | oo | oo

BK03SD 1000 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 1000 | 968 | 642 | 61 | 51 | 40 | 49 | 43 | o6 | 08 | 08 | 0o | 00 | oo | oo
100.0 | 1000 | 1000 | 100.0 | 100.0 | 100.0 | 1000 | 958 | 682 | 7.7 | 41 | 40 | 40 | 40 | o6 | 06 | 06 | 00 | 00 | vo | oo

EC02SD 1000 | 1000 | 1000 | 1000 | 1000 | 100.0 | 1000 | 957 | 788 | 394 | 2041 | 118 | 103 | 81 | 85 | 69 | 58 | 46 | 35 | 15 | o8
WB01SD 1000 | 100.0 | 100.0 | 1000 | 1000 | 987 | 987 | 978 | 963 | 856 | 291 | 25 | 20 | 20 | 08 | 09 | 08 | 0o | oo | oo | oo
WB02SD 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 1000 | 995 | 978 | 862 | 287 | 34 | 27 | 27 | 25 | 25 | 25 | o8 | oo | oo | oo
WB03SD 1000 | 100.0 | 100.0 | 1000 | 1000 | 1000 | 987 | 961 | 910 | 790 | 377 | 38 | 22 | 22 | 18 | 15 | 15 | oo | oo | oo | oo
WC01SD 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 999 | 824 | 705 | 653 | 616 | 571 | 480 | 349 | 320 | 218 | 160 | 87 | 15
WC02SD 1000 | 100.0 | 100.0 | 1000 | 1000 | 1000 | 1000 | 994 | 966 | 805 | 218 | 26 | 23 | 23 | 20 | 20 | 18 | oo | oo | oo | oo
BK01SD 100.0 | 1000 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 87.5 | 697 | 522 | 431 | 372 | 332 | 290 | 243 | 203 | 152 | 124 | 90 | 51 | 23
BK02SD 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 994 | 972 | 862 | 554 | 244 | 154 | 129 | 113 | 106 | 91 | 84 | 61 | 46 | 23 | o8
EBO1SD 1000 | 100.0 | 1000 | 1000 | 1000 | 1000 | 979 | 975 | 967 | 934 | 585 | 65 | 20 | 28 | 20 | 16 | 12 | 00 | oo | oo | oo
EB02SD 1000 | 100.0 | 1000 | 1000 | 1000 | 968 | 938 | 899 | 860 | 686 | 342 | 31 | 18 | 17 | 15 | 15 | 114 | oo | oo | oo | oo
EB03SD 1000 | 1000 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 1000 | 984 | 555 | 40 | 25 | 25 | 17 | 17 | 13 | oo | oo | oo | oo
ECO1SD 1000 | 1000 | 100.0 | 100.0 | 100.0 | 100.0 | 1000 | 1000 | 934 | 713 | 648 | 620 | 599 | 573 | 549 | 490 | 340 | 248 | 175 | 100 | 00

Testing performed according to ASTM D421/D422

TK83




Client: Ecology and Environment, Inc. Coa
ARI Triplicate Sample ID: TK8a3 Batch No.: *TK83-01

Client Triplicate Sample ID:  BKO3SD : Page: 1oft

Relative Standard Daviation, By Size

Sample ID 75000 50000 3750(:) 25000 18000 12500 9500 4750 2000 850 425 250 150 75 32 22 13 9 7 32 13
BKO3SD 100.0 100.0 100.0 100.0 100.0 100.0 100.0 97.7 66.8 8.0 3.3 3.1 31 3.1 0.6 0.6 0.8 0.0 0.0 0.0 0.0
BKO3SD 100.0 100.0 100.0 100.0 100.0 100.0 100.0 96.8 64.2 9.1 5.1 49 4.9 49 08 0.6 0.6 0.0 0.0 0.0 0.0
BKO03SD 100.0 100.0 100.0 100.0 100.0 100.0 100.0 95.8 66.2 7.7 4.1 4.0 4.0 4.0 0.6 0.6 0.6 0.0 0.0 0.0 0.0

AVE 100.00 100.00 | 100.00 100.00 100.00 100.00 100.00 96.78 65.72 8.25 4.16 4.02 3.99 3.97 0.58 - 0.58 0.58 0.00 0.00 0.00 0.00
STDEV 0.00 .00 Q.00 0.00 0.00 0.00 0.00 0.97 1.40 0.71 0.87 0.89 0.90 0.90 0.02 0.02 0.02 0.00 0.00 0.00 0.00
%RSD 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 212 8.65 20.88 22.18 22.56 22.72 2.78 2.78 2.78 NA NA NA NA

This Triplicate applies to the Batch Containing the Following Samples

Sample 1D Date Sampled Date Set up Date Started Date Complets Data Qualifiers
8/31/2011 9/8/2011 9/13/2011 9/15/2011
BKO3SD 8/31/2011 9/8/2011 9/13/2011 /1512011
8/31/2011 9/8/2011 9/13/2011 9/15/2011
ECO02SD 8/30/2011 9/8/2011 9/13/2011 9/15/2011
WB01SD 8/30/2011 9/8/2011 9/13/2011 9/15/2011
WB02SD 8/30/2011 9/8/2011 9/13/2011 9/15/2011
WBO03SD 8/30/2011 8/8/2011 9/13/2011 9/15/2011
WCO01SD 8/3072011 9/8/2011 9/13/2011 9/15/2011
WC025D 8/30/2011 9/8/2011 9/13/2011 9/15/2011
BKO1SD 8/30/2011 9/8/2011 9/13/2011 911512011
BK02SD 8/30/2011 81812011 9/13/2011 9/15/2011
EBO1SD -8/30/2011 9/8/2011 9/13/2011 9/15/2011
EB02SD " 8/30/2011 9/8/2011 9/13/2011 9/15/2011
EBO3SD 8/30/2011 9/8/2011 9/13/2011 9/15/2011
EC01SD 8/30/2011 9/8/2011 9/13/2011 9/15/2011




Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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Grain Size Distribution by Hydrometer

Gravel Sand Silt Clay
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Grain Size Distribution by Hydrometer
Gravel Sand silt Clay
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Grain Size Distribution by Hydrometer
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Geotechnical Raw Data
Analyst Notes and Raw Data

ARI Job ID: TKS&3
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ARl Job No.: “T'KR=  ARISample ID.. -1  Setup Date:

Hydrometer Particle-Size Analysis - ASTM D421/422

Sample Description: _Sanel 7 ¢ vave|
Method of size reduction: Qua_rterindgpQ' Sample Splitter [ ] Whole Sample [ ]

(@@ﬁﬁo

6dd, were—]
ﬂwﬁ&

:
3

.21\

Initials: ﬁa’

Tare Number -\
Tare Weight (g) 16.48
Tare + Air-Dried Sample Weight (g)
(before #10 preparation) 2732.01

Hydro Test Sample Weight (g)
> (not including beaker weight)

Y 1et] i

33

Tare + Oven-Dried #10 Washed (g) ]

89O

(including plus #10 material)

Tare + Oven-Dried #200 Washed (g)

13450

Hygroscopic Moisture
Content .
Tare Number T-1
Tare Weight (g) ) SL -
Wet Soil + Tare (g) | R3F.233
Dry Soil+Tare(g) | % 7.iL

Hydro Beaker: PV Calgon Batch #: 250 Calgoﬁ Date: 44 ~20¢  Technician: (% é

PR S

'~ Hydrometer Analysis

Hydro #: _{ 92285

971372011 ]
Time A Time Cﬁi?]sdter C:Baliagnokn T?g] ° :
10:00:00 START
- C - 100100 - - |- -1 (oo |- S 2| 218
10:02:00 2 L |-S 215
. 10:05:00 5 o S 215
| 10:15:00 15 e | 5 215
© 10:30:00 30 le % 21.8
11:00:00 60
14:10:00 250
10:00:00 1440

Sievé Analysis

Sieve Date: CL/IQ/, l Sieve Set #:

Technician: m((,

Technician: ,ZC‘:.

Sieve Size | Cumulative Weight (g)
Empt2y"Tare a_@ , qu'
i 172"
1"
; 3/4" -
1/2"
- 3/8"
' #4 1S .50
#10 %3 X7
#20 [¥S. 949
#40 (94. O/
#60 (94 .35
#100 194 .y
01F. #200 194, 47
Rev.0 Pan ECICE
S

% mple consumed K [ ted Simals Unhiiwe




Sample

; Hydrometer Particle-Size Analysis - ASTM D421/422
ARIJob No.: _TKZE  ARISample ID.: L -Z— Setup Date: 9" &)

Description: 2zl § g rave\

Initials: ,ﬁcz

-+ Method of size reduction: Quartérh"ngp{ Sample Splitter [ ] Whole Sample [ ]

it e |

Tare Number T2
Tare Weight (g) 10 R”RY
Tare + Air-Dried Sample Weight (g)
(before #10 preparation) 2732.99 P
4~ Hydro Test Sample Weight (g) b{ %C\

(not including beaker weight) ‘ ' . %
Tare + Oven-Dried #10 Washed (g) | 9].S 4
Tare + Oven-Dried #200 Washed (g) | ; ;- 5“ [

(including plus #10 material) . ‘ ]L) .t

Hygroscopic Moisture
Content
Tare Number T2
Tare Weight (g) 1.5 -
Wet Soil + Tare (g) | R. 4S8
Dry Sail + Tare (g) | %z, A7)

Hydro Beaker: W Calgon Batch #: Z%5C_ Calgon Date: _3-9-20(!  Technician: QL
Hydrometer Analysis .
ST30T Hydro # A2 Technician: €2
. R Test Calgon | Temp
Time ATiMe | Gylinder | Blank | (°C
10:07:00 START
S I ol ol e I N S A S BT
10:09:00 2 e 'S 215
- 10:12:00 5 Ly 5 20§
10:22:00 15 L s AR
i 10:37:00 30 (o (e 20
© 11:07:00 60 :
: | 14:17:00 250
i} 100700 | 1440

Sieve Analysis

Sieve Date: J't/ i%/“ Sieve Set# 5 Technician: M.
Sieve Size | Cumulative Weight (g)
Empty Tare G L)
5
1%2"
T
——3/4"
1/2"
3/8”
#4 177 . &Y
#10 G0 . O
#20 x’qg, Gy
#40 195 . L6
#60 (95, 954
#100 | 96.97
’ s ) NN
[101F-A #200 [4¢ . _i'.%’
Rev. 0 Pan | 7o, ©




Tare Number T3
Tare Weight (g) 10.0T
Tare + Air-Dried Sample Weight (g) gy
(before #10 preparation) 2:-56»:72
Hydro Test Sample Weight (g) ¢ . ;
\ ‘%/\Dy&—.b (not including beaker weight) ” 2.03 (
( \ N Tare + Oven-Dried #10 Washed (g) | 1. %2
DN{ Tare + Oven-Dried #200 Washed (g) e
(including plus #10 material) : f’q ,

Hydrometer Particle-Size Analysis - ASTM D421/422

ARl Job No.: _TKZS  ARISample ID.: - T -3 Setup Date:
Sample Description: _2awnd ¢ quavel

q-&-d

Initials: 12@%

Method of size reduction: Quar’t’ermg}){ Sample Splitter { ] Whole Sample [ ]

Hygroscopic Moisture
Content

Tare Number T >
Tare Weight (g) LS -
Wet Soil + Tare (g) | 4> .78
Dry Soil + Tare (g) | 4 2 . £

1.5}

Hydro Beaker: _TDZ  Calgon Batch #: _250  Calgon Date: _§-3:20!1 _ Technician: (F%
Hydrometer Analysis |
S350 Hydro #: 143’2_%5 Technician: %
. . Test Calgon Tem
Time ATime | Gylinder | Blank °C
i 10:14:00 START
S - mhe o cmffe 01500 - |- - e | S 2IS -
10:16:00 2 % g 2\S
. 10:19:00 5 [ 5 | 215
i 10:29:00 15 (¢ s 215
i ] 10:44:00 30 % 3 21.§
ot 11:14:00 60
T 14:24:00 250
Y 1011400 | 1440
Sieve Analysis
; 1~ 7 '—) C A
Sieve Date: 4 /;‘?‘/” Sieve Set# ) Technician: ¥4
Sieve Size | Cumulative Weight (g)
Empty Tare 0L 05
o
1"
7
S — T
1/2"
3/8" i
#4 [T 56
#10 SE. S
#20 [S%S YL
#40 191.69
#60 Lal.73
#100 L9/ 6
#200 | | 97.77 QN\\,\/{ J\‘
1101F-A . :
Rev. 0 Pan V9l 7 %

9{\\ Spred | \,\n, |\




Hydrometer Particle-Size Analysis - ASTM D421/422

- “ARIJob No.: _TKRAR Al}; Sample ID.: __ A Setup Date: __ Q- &-1\ Initials: _ ¢
Sample Description: < 4y tines ,Scm " arpNel. 23
Method of size reduction: anrterinéXf Sample Splitter [ ] Whole Sampie [ ]

- Tare Number 1\
Tare Weight (g) /0.2{- : Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) . Content
(before #10 preparation) HUHeE (2 Tore Numbor X
Hydro Test Sample Weight (g) Tare Weight ] € -
(not including beaker weight) A, 29 . Wet Soil + ?I'are(ag()g) 4/3;‘%
Tare + Oven-Dried #10 Washed (g) | 105, 3C Dry Soil + Tare (g) Ll'('i-oa()
Tare + Oven-Dried #200 Washed (@) | ; L . =
(including plus #10 material) 1 ‘] i) ‘7 '

Hydro Beaker: BG‘ Calgon Batch #: 252  Calgon Date: _9-9-2o!l  Technician: _(¥\

Hydrometer Analysis

9/'13/2011 Hydro #: {23285 Technician:_»eﬁj
S Time aTme | e | e | cop
3 ‘ 10:21:00 START _
Sl o 102200 — e m e m | ey S o AS Lo
10:23:00 2 [Lr s 218 |
L _ 10:26:00 5 | S 2.5
E - 10:36:00 15 (25 g 2.9
J 10:51:00 30 12 {, 1.8
- — - 11:21:00 60 0.5 (e 2.5
- : 14:31:00. | - 250 5 & 2.5
Ty “1021:00 - | 1440 8 3 |22

Sieve Analysis

. Sieve Date: q /!%// | Sieve Set #:_}i!_ Technician: {1 .
- Sieve Size | Cumulative Weight (g)
Empty Tare (0, A%
g
13"
. T
e — : 3/4
. 1/2"
4 318"
- #4 245 .14
#10 q4q Yg
#20 (50 %3
#40 15,5 —o
#60 AN e
| #100 [T<. & \‘
- #200 190 3] Q"’
Rev0 Pn | 171.0] Wt |

T B AL
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Hydrometer Particle-Size Analysis - ASTM D421/422

- ‘ARl Job No.: _TK®2 _ ARISample ID..__ B Setup Date: Q. &\ Initials:
Sample Description: _ <gincd
Method of size reduction: Quadering){ Sample Splitter [ ] Whole Sample [ ]

Tare Number B
Tare Weight (g) 10.52 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) 6@3 A% Tare Number 2
Hydro Test Sample Weight (g) Tare Weight (.85C -
(not including beaker weight) [Og 24| Wel Soil + 'gl'arég()g) "Z‘EE’%
Tare + Oven-Dried #10 Washed (g) 2] .52 Dry Soil + Tare (g) ;3'\-1 i- “i
Tare + Oven-Dried #200 Washed (g) | , X >3 —
{including plus #10 material) [A7].539

Hydro Beaker: %lﬁ Calgon Batch #: 250 Caigon Date: _%s.200  Technician: (3L

Hydrometer Analysis

Hydro #: Q3285  Technician: ﬁﬁg

9/13/2011
. . Test Calgon | Temp
Time A Time . Blank -
_ 10:28:00 START § i S
— 4= —1029:00 - - |-~ A- —of- = |- S | AT ] S
.10:30:00 2 ( S ZASY
10:33:00 5 (- 5 2\
10:43:00 15 (o < 21.§
10:58:00 30 ol | 2.5
¥
11:28:00 60
14:38:00 250
10:28:00 1440
Sieve Analysis
Sieve Date: C!r/l L, //I Sieve Set #: ?\ Technician: o <
Sieve Size | Cumulative Weight (g)
Empty Tare TR
o>
1"
T
3/4"
1/2" oL 25
3/8" o d@
#4 7.z
#10 2.3
#20 '?\2 A
#40 e 12
#60 26,55 L
#100 i ;2’} .07 /
#200 [37 10 /W\W %/\\
Pan (277 1] |




Hydrometer Particle-Size Analysis - ASTM D421/422

-ARIJob No.: “Tk&2  AR| Sample ID
Sample Description: __ Qgunel

.__ €  Setup Date:

9.8\

Initials: ‘@'“i

Method of size reduction: Quartering}a(Sample Splitter [ ] Whole Sample [ ]

Tare Number C, .
Tare Weight (g) iO. Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) , Content
(before #10 preparation) 299, 84 Tare Number C
Hydro Test Sample Weight (g) e 6 s~ | Tare Weight (g) 452

(not including beaker weight)

Tare + Oven-Dried #10 Washed (g)

Wet Soil + Tare (g)

Tare + Oven-Dried #200 Washed (g}
(including plus #10 material)

i?r'.aif

Dry Soil + Tare (g)

s i ——
€ L=
. 3

[

TR -

Hydro Beaker: £( Caigon Batch #:_Z5¢  Calgon Date: i["?p&m Technician: A&

Hydrometer Analysis

Hydro #: \CI??'Z_‘BS

Technician: %

9/13/2011
| tme | atme [re ] G | TP

10:35:00 START
I _oss00 | 14 | ® |5 . |2S
- ' 10:37:00 2 8 g 215
10:40:00 5 o S |25
~ 10:50:00 15 g 5 |25
' 11:05:00 30 o G 215
T 11:35.00 60 9 ¢ |27

14:45:00 250

10:35:00 1440

Sieve Analysis

Sieve Date: (1/[‘-;/” Sieve Set #: Li

Technician{™ =

_ ~
C XY A

Sieve Size | Cumulative Weight (g)
Empty Tare [0, 577
o
115"
T
3/4"
1/2"
3/8" -
#4 [ ]
#10 [ o 94
#20 20.9
#40 Q0 -2
#60 20, (b4 : -
#100 EXD in X
_ #200 2] 59 7/ :
1101F-A Pan [ 2] ,5S (W\rv{/q/\\




L hroen s

- <ARI Job No.:

Hydrometer Particle-Size Analysis - ASTM D421/422

Sample Description: S,
Method of size reduction: QuarteringKSample Splitter [ ] Whole Sample [ ]

TED3  ARISample ID.: D Sefup Date<]- 8 1]

Initials: @}

Tare Number D
Tare Weight (g) /6. 20D
Tare + Air-Dried Sample Weight {(g)
(before #10 preparation) 3ol 47

Hygroscopic Moisture

Content

Hydro Test Sample Weight (g)

_(not including beaker weight) Yiasma /";;Li,ct')‘y

Tare Number

b

Tare Weight (g)

4 5]

Tare + Oven-Dried #10 Washed (g) 27,253

Wet Soil + Tare (g)

43./9

Tare + Oven-Dried #200 Washed (g) A
(including plus #10 material) ’ 6 &-‘ ) t,

Dry Soil + Tare (g)

JI NG

Hydro Beaker: _£4 _ Calgon Batch #: 5@  Calgon Date: 9/9/ 20/ Technician: 4f4

Hydrometer Analysis

Hydro #: 193285

TERTZIEE Technician: %r_«v
. ‘ . Test Calgon Temp
Lo Time ATIme | Gviinder | Blank °C
[ 10:42:00 START :
- f ciei—ee = 104300 - |1 | Fg |-T 208 e e
10:44:00 2 1S 5 PATEN
10:47:00 5 3 s 21.5
o 10:57:00. 15 ! 5 245
4  11:12:00 30 S b 215
LR C 11:42:00 60 Tt 21S
14:52:00 250
E 10:42:00 1440
) Sieve Analysis
:"" Sieve Date:ﬁ/l%’/ I L Sieve Set #: '2 Technician: ﬂ')zl
E | | Sieve Size | Cumulative Weight (g)
Empty Tare '0-20
o
172"
. 1"
- 3/4" - T
1/2"
3/8" (5. 94
#4 21.5d
#10 36.57)
#20 S22 .S
#40 107.23
#60 PO L
#100 :g‘—f 3] /b\(\)\/ ,L f
o ——E |

AN




Hydrometer Particle-Size Analysis - ASTM D421/422

ARl Job No.. TKE2R  ARI Sam eple ID._&  SetupDate: __ Q.2:(\ Initials: ¢ o,
A Y

Sample Description: _pr g ¢ d€byiS, Clauery Sil+. Pl needles
‘Method of size reduction: Quartering {)(Sample Spiittkr [ ] Whole Sample []

Tare Number =2 .
Tare Weight (g) (0.7 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) . Content
(before #10 preparation) 5-[- 32 Tare Number S
Hydro Test Sample Weight (g) ) Tare Weight .
(not including beaker weight) 3% :}S % Wet Soil « iarég()g) I,%_%l
Tare + Oven-Dried #10 Washed (g) {O. {6 ' Drv Soi ==
. AVl ry Soil + Tare (@) | 5. ]S
Tare + Oven-Dried #200 Washed (g) | 3 u G (3
(including plus #10 material) A4 ]

Hydro Beaker: _.¥ . Calgon Batch#: 250 Calgon Date: _S12-2) Technician: (¥\
Hydrometer Analysis

Hydro #: {42 2.2% Technician: ,\2/4:\

9/13/2011 (
: Time ATime Cﬁiisdter' CBaliiagnokn T?ICT)1 P
3 10:49:00 START _
L el 05000 - - - - e oS- - 2AS - - - - SRS
L 10:51:00 2 A5 g 25 [
10:54:00 - 9 7 5 2.5
L 11:04:00 15 (¥ ) 215 |
B 11:19:00 30 /3.8 e 215
- _ 11:49:00 60 s (0 2.5
S 14:59:00 250 < & RI.§
Ty 10:49:00 1440 BN 3 22

Sieve Analysis
Sieve Date: 6‘ //J 5/ [ Sieve Set #: L& Technician: W <

Sieve Size | Cumulative Weight (g) -
Empty Tare (O~ AA
5
14"
T
3/4 -
1/2" :
3/8” .
#4 | -
#10 (0 -6 :
#20 b .37 —
#40 AQC 27 -
#60 A 7] T
' #100 A3.43
: #200 PR \l\/ .:Z/Q/‘ [
110IE-A | — P | 4S5 W G

VB RS BERLE

L Cana =l o rminCiinag m\ N ,..‘AnOU



ARI Job No.: _TKPZS ARISample ID.: [ Setup Date:

Hydrometer Particle-Size Analysis - ASTM D421/422

Sample Description: _ Syl

Q-2

Initials:

EE

Method of size reduction: Quartering {){Sample Splitter [ ] Whole Sample [ ]

Tare Number r
Tare Weight (g) 9492
Tare + Air-Dried Sample Weight (g)
(before #10 preparation) 282.97
Hydro Test Sample Weight (g) _

(not including beaker weight) // 8. 84
Tare + Oven-Dried #10 Washed (g) | 0.0
Tare + Oven-Dried #200 Washed (g) ‘ /

(including plus #10 material) / ?)S : /9\

Hydro Beaker:

cb

Hydrometer Analysis

Hygroscopic Moisture
Content
Tare Number F
Tare Weight (g) /. 5/
Wet Soil + Tare (g) | 55, 5O
Dry Soil + Tare (g) | 3¢, . 7

Calgon Batch #: Z5@ Calgon Date: _5 /% /204 Technician: AH#3

ST350TT Hydro # 192208 Technician: ,é%zz
. . Test Calgon | Temp
Time ATime | crlinder | Blank °C
~ 10:56:00 START
—- === = |=-1057000 - ---1 —---B - & | DT - - —e e -
10:58:00 2 a9 5 218
11:01:00 5 3y S 215
11:11:00 15 — s 24.$
11:26:00 30 [, o 21.S
11:56:00 60
S 15:06:00 250
Ty 10:56:00 1440
: i Sieve Analysis
Sieve Date: OV’")/ l l Sieve Set #: 3 Technician: W\@
Sieve Size | Cumulative Weight (g)
Empty Tare 1: 94
5
X 1-y2u
¥ 1"
“3/4
1/2"
3/8”
#4 i .4<g
#10 [9.1¢c
#20 '33 Y
#40 il O i ?g
#60 [34 .47
w00 | j2q.%3 {
1101F-A #200 [ 25 - %f,c- /MW :lq#
' Pan {24 . 8¢

Rev. 0

c b
1




Hydrometer Particle-Size Analysis - ASTM D421/422

ARIJob No.: T K B3 ARISampleD.: & SetupDate:  4- |\ Initials: Q¢
Sample Description: __¢ {4ui€Li St H ordamic Aebons  gipdel C
Method of size reduction: Quattering \} Sdmple Splitter [ ] J¥hole Sample [ ]
Tare Number a
Tare Weight (g) 10-20 Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) 23%.25 Tare Number &
Hydro Test Sample Weight : ' 3
(zot including beaker wgigh(t%) ggéo WL?rSeo\i/IVflnggtrég()g) ,,és:;o?_
Tare + Oven-Dried #10 Washed (g) B0.9L Dry Soil + Tare (g) .:; e}
Tare + Oven-Dried #200 Washed (g) ) .
(including plus #10 material) l l?) ]%

cEeea gy,

Hydrometer Analysis

Hydro#: 143292S

Technician: —é%- :

Hydro Beaker: Aé Calgon Batch #: _2<©  Calgon Date: _9.r2-20(1 Technician: ggg'

X Gomble L(’\\"\SU\’\:\GC\

BB

9/13/2011 Z
. ) Test Calgon Temp,
Time ATime | Golinder | Blank | (°C) '
e START I
Fo- 11:04:00- - |- - -1- G- | G- AT - -
L 11:05:00 2 e S S |25
[ 11:08:00 5 22 S 2.5
11:18:00 15 RS | § 254
11:33:00 30 \? % AS |
12:03:00 60 Kt % PARS
o 15:13:00 250 /0.5 & 215
Y 11:03:00 - 1440 9 3 22
: i ) Sieve Analysis
j Sieve Date: 0‘ / ‘6/“ Sieve Set #: H Technician: t!fn(f—
. )
& Sieve Size | Cumulative Weight (g)
. Empty Tare (0.3
2
i 1%
i 5
: S -
' 1/2"
i 3/8"
: #4 3. 5
| #10 Tb S
#20 9207
#40 10070
#60 [0S.737)
#100 ] Oﬁ, q90
) #200 L1210
e 115



ARl Job No.:

Sample Description: Les

Hydrometer Particle-Size Analysis - ASTM D421/422

2 ARISample ID.: __H Setup Date:
i

-8

Initials: _,Qg!

Method of size reduction: Quarteﬁngj}{Sample Splitter [ ] Whole Sample [ ]

Tare Number H
Tare Weight (g) 10.00
Tare + Air-Dried Sample Weight (g)
(before #10 preparation) 6383
Hydro Test Sample Weight (g) :
(not including beaker weight) //5. 8k
Tare + Oven-Dried #10 Washed (g) 449 28
Tare + Oven-Dried #200 Washed (g) Ty
(including plus #10 material) 1Y Bl _} (“

Hydro Beaker: F

Hydrometer Analysis

Hygroscopic Moisture

Content

Tare Number

H

Tare Weight (g)

15/

Wet Soil + Tare (g)

4 2y

Dry Soil + Tare (g)

4

“o.qy

Calgon Batch #: X5  Calgon Date: /% /20 Technician: A4X

e Hydro #: 192285 Technician: _£4 .~
: . . Test Calgon | Temp
: Time ATIme | Cylinder | Blank °C
- 11:10:00 START
T T T - 1 -1t1100— | —1-—|"20 | S5 | AUS oo T
. 11:12:00 2 \9 5 2\S
11:15:00 5 =+ g 215
11:25:00 15 1% S 215
) 3 11:40:00 30 14 (o 215
12:10:00 60 1 e 215
15:20:00 250 9 G Y
3 11:10:00 1440 &, = 22
Sieve Analysis
Sieve Date: 31//'%/' [ Sieve set# 3 Technician: ine.
Sieve Size | Cumulative Weight (g)
Empty Tare L. 0]
2"
172"
=
3/4"
1/2"
3/8" Ve
#4 ‘b 8%
#10 Ll Go
20| %503
#40 5 3Y
#60 | $77.776 —
#100 [“1 , 0/ V\/@q;
L101F-A #200 KENN '
Rev. 0 Pan IL’(b{JOQ\




Sample Description:

Syin lev

Ciynied:

—

J Setup Date:

Hydrometer Particle-Size Analysis - ASTM D421/422
ARI Job No.: _TKB3  ARI Sample ID.:

aq-a-0

-2

Initials:
-~

" Method of size reduction: Quarter_iWSample Splitter [ ] Whole Sample [ ]

Tare Number g
Tare Weight (g) 1058
Tare + Air-Dried Sampie Weight (g)
(before #10 preparation) 428 92
Hydro Test Sample Weight (g) L
{not including beaker weight) LD D, U’k
Tare + Oven-Dried #10 Washed (g) 24 40
Tare + Oven-Dried #200 Washed (g) ]L{ l l
(including plus #10 material) : ) D

Hydro Beaker: L H

Hydrometer Analysis

" Hydro #: 93285

Hygroscopic Moisture

Content

Tare Number

I

Tare Weight (g)

/52

Wet Soil + Tare (g)

45 4/

Dry Soil + Tare (g)

49,29 |

Technician: _&f—~
e

Calgon Batch #: 25¢ Calgon Date: zzclz,zou Technician: ##4

9/13/2011
. : Test Calgon Temp
Time A Time Cylinder Blank °C
11:17:00 START
- — T U 11:18:000 1 A5 ] & 1S T
11:19:00 2 3< S 215
11:22:00 S 1 5 AR
- 11:32:00 15 €S g 2SS
A 11:47:00 30 % - |25
12:17:00 60
15:27:00 - 250
ki | 11:17:00 1440
. Sieve Analy.sis
Sieve Date: 3_/( 5/ [ { _S_i_eve Set #: \‘l Technician: 5)32
Sieve Size | Cumulative Weight (g)
Empty Tare 19 . 5%
o
1%
T
3/4”
172"
38" A
#4 N [9.3]
#10 M Q[ \o
#20 % M .28
#40 L 33. 33 -
#60 L 1S - =
#00 U, [ 35 .0 \ r%%“
[101F-A #2004 | H0 . 2] '
Rev. 0 . Pan W\Q- | L{Q . %26
«/‘hhl\/o Q(h*l:l’.%.’* \ll/{




Hydrometer Particle-Size Analysis - ASTM D421/422

ARl JobNo.: __¥O3 AR Sample ID.: K Setup Date: 9:8-U Initials: ‘(ng
Sample Description: _ S\ | epaned . sSho U adives
Method of size reduction: Quartérin%ahple Splitter [ ¥ Whole Sample [ ]
Tare Number e
Tare Weight (g) q9.49% Hygroscopic Moisture
Tare + Air-Dried Sample Weight (g) Content
(before #10 preparation) 432.5] Tare Number 0%
Hydro Test Sample Weight ;
(Zot including bgaker wgigh(g) NE. T2 W'I;?rgo\ill\/fl_gr:trég() ) '/ZSR
Tare + Oven-Dried #10 Washed (g) | 30.25 . D . g x/{g‘ﬁ 24
j _ ry Soil + Tare (9) | LY 4] |
Tare + Ove_n-Dned #200 Was.hed (g) ]%6 I »)
(including plus #10 material) . e

Hydro Beaker: _D&  Calgon Batch #: 25@  Calgon Date: 3{3[@2/! Technician: s

Hydrometer Analysis

9135011 Hydro # |92328< Technician:,_é%:‘
- Time A Time . Cﬁi?\sr‘jter CB?;gnokn T?C
N 11:24:00 START , S
- - 2s00- - - o g
11:26:00 2 I S 21.5
‘_ 11:29:00 5 = S 20.5
o T 1139:00 15 ¢S | § |ag
K j e 11:54:00 30 b ) 215
_ e | 12:24:00 60
R I 15:34:00 250
3 | C11:24:00 1440

Sieve Analysis

; Sieve Date: q/[ 6/! ‘ Sieve Set #: g Techniciani N ﬁ
Sieve Size | Cumulative Weight (g)
Empty Tare 1. 949
o
1"
T
3/4"
172" RENE
318" 3. 3%
# 5273
#10 -%.95
2| G597
#40 140 .36
#60 (<2 .04 | :
#100 194.93 v/ W/
1101F-A #200 | 64 'C?S ' o
Rev. 0 Pan T4 Y97




ARI Job No.: _ TkS3  ARI Sample ID.:

Sample Description:

Hydrometer Particle-Size Analysis - ASTM D421/422

Qaind .

L

Setup Date: IQ'%'\\

Method of size reduction: QuarteringKSample Splitter [ ] Whole Sample [ ]

Tare Number (-
Tare Weight (g) [0.45
Tare + Air-Dried Sample Weight (g)
(before #10 preparation) R4 4F

Hydro Test Sample Weight (g) _

(not including beaker weight) ’/'/';_‘7‘?1" H(
Tare + Oven-Dried #10 Washed (g) | [/ O.4<&
Tare + Oven-Dried #200 Washed (g) | . ~; .

(including plus #10 material) | ;)-Lo : Q—Q\

Initials: g%

Hygroscopic Moisture

Content

Tare Number

L

AasX

Tare Weight (g)

/55 -

Wet Soil + Tare (g)

99. 8

Dry Soil + Tare (g)

EEBal

Hydro Beaker: _C Y Calgon Batch #: /25¢&  Calgon Date: 3;[%201( Technician: A&

Hydrometer Analysis

Hydro #: 14232 %S

Technician: /ézﬁ [

571372011
Time A Time Test Calgon | Tertp
Cylinder | Blank .
- 11:31:00 _
CoTTH T Ms200 ) Tt TS S TS
11:33:00 2 + 5 218
11:36:00 5 3 5 AR
11:46:00 15 (0.5 g 2.5
12:01:00 30 & L 21.%
12:31:00 60
15:41:00 250
| 11:31:00 1440

Sieve Date: C{/l5/ H

Sieve Analysis

Sieve Set #: "{ Technician: YD ¢

Sieve Size | Cumulative Weight (g)
Empty Tare I
>
1%
=
34
172"
3/8"
#4
#10 1S ysg
#20 R3S
#40 ;23 A6 |
#60 PEREF) |
#100 (Ao . [ K W@/(ﬁ"\\
1101F-A #200 [Dio .2
Rev. 0 ];foa;)

i Pan
. /Y(‘fjhf’\f@. -31%.1%/

=

f“"t..

]
&1
L



ARI Job No.: K= ARI Sample ID.: __ Setup Date:

LS kst cbel=y (S

Hydrometer Particie-Size Analysis - ASTM D421/422

Sample Descrlptlon e

Method of size reduction: Guartering

Q-3

Initials: -QC'F

Tare Number |\
Tare Weight (g) /0.00
Tare + Air-Dried Sample Weight -
(before #10 pregaration? © 33.52
Hydro Test Sample Weight (g) '
(not including beaker weight) 2.0
Tare + Oven-Dried #10 Washed (g) IC.co
Tare + Oven-Dried #200 Washed (g) % U
(including pius #10 material) B <g l

. ::“‘

1101F-A
Rev. 0

'Hydrometer Analysis

ﬂ{gample Splitter [ ] Whole Sample [ ]

Hygroscopic Moisture
Content
Tare Number M
Tare Weight (g) 1B
Wet Soil + Tare (g) | .54
Dry Soil + Tare (g) | 2.3

Sieve Date: q //6/”

SleveSet# 3 Techmcnan

9/13/2011 Hydro# |OQ22%S  Technician: <
T e | [

11:38:00 START

“11:39:000 - -1 " MAS |- & 2 .C s
11:40:00 1o 5 25 .
11:43.00- s S 2(S
11:53:00 15 2~ ) 205 ]
12:08:00 30 I v 215 .
12:38:00 60 g.5 (. 2185
15:48:00 250 | & 6 .S
11:38:00 1440 > =+ 27

Sieve Analysis

me

Hydro Beaker: Afs Calgon Batch #: 250 Calgon Date: _9.{2- 2ot Technician: X/

Sieve Size | Cumulative Weight (g)
Empty Tare e
o
172"
o
3/4"
1/2"
3/8”
#4
#10 Y
#20 |15. 8K -0
#40 EA —
#60 [ 714
#100 | .17 1. \\
#200 ( X .59 (M/\WQ‘/’ZQH
Pan 1Y .99

~ Catanle CANCH T w ot

1

AN

1
it

()
6
f _ ]
(&
o
i



| |
} Trip1 i

’ |Sample Number: BK03SD ) 100.00] 100.00 100.00{ 100.00 { 100.00 [ 100.00 | 100.00 100.00 97.74 66.83 7.88 3.34 3.14 3.10 3.07 0.58 0.58 0.58 0.00 0.00 0.00 0.00
125000 75000 50000| 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 37.0 234 135 9.6 6.8 33 14
Test Temperature 2155 [ES 2" 158 1" 34" 1z 318" 4 10 20 -40 80 100 200
Specific Gravity 285 | .
| Sieve Analysis Portion Hydrometer Analysis Portion
' Sieve W;I:"h(‘o! w;:l:‘[ of Percent | Percent Time Hydro Comp Percent ' D K a
Size Tare Sail Retalned | Passing Reading | Commect Finer
—
| " 10.48 0.00 0.00 100.00
| 3 10.49 0.00 0.00 100.00
) - 10. 0.00 0.00 | 100.00 .
Wet Wt & Tare 37.23 ' 1.57 049 .00 0.00 100.00 1 [] 0.58 15.3152.30902| 0.013367]1.001385
Dry Wt & Tare ’ - 3118 | 1 .49 .00 0.00 100.00 2 .8 .58 15.3]36.98808 0.013387 1.001385
Wt Molsture 0.07| f a4 .49 .00 0.00 100.00 5 ] .58 15.3] 23.3933 | 0.013367] 1.001385
‘W1 Tare ’ 1.56' . 172 .49 .00 0.00 100.00 15 B .| .58 15.3]13.508130.013387 1.001385
Dry Soil 1 35.6 8 .48 0.00 0.00 100.00 30 5 .0 0.00 15.3|9.550278 0.013387( 1.001385
Content | 0.001988282 k 4 185 5.01 2.28 97.74 80 8 .0 0.00 15.3]6.753065/0.013387| 1.001385
Alr Dry Total Sample 221.53 ' 10 B83.87 | 7338 33.17 66.83 250 8 8.0 0.00 15.3]3.308313}0.013387] 1.001385
Oven Dry Total Samg 224.2392855] ' 20 185.84 | 102.07 | 58.84 92.01 7.99 1440 [] 8.0 0.00 15.3| 1.378484 | 0.013367] 1.001385
[Alr Dry Hydro Sample 110.16} ; 40 194.01 | 110.14 | 63.4p | 98.66 334 ]
Oven Dry Wt Hydro 115.9320437 . 60 104.3! 110.48 | 63.80 06.88 3.14
‘ |Amount Plus #10 73.38, ' 100 184.4 110.58 63.74 | ©8.80 3.10
W (14.2) = 173.4871148 200 184.4 11080 | 63.78 96.93 3.07
| .
I

Page 1 |




i
|
! ’ Trip2
|
i
\

X !
|Sample Number: BK03sD 100.00{ 100 100.00 | 100.00 100.00 100.00 { 100.00 98.79 684.15 9.05 507 | 492 4.90 4.88 0.58 0.5 0.58 000 0.00 0.00 0.00
125000 7500 37500 25000 18000 12500 9500 4750 2000 850 425 | 250 150 - 15 37.0 234 13.5 CX] 68 33 1.4
Test Temparature 2155 IR 15" 1" " 12" ae” 4 10 20 40 80 100 200
Spedific Gravity 285 ; T
[ Sleva Analysis Porfion
! 1
" Weight of| Total .
Sieve Percent | Perceni Hydro Comp | Percent - n
I Size i‘:: Wag::;ll of Retained | Passing Time Reading { Correct |; Finer L o K e
{ . .
f 5" 10.41 0.00 0.00 100.00 f
v 3 104¢ ~_ 0.00 0.00 100.00
' FS 10.41 0.00 0.00 100.00
Wet Wt & Tare 38.45 i 1.5° 10.41 0.00 0.00 100.00 1 [} 5 i 0.58 15.3}52.30802 | 0.013387 [ 1.001385
38.37, | 1 1041 0.00 0.00 100.00 2 8 5 . 0.58 15.3/38.98808 | 0.013387 ] 1.001385
0.08 | 34 10.41 0.00 0.00 100.00 5 ] 5 0.58 15.3[ 23.3033 | 0.013387 | 1.001385
Wt Tare 1.56| i 172 10.41 0.00 0.00 100.00 15 [:] 5 0.58 15.3(13.50813|0.0133687 | 1.001385
Dry Soll 34.81 | amB 1041 0.00 0.00 100.00 30 [} a 0.00 15.3|9.5502760.013287 1.001385
Moisture Content | 0.00229819; . 4 L1754 7.13 3.21 06.79 80 ] a 0.00 15.3/8.753085| 0.013387[ 1.001385
Alr Dry Tota! Sample 2228 10 - 80.08 79.68 35.85 84.15 250 ] 8 0.00 15.3/3.308313|0.013367) 1.001385
Oven Diy Total Sema 2222722956 f 20 188.54  98.45 55.10 90.85 8.05 1440 ] 6 , _0.00 15.3} 1.3784840.013387 1.001385
[Air Dry Hydro Sample 114.89| 40 18588  106.57 | 50.08 94.93 507 R
Oven Dry Wt Hydro 114,6285084| a0 18582 _ 10583 | 59.23 95.08 492
Amount Plus #10 79.88 [ 100 18597 10588 | 59.26 85.10 4.90 i
W (14.2) = 178.8794295| 200 188 . 105.91 59.27 95.12 4.88 v|
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Sample Number: BK0O3SD 100.00 100.00| 100.00{ 100.00 | 100.00 100.00 | 100.00 100.00 95.80 i!ﬁ . 170 4.07 3.89 3.87 3.96 0.59 0.59 0.5 | 0.00 | 0.00 0.00| 0.00
[ 125000{. 75000 50000| 37500 | 25000 19000 12500 9500 4750 2000 850 425 , 250 150 75 3740 234 135 96 6.8 33 14
Test Tamperature 2155 + |3 2" 1.5 1" 34" 172" ¥g” 4 10 20 40 60 100 200 -
Specific Gravity 285 ' L R
Sieve Analysis Portlon Hydromeler Analysis Portion
r
Si'evs wsm:irio' w:;l:: of Penfan! Perc.anl Time Hydru Cqmp Pa.rcenl - D K a

i Size Tare Soil Retained | Passing Reeding | Corract Finer

! t

. 5" 10.05 0.00 0.00 100.00

' 3 10.05 0.00 0.00 100.00 ;

. 2 1005 _ 000 0.00 [ 100.00 ;
(Wet Wi & Tare 43.15{ 112° 10.05 0.00 0.00 100.00 1 8 5 0.59 15.3| 52.30902 | 0.013367 | 1.001385
Dry Wi & Tare 43.87| 1 10.05 0.00 0.00 100.00 2 8 5 0.59 15.3| 36.98806 | 0.013367 | 1.001385
Wt Moisture 0.05' : 314 10.05. 0.00 0.00 100.00 5 . 8 5 . 0.59 15.3§ 23.3933 | 0.013367 | 1.001385
WA Tare 1.57| | 12 1005 0.00 0.00 100.00 15 8 5 0.59 15.3]13.50613 | 0.013367 | 1.001385
Dry Sail 42.1 | 3/8 10.08 0.00 0.00 100.00 30 <] a ‘ 0.00 15.3|9.550278 | 0.013367 | 1.001385
Moisturs Content | 0.001800238 | 4 18.56 9.51 4.20 95.80 60 [:] 8 0.00 15.3| 6.753065 | 0.013367 | 1.001385
Air Dry Total Sample 228,87 10 88.65 76.60 33.84 66.16 250 [} 6 | 0.00 15.3/3.308313 0.013367 | 1.001385
Oven Dry Total Sema 226.3853722| 20 18548 _ 98.81 58.47 82.30 7.70 1440 8 8 | 0.00 15.3| 1.378464 [ 0.013367| 1.001385
Air Dry Hydro Sample 112.03 . 40 191.59 10494 | B82.09 95.93 4.07 i
Oven Dry Wt Hydro 111.8175202 60 191.73 10508 | 62.18 96.01 3.99 ;
Amount Pius #10 78.60) : 100 19176 ~105.11 | 6218 96.03 3.97 '

W(14.2) = 169.0008213 | 200 181.77 10512 62.20 96.04 3.96
w |
I
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Sample Number: EC02SD 100.00 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 100.00 | 85.74 78.81 38.37 20.14 11.87 10.30 9.08 8.46 8.82 5.77 4.61 3.46 1.54 077
125000 75000 50000 37500 25000 18000 12500 8500 4750 2000 850 425 250 150 75 35.0 224 13.0 9.2 6.6 3.3 1.4
Test Temperature 2155 3 i 1.5" * 34" 172" 38" 4 10 20 40 80 100 200
Specific Gravity 285 1
Sieve Analysis Portion Hydrometer Analysis Portion
Weight of| Total
Sleve Percent | Percent Hydro Comp | Percent e
Size Slolli | Weightiof Retained | Passing T, Reading | Correct Finer = 2 i a
Tare Soll
L 10.28 0.00 0.00 100.00
3 10.28 0.00 0.00 100.00
L 10.28 0.00 0.00 | 100.00
lﬂ 1.5" 10.28 0.00 0.00 100.00 1 17 5 8.23 13.5/49.13361 | 0.013367 | 1.001385
40.2| 1 10.28 0.00 0.00 100.00 2 16 5 8.48 13.7| 34.9528 | 0.013387 1.001385
1.75) 3/4 10.28 0.00 0.00 100.00 5 14 5 8.82 14.0| 22.36846 | 0.013367 | 1.001385
1.52| 12 10.28 0.00 0.00 100.00 15 125 5 577 14.2(13.02789 | 0.013387 [ 1.001385
38.68| 3B 10.28 0.00 0.00 100.00 30 12 8 481 14.3]9.238582| 0.013387 | 1.001385
Moisture Content | 0.04524302] 4 28.19 17.81 4.268 85.74 80 10.5 8 3.46 14.6|6.588445 | 0.013387 | 1.001385
JAir Dry Total Sample 435 .86 10 08.48 88.18 2118 78.81 250 8 8 1.54 15.0{3.272715| 0.013387 | 1.001385
Oven DE Total Slma 420.8540838 20 150.83 51.37 39.44 60.83 38.37 1440 8 b 0.77 15.0| 1.363831 0.013367 | 1.001385
Air Dry Hydro Sample 107.ZB| 40 175.88 76.42 58.67 79.86 2014
Oven Dry Wit Hydro 102.8459857 80 188.64 87.18 66.94 88.13 11.87
[Amount Plus #10 89.18) - 100 188.69 89.23 68.51 89.70 10.30
W (14.2) = 130.24527686 200 180.31 90.85 89.75 90.94 9.08
I | |
I [ |
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Sample Number: WB01SD 100.00 100.00 100.00| 100.00 100.00 100.00 98.73 98.73 87.78 98.31 85.84 28.07 2.47 2.01 1.08 0.88 0.88 0.88 0.00 0.00 0.00 000
125000 75000 50000 37500 25000 18000 12500 8500 4750 2000 850 425 250 150 75 37.0 234 13.5 9.8 8.8 33 1.4
Test Tomparature 215 5° T3 2" 1.5% 1 /4" 172" 3/8° 4 10 20 40 680 100 200
Specific Gravity 285 | I
] ieve Analysis Portion Hydrometer Analysts Postion
Sleve W;Iglm‘ol w:"::‘l of Percent | Percent Time Hydro Comp | Percen o D K a
1 Slze Tare Soll Retained | Passing Resding | Cormect Finer
i
i 5 1052 _ 000 6.00 | 100.00 ]
' ki 10.52 0.00 0.00 100.00
F3 10.52 0.00 0.00 100.00
34.27 ' 1.5° 10.52 0.00 0.00 100.00 1 ] 5 0.68 15.3]52.30002 ) 0.013387 | 1.001385
34.19) : 1 10.52 0.00 0.00 100.00 2 8 5 . 0.89 15.3/36.68808) 0.013387 | 1.001385
0.08| ! 314 10.52 0.00 0.00 100.00 5 8 5 1 0.89 15.3| 23.3933 | 0.013267 | 1.001385
1.56 P 172 14.25 3.73 1.27 98.73 15 8 5 | 0.88 15.3)13.508130.013367 | 1.001385
32.83, 3/8 14.25 73 1.27 88.73 30 -] 8 +_0.00 15.319.550276 | 0.013387 1.001385
IMoisture Conlent [ 0.002451732, 4 17.03 8.51 2.22 97.78 80 [} 8 0.00 15.3{8.753085] 0.013367| 1.001385
Alr Dry Total Sample 283.41 . 10 21.32 10.80 3.89 96.31 250 8 8 0.00 15.3]3.308313|0.013387 [ 1.001385
[Oven Dry Totat Sama 282.7188108 . 20 33.28 11.87 10.87 14.38 85.84 1440 -] a 0.00 15.3]1.3784684 | 0.013367 | 1.001385
Alr Dry Hydro Sample 108.27[ 40 $6.72 75.40 87.24 .| 7092 28.07 .
Oven Dry Wt Hydro 108.0052002| ' a0 128.55 105.23 93.84 87.53 2.47
{Amount Plus #10 10.80 | 100 127.07 105.75 94.30 97.99 2.01
W (14.2) = 112.1427608| | 200 127.1 105.78 54.33 88.02 1.88 |
| ! . |
| I f [
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Sample Number: wB02SD o | 100.00 100.00 100.00( 100.00 100.00 100.00 100.00 100.00 09.48 97.79 B88.20 2B.74 [ 3.4% 2.88 2.68 2.49 2.48 2.48 0.83 - _0.00 0.00 0.00
125000 75000 50000] 37500 25000 18000 12500 9500 4750 2000 850 425 © 250 150 75 3e.8 231 13.4 9.5 88 33 1.4

Test Temperslure - 2185 [RER Fa 1.5" 1" e 1/2° /8" 4 10 20 40 ' B0 100 200
Specific Gravity 265 f L T

| Sieve Analysts Portion Hydrometer Analysls Portion

. Weight of| Total .

Sieve Percenl | Percent | Hydro Comp | Percent -

’ Size Soif + | Waight of Retained | Passing Time Reading | Correc! |- Finer L o K a

} Tare Soll

. 5 10.57 0.00 0.00 100.00 -

i ks 10.57 0.00 0.00 100.00 !

[ 2" 10.57 0.00 0.00 100.00 \ R
(Wet Wt & Tare 84.18 | 1.5" . 10.57 0.00 0.00 100.00 1 a 5 T 249 15.0{51.74817 | 0.013387 | 1.001385
Dry Wt & Tare 84.03) H 1 10.57 = 0.00 0.00 100.00 2 -] 5 1\ 2.48 15.0{36.50008 | 0.013387 { 1.001385
[Wt Moisture 0.13] | 3/4 10.57 0.00 0.00 100.00 5 8 5 2.49 15.0{23.141500.013387 [ 1.001385
Wt Tare 1.53 | 172 10.57 0.00 0.00 100.00 15 8 5 i 249 15.0{ 13.3608 |0.013387[1.001385
Dry Soll 82.5] . a8 10.57 a.00 0.00 100.00 30 7 8 0.83 15.2(9.499034 | 0.013367 [ 1.001385
Moisture Content | 0.00208| 4 12.14 1.57 0.54 09.46 80 L] 8 1 0.00 15.3]8.753085| 0.013367{1.001385
JAlr Dry Total Sample 289.3 10 18.94 8.37 221 97.78 250 ] [ 0.00 15.3]3.308313|0.013367| 1.001385
Oven Dry Total Samg 288.7127211 20 20.91 13.97 11.80 13.80 88.20 1440 a a . _0.00 15.3|1.378464 | 0.013387 | 1.001385
Air Dry Hydro Sample 118.05 ' 40 10012 83.18 88.05 71.26 28.74 v
Oven Dry Wt Hydro 117.8048657| . [ 13084 113.70 94.39 96.58 341 .
Amount Plus #10 8.37] ' 100 131.5 114.58 95.10 97.31 289 '

W(14.2) = 120.48279089| 200 131.54  114.60 985.13 97.34 2.68
I 1 |
I T [
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Sample Number, WB03SD 100.00 100.00 100.00| 100.00 100.00 100.00 100.00 98.75 96.14 80.06 78.95 37.68 3.88 2.21 218 1.89 1.51 1.51 0.00 0.00 0.00 0.00
125000 75000 50000| 37500 25000 19000 12500 8500 4750 2000 850 425 '+ 250 150 75 87 233 13.4 8.8 6.8 3.3 1.4
2155 v 13® 2" 1.5 1 34" 172" 8" 4 10 20 40 (L) 100 200
Speciflc Gravity 285 B
H Sisve Analysls Portion Hydrometer Analysis Portion
! ' Slave Weight of _ Total Percent { Percent Hydro Comp Percent _—
Size SToll > |Welght of Retained | Passing Time Rayadlnp Correct | Finer L o K a
are Soll C
: 5 103 0.00 0.00 100.00 [
' 3 103 0.00 0.00 100.00
2 103 0.00 0.00 100.00 T
Wet Wt & Tare 43.19 ' 1.5 103 - 0.00 0.00 100.00 1 7.5 5 1 1.89 15.1]51.8874510.013387 | 1.001385
Dry WA & Tare 431 | 1 . 103 0.00 0.00 100.00 2 15’ 5 |_1.88 15.1)30.689097 [0.013387(1.001385
WA Moisture 0.08; | 3/4 103 0.00 0.00 100.00 5 7 5 1.51 156.2(23.26778|0.013387 | 1.001385
WA Tare 1.5 I 12 103 0.00 0.00 100.00 15 7 5 1 1.51 15.2|13.43366 | 0.013387 | 1.001385
Dry Solt | 41.58 . L] 13.84 3.64 1.25 88.75 30 -] ] 0.00 15.3]9.550276 | 0 013367 [ 1.001385
Contert | 0.002183882 f 4 2152 11.22 3.88 00.14 80 8 8 ) 0.00 15.3/68.753085 0.013287| 1.001385
Alr Dry Total Sample 29117 . 10 38.57 28.27 9.04 90.98 250 8 -] 0.00 15.3)3.308313 0.013387 | 1.001385
[Oven Dry Tota! Sama 200.597998) 20 52.51 15.94 12.01 21.05 78.95 1440 8 8 0.00 15.3] 1.378484 | 0.013367 [ 1.001385
Alr Dry Hydro Sample C 121 . 40 107.32 7075 53.30 82.34 37.66 |
Oven Dry Wt Hydro 120.7387236 ] 60~ 15216 11558 | 87.08 98.12 3.88
" |Amount Pius #10 28.27 f 100 15437 11780 | 8B.75 97.78 221 .
W (14.2) = 132.7382329 | 200 15441 117.84 | 8878 97.82 2.18 L
[ ! | T
I i [ g
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|Sample Number: WC01sD 100.00( 100.00 100.00| 100.00 { 100.00 | 100.00 | 100.00 | 100.00 100.00 99.89 82.44 70.53 [ 65.30 61.84 57.14 47.98 34.80 31.89 21.81 15.98 8.72 1.45
["Wﬁ' 75000 50000| 37500 25000 18000 12500 9500 4750 2000 850 425 | 250 150 75 33.8 220 128 9.2 6.8 3.3 1.4
‘ Test Temperature 2155 LS 2" 1.5° 1 3i4” 12" g 4 10 20 40 80 100 200
1 Specific Gravity 265 , L
j i Sleve Analysis Portion Hydrometer Analysis Portion
V
Waeight ofj Total '
Sleve Percent | Percent Hydro Com) Percant e -
Size Sell + | Weighi of Retained | Passing Time Rezdlng Corraf:l ! Flner L b K a
| Tare Soll
| 5 10.22 0.00 0.00 100.00
‘ 3 10.22 0.00 0.00 100.00
2 10.22 0.00 0.00 100.00
Wel WR & Tare 3.35] 15 10.22 0.00 0.00 100.00 1 28 5 81.07 12.0(46.37412]0.013367 | 1.001385
Dry Wt & Tare 3.15] 1 10.22 0.00 0.00 100.00 2 215 5 . 4788 12.8/33.78117{0.013387 1.001385
(Wt Moisture 0.2[ 3/4 10.22 0.00 0.00 100.00 5 1 5 1 34.080 13.5/21.97322]0.0133687 | 1.001385
Wt Tare B ©o157 12 10.22 0.00 0.00 100.00 15 10 :5 + 31.99 13.7)12.78288 [ 0.013387 1.001385
Dry Soll 1.58 . s 1022 0.00 Q.00 100.00 AW 135 [} 2181 14.1]9.158978 0.013387 ] 1.001385
Moisture Conter | 0.128582278 . 4 10.22 0.00 0.00 100.00 80 15 [} 15.88 14.4|0.551301 | 0.013367 | 1.001385
Alr Dry Total Sample - 41.15| 10 10.26 0.04 .11 98.89 250 9 [} - 872 14.8| 3.25477 | 0.013367 | 1.001385
Oven Dry Total Sama 306.53089868] 20 18.27 8.01 17.45 17.56 82.44 1440 75 7.7 145 15.1]1.387354{ 0.013387 [ 1.001385
Alr Dry Hydro Sample . " 38.75 | 40 2037 10.11 20.36 20.47 70.53 i
Oven Dry WA Hydro 34.39808742 t 60 217 11.91 34.59 34.70 85.30
Amount Plus #10 0.04 | 100 2343 13147 38.25 38.28 61.64
W (14.2) = 34.43377114 | 200 2408 . 14.72 42.75 42,88 57.14
1 ] 1
‘ I [
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|Sample Numbar: WC02sD 100.00{  100.00{ 100.00] 100.00 | 100.00 | 100.00 | 100.00 | 100.00 09.45 96.82 80.49 21.86 264 2.34 2.32 2.04 2.04 1.83 0.00 0.00 0.00 000
125000 75000 50000| 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 15 -38.7 23.2 134 9.8 8.8 332 1.4
Tesl Temparature 21.5(8" 1|3 2 1.5° 1 34 172 3/68° 4 10 20 40 80 100 200
Spacific Gravily 285 |
| Sleve Analysis Porlion Hydrometer Anaslysis Porilon
{
i Sleve W;I:‘:liol WIIZ':: of Percent | Percent Time Hydro | Comp | Percent e o K a
i Slze T Retalned | Passing Reading | Comect Finer
! are Soil
5 9.84 0.00 0.00_ | 100.00
' 3 9.84 0.00 0.00 100.00
_‘ ' 2 9.94 0.00 0.00 100.00
Wet Wt & Tare 55.8 ' 1.5 0.04 000 0.00 100.00 1 8 5 . 245 15.0{51.748170.013387 | 1.001385
Dry Wt & Tare ' 55.87 . 1 9.94 0.00 0.00 100.00 2 15 5 © 2.04 15.1(36.88807 [ 0.013387 | 1.001385
(W1 Moisture 1] 0.13 { 34 2.94 0.00 000 100.00 5 75 5 2.04 15.1[23.204770.013387] 1.001385
Wt Tare 1.61 1 12 8.94 0.00 0.00 100.00 15 7 5 i 1683 15.2(13.43368 | 0.013387 | 1.001385
Dry Sofl 54.18 1 38 9.94 0.00 0.00 100.00 30 L] L] ; 0.00 15.3(9.550278 | 0.013367 | 1.001385
Moisture Content | 0.002400285) | 4 11.45 1.51 0.55 99.45 80 [:] 8 . 0.00 15.3(6.753085 | 0.013367 | 1.001385
[Alr Dry Total Sample . 273.05 { 10 19.15 9.21 3.38 908.82 250 8 -8 0.00 15.313.308313| 0.013367 | 1.001385
(Oven Dry Total Sama 272.4182225| . 20 . 38.84 19.79 18.13 19.51 80.49 1440 8 ] 0.00 15.3] 1.378464 | 0.013367 | 1.001385
Air Dry Hydro Sample " 118.84] 40 110.68 91.73 74.78 78.14 21.88
Oven Dry Wt Hydro 118.5554319 ‘ 60 13447  115.32 93.88 97.38 264
{Amount Plus #10 8.21 100 13483 115.88 94.28 97.88 2.34
wW(14.2) = 122.7038418 200 134.88 115.71 94.30 97.868 2.32
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|Sampies Number: BKO1SD 100.00| 100.00 100.00| 100.00 10000 | 100.00 | 100.00 | 100.00 87.47 60.60 52.21 43.05 37.23 33.25 28.97 |- 2428 20.31 15.23 12.41 9.03 5.08 2.28
[ 125000, 75000 50000[ 37500 25000 18000 12500 8500 4750 2000 850 425 250 150 | 75 327 212 12.6 8.0 8.5 32 14
Tesl Temperature 2155 3" 2" 1.5" 1 34" 1/2° 8" 4 10 20 40 180 100 200
Specific Gravity 285 )
! Slave Analysls Portion Hydrometer Analysis Portion
]
i Sieve W;?"h:o' W:I:‘:tl of Percent | Percem Time Hydro Comp .Percanl ' D K a
‘ Slze Retalned | Passing Reading | Correci |: Finer
‘ : Tare Soll v
' 5 10.23 0.00 0.00 100.00 [
3 10.23 0.00 000 100.00
2 10.23 0.00 0.00 100.00 i
Wel Wi & Tare 18.37) ¢ 1.5 1023 000 0.00 100.00 1 N5 5 20.80 11.1]44.60378 | 0.013387 | 1.001385
Dry Wi & Tare 15.52 ! 1 10.22 .00 0.00 100.00 2 265 5 | 24.28 12.0(32 67863 | 0.013387 | 1.001385
WA Moisture 0.85 ! 34 10.23 0.00 0.00 100.00 5 23 5 20.31 12.5} 21.1585 | 0.013387 | 1.001385
‘ W Tare 15 ' 172 1023 _ 0.00 0.00 100.00 15 18.5 5 15.23 13.3] 12.5703 [0.013387|1.001385
1 Dry Soll 14.02 i 38 10.23 0.00 0.00° 100.00 30 17 8 12.41 = _13.5| 8.97053 | 0.013367 | 1.001385
Muolsture Content I 0.080827675| 4 3765 27.42 12.53 87.47 80 14 ] 9.03 14.0{8.457508 | 0.013387 | 1.001385
Air Dry Total Sample 228.05 10 78.50 688.33 30.31 69.89 250 105 8 5.08 14.8)|3.227686| 0.013387 | 1.001385
[Oven Dry Total Samﬂ 218.8057408, 20 92.07 15.51 1747 47.79 52.21 1440 9 7 . 2.28 14.8)1.358154|0.0133687 1.001385
Alr Dry Hydro Sample 858 . 40 100.2° 2384 26.83 58.85 43.05
Oven Dry Wt Hydro 81.85016812 a0 105.37° _ 28.81 32.48 82.77 37.23 .
[Amouni Plus #10 68.33] ! 100 108.9 32.34 36.44 86.75 33.25 |
W (14.2) = 88.75022798| 200 112.7. 38.14 40.72 71.03 28.97 Lot
I | !
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[ :
Sample Number: BKO2SD 100.00] 100.00] 100.00] 100.00 | 100.00 | 10000 ; 10000 | ©9.38 97.25 88.17 55.43 2445 15.40 12.04 11.30 10.64 8.12 8.38 6.08 4.50 2.28 0.78
125000 75000 50000| 37500 25000 18000 12500 8500 4750 2000 850 425 250 150 75 343 22.0 128 81 8.5 3.1 14
Test Temperature 2155 < 2" 1.5" 1" 3/14" 12" /8" 4 10 20 40 . 80 100 200
Spedific Gravity 2.85
f Steve Analysls Portion Hydrometer Analysis Portion
J Weighl of| Tota! !
Sleva " Percent | Percant Hydro Comp Parcent - -
| size | SO+ |Weight of Retained | Passing | '"™° | Reading | Correct | Finer L D K a
| Tare Soll
5 .10.01 0.00 0.00 100.00
\ 3 . 10,01 0.00 0.00 100.00
' F3 10.01 0.00 0.00 100.00 v
Wet Wt & Tare i 41.74 ' 1.58% 10.01 0.00 0.00 100.00 1 20 5 11.40 13.0[48.23133 | 0.013367 [ 1.001385
Dry Wt & Tare - 40.04) | 1" -10.01 0.00 0.00 100.00 2 19 § |_10.84 13.2(34.31869 | 0.013387 | 1.001385
W1 Malsture 08 | 7N 10,01 0.00 0.00 100.00 5 17 5 . 912 13.5/21.873220.013387] 1.001385
Wi Tare : 1.51 . 120 10,01 0.00 0.00 100.00 15 16 5 8.38 13.7/12.78286 | 0.013367 | 1.001385
Dry Sofl 30.43) . g 11.61 1.680 0.84 99.38 ao 14 ] 1 8.08 14.0{9.132293(0.013387 | 1.001385
Moisture Content | 0.02028912; 4 18.88 .87 2.15 97.25 80 12 8 4.58 14.3{ 8.53285 [0.013387{1.001385
Alr Dry Tolal Sample 253.83 ] 10 445 34.49 13.83 88.17 287 9 ] 2.28 14.8] 3.14045 | 0.013387 1.001385
Oven DE Total Snma 2494682798 - 20 85.02 40.52 3075 44.57 §5.43 1440 8 7 0.78 15.0[1.3636310.013367| 1.001385
[Alr Dry Hydro Sample 115.86) 40 12584  81.34 61.73 75.55 2445
Oven Dry Wt Hydro 113.5560477 80 137.76 _ 93.28 0.7 84.80 15.40
Amount Plus #10 34.49 . 100 14101 _ 98.51 73.24 87.08 12.04 .
W(14.2) = 131.7743909] . 200 143.17 98.87 74.88 88.70 11.30 '
i | : ] | .
I ' I [ .

Page 1




P

|
I
1
|
| J :
i
[ b
|
! P
; T -
Sample Number. EBO1SD 100.00] 100.00] 100.00} 100.00 { 100.00 | 100.00 | 100.00 97.91 97.48 98.72 93.43 58.48 8.53 2.84 2.88 2.02 1.82 1.21 0.00 0.00 0.00 0.00
125000 75000 50000{ 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 /7 233 13.5 8.5 8.3 33 14
Test Temperature 2155 3" 2* 1.5" 1" KZN 1/2* 38" 4 10 20 40 a0 100 200
Specific Gravity 285 ! 1 .
1 Sleve Analysis Porllon H
:
| Slave W;I:"m‘nv W:l!: :'I of Percent | Percant | . - Hydro | Comp | Percent e b K a
¢ Size Tare Soil Retalnad | Passing Reading | Comect Finer
]
v & 10.58 0.00 0.00 | 100.00
3 10.58 0.00 0.00 100.00
\ 2 10.58 000 0.00 100.00
Wel Wi & Tare 48.41 i 1.5" +10.58 0.00 0.00 100.00 1 15 5 | 202 15.1)|51.88745 [ 0.013367 | 1.001385
Dry Wi & Tare 48.29| 1 10.58 0.00 0.00 100.00 2 15 5 |__2.02 15.1)38.88697 [ 0.013367 | 1.001385
Wt Moisture ] 0.12] 2N 10.58 0.00 0.00 100.00 5 7 5 o182 15.2}23.26779(0.013367 | 1.001385
(W1 Tare 1.52] 112 10.58 0.00 0.00 100.00 15 8.5 5 121 16.2{13.48095| 0.013367| 1.001385
Dry Soll 48.77| £ 19.39 8.73 2.08 97.91 38 8 8 i 0.00 15.3| 8.4856843 | 0.013387 1.001385
Moisture Content | 0.002585747 4 211 10.52 2.52 97.48 70 ] ] t0.00 15.3(8.25212310.013387 | 1.001385
Alr Dry Total Sample 418.34 i 10 ‘2425, 13.67 3.28 96.72 259 [} 6 ; 000 15.3(3.250324 [ 0.013387 | 1.001385
Oven Dry Total Sﬂma 417.3043762 i 20 28.33 4.08 3.30 8.57 93.43 1440 ] e 000 15.3(1.378464 | 0.013387 | 1.001385
Alr Dry Hydro Sample 120 | 40 71.57 4732 38.24 41,52 58.48
(Oven Dry Wt Hydro 119.6828983] i 80 13588 111.81 90.18 93.47 8.53
Amount Plus #10 13.67‘ 100 . 14031 116.08 93.78 97.08 2.94
W (14.2) = 123.7485718| 200 . 140.37  118.12 93.84 97.11 2.89
. T ,
I : I :
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Sample Number: EB02SD 100.00) 100.00] 100.00] 100.00 | 100.00 | 100.00 96.80 83.75 89.85 86.00 68.82 34.20 3.12 1.75 1.74 1.45 145 1.08 0.00 0.00 0.00 0.00
125000 75000 50000; 37500 25000 18000 12500 8500 4750 2000 850 425 250 150 75 368 233 13.5 98 8.8 33 14
Tesl Temperature 21585 [EREN 2" 1.6° 1 4" 172" 38" 4 10 20 40 80 100 200
Specific Gravity 285 |
' * Sleve Analysis Portion Hydrometer Analysis Portion
| Welght of| Total !
Sleve Percent | Percent Hydro Com, Percent o
I Size iull + [Welght of Retainad | Passing Time Rmy:dlna Cormf:l Finer L b K a
i are Soll
1
i 5 2.95 0.00 0.00 100.00
. 3 9.85 0.00 0.00 100.00
: 2 9.95 0.00 0.00 | 100.00 ;

W\let W & Tare 48.54 i 1.5 9.05 0.00 0.00 100.00 1 7 5 1.45 15.2| 52.02835) 0.013387 | 1.001385
Dry WA & Tare 48.41 { 1 9.95 0.00 0.00 100.00 2 T 5 1.45 15.2| 38.7888 | 0.013387 | 1.001385
W1 Moisture 0.13 | 314 9.95 0.00 0.00 100.00 5 7 5 1.45 15.2123.267790.013367 [ 1.001385
Wt Tare 1.52] 172 23.42 13.47 3.20 £8.80 15 8.5 5 1.08 15.2) 13.48805|0.013387| 1.001385
Dry Soll 48.89) a8 38.28 28.33 8.25 93.75 .30 a 8 0.00 15.3]9.550278 | 0.013387 [ 1.001385
Moisture Content | 0.002772446| 4 . 8273 4278 10.15 89.85 80 8 8 0.00 15.3{8.753085| 0.013387| 1.001385
Alr Dry Tetal Sample _ 422.58] 10 88.65 58.00 14.00 88.00 250 8 e 0.00 15.3(3.308313|0.013387 | 1.001385
Oven Dry Total Ssma 421.55483682 20 92.88 2383 17.38 31.38 68.62 1440 8 [} 0.00 15.3(1.378464 | 0.013387 [ 1.001385
Alr Dry Hydro Sample 118.72 40 140.26 71.31 51.80 85.80 34.20 K
Oven Dry Wt Hydro 118.3817652 a0 183.04  114.09 82.88 08.88 312 |
Amount Plus #10 59.00 100 18493 11588 84.25 98.25 1.75 !

W(14.2) = 137.8581311 200 184.95  118.00 84.27 98.28 1.74 B
|
{

((~ob W




Sample Number: EBO3SD 100.00] 100.00{ 100.00| 100.00 [ 100.00 | 100.00 [ 100.00 100.00 | 100.00 98.40 5552 |. 4.00 2.52 250 1.89 1.88 1.27 0.00 0.00 0.00 0.00
125000 75000 50000 37500 25000 18000 12500 4750 2000 850 425 » 250 150 75 36.8 233 13.5 9.8 8.8 33 14
2155 [RES 2 1.5% 1 /4% 172" 4 10 20 40 ao 100 200
Speciflc Gravily 285 |
| Sleve Analysls Portion Hydrometer Analysis Portion
i Sieve _|Welght of|_Total Percent | Percen Time Hydro Comp_|. Percent L D K a
i 5 10.45 .00 0.00 100.00
KN 10.45 0.00 0.00 100.00 '
2 10.45 0.00 0.00 100.00 |
'Wet Wt & Tare 44 81 1.5" 10.45 0.00 0.00 100.00 1 75 ‘5 21 15.1[51.88745]0.013387 | 1.001385
Ory WA & Tare 4.7 1 10.45 0.00 0.00 100.00 2 T 5 | 189 15.2| 36.7808 {0.013387|1.001385
Wt Moisture 01 34 10.45 0.00 0.00 100.00 5 7 5 1.69 15.2(23 28779/ 0.013387 | 1.001385
WA Tare 1.55| | 172 10.45 0.00 0.00 100.00 15 8s 5 127 15.2(13.48995 | 0.013387 | 1.001385
Dry Soil 43.16 f 38 10.45 0.00 0.00 100.00 30 8 - 8 1 0.00 15.3(9.550276 | 0.013367 | 1.001385
Content | 0.00231888 4 1045 0.00 0.00 100.00 80 8 8 « 0.00 16.3]6.753085 | 0.013367 | 1.0013B85
Alr Dry Tolal Sample 214.02| 10 10.45 0.00 0.00 100.00 250 ] 8 . _0.00 15.3]3.308313/0.013367 | 1.001385
Oven Dry Total Sama 213.5252705| 20 12.35 1.80 1.80 1.80 98.40 1440 8 [} 1 0.00 156.3]1.378404| 0.013367| 1.001385
Air Dry Hydro Sample 110] 40 83.28 52.81 44.48 44.48 55.52
[Oven Dry Wt Hydro 118.7249191 80 12442  112.07 98.00 98.00 4.00 .
Amount Plus #10 0.00 100 12618 115.73 97.48 §7.48 252 ]
W(14.2) = 118.7249191 i 200 120.21 115.76 97.50 87.50 2.50 !
| |
I I

\(yeh

Page 1

|
|
|
|
|
|
|
|
!
|
|




\
| i
i :
|
l |
| |
|
1

62.00 59.88 57.32 54.85 49.87 3401 24.93 17.45 9.87 0.00

Sample Number: ECO01SD . . . 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 93.37 71.28 64.79
125000 75000 50000 37500 25000 18000 12500 9500 4750 2000 850 425 250 150 75 350 222 131 8.3 8.8 33 1.4

Test Temperature - T 2155 | r 18" 1" 374" 12" /8" 4 10 20 40 I eo 100 200
Specific Gravity 285 ! v

i Sieve Analysis Porilon Co

| Sleve W;I;r:ul WL:‘:'I of Percent  Percent Time Hydro Comp | Percent .- b K a

! Size Tare Soll Retalned Passing Reading Corect fflner

! 5 1004 0.00 000  100.00 [

1 3 1004  0.00 0.00  100.00 L

i 2 1004 000 0.00 100.00 ‘ ,
[WeTWi & Tare 354 ! 15 1004 000 000  100.00 118 5.1 823 13.4 4B.98436 0.013387 1.001385
Dry W1 & Tare R 32 1 1 ¢ 1004 - 0.00 0.00 100.00 2 .18 ‘5 1 5485 13.7 34.8528 0.013367 1.001385
Wt Moisture 0.22 ! 4 10.04 0.00 0.00 100.00 § - 15 .5 ¢ 4987 13.8 22.23818 0.013367 1.001385
Wt Tare S K11 i 172 1004 @ 000 000  100.00 15 12, 5 ] 34m 14.3 130853 0.013287 1.001385
Dry Soll 181 | 38 - -10.04 ° 0.00 0.00 100.00 3 .1 G ) 2493 14.5 9.20124 0.013387 1.001385

Content 0.121546981 . 4 . 1004 - 0.0 0.00 100.00 80 . 985 [:] 17.45 14.7 6.825381 0.013387 1.001385
Al Dry Total Sample - - 2352 | 10 - 1144 . 140 6.83 93.37 % -8 -8 9.87 15.0 3.272715 0.013387 1.001385
[Oven Dry Total Samp 21.12275882 ! 20 - 1588 444 2214 20874 71.28 1440 7 -7 0.00 15.2 1.371087 0.013387 1.001385
Alr Dry Hydro Sample *. "~ . 7 21.03 : 40 : 574 26.58 35.24 04,78
Oven Dry Wt Hydro 18.7508887| ! a0 . .17.74. ° €30 31.37 38.00 82.00 ]
|JAmount Plus 810 1.40 100 ° 1817 ~ 873 33.51 40.14 50.88 V
W (14.2) = 20.08180838 200 - 18.88 7.24 36.05 - 42.68 57.32




ecelogy and environment, inc.

Global Environmental Specialists

DATE:

FROM:

TO:

SUBI:

REF:

720 Third Avenue, Suite 1700, Seattle, WA 98104
Tel: (206) 624-9537, Fax: (206) 621-9832

MEMORANDUM

January 23, 2012

Mark Woodke, START-3 Chemist, E & E, Seattle, Washington W\'\V
Linda Costello, START-3 Project Manl;iger, Seattle, Washington
Organic Data Summary Check, )

Makah Reservation Warmhouse Beach Dump Site,

Makah Reservation, Washington

TDD: 11-01-0013 E PAN: 002233.0660.01SI

The data summary check of 7 tissue, 1 water, and 8 sediment/soil samples collected from the Makah
Reservation Warmhouse Beach Dump site located in the Makah Reservation, Washington, has been
completed. Analyses for polychlorinated dibenzo-p-dioxins and polychlorinated dibenzofurans (EPA CLP
SOW DLM02.2) were performed by Cape Fear Analytical, Wilmington, North Carolina. '

The samples were numbéred:

- JE872 JE873 JE874 JE875 JE876 JE877 JE895
JE896 JE878 JE879 JE880 JE884 JE885 JE886
JE890 JE893

No discrepancies were noted.
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 10
1200 Sixth Avenue
- Seattle, Washington 98101

' January 23, 2012

OEA-095

Reply to:

Attn of: tritt. maja@epa.gov

MEMORANDUM

Subject: Data Validation Report for Polychlorinated Dibenzo-p-Dioxin and Polychlorinated
Dibenzofuran (PCDD/PCDF) Analyses of Soil, Sediment, Tissue, and Water Samples
Collected for the Warmhouse Beach Dump Site Inspection
Case Number: 41693
Sample Delivery Groups: JE872, JE878

From: Maja Tritt, CLP Project Officer W
Office of Environmental Assessment, USEPA Region 10

To: Brandon Perkins, Site Assessment Manager
Office of Environmental Cleanup, USEPA Region 10

cc: Ginna Grepo-Grove, EPA R10 Regional QA Manager

Linda Costello, Ecology and Environment
Renee Nordeen, Ecology and Environment

This technical memorandum summarizes results of the quality assurance (QA) review of the laboratory
data for 7 tissue samples, 1 water sample, and 8 sediment and soil samples collected from the above-
referenced site. The samples were analyzed for PCDDs/PCDFs in accordance with Statement of Work for
Analysis of Chlorinated Dibenzo-p-dioxins (CDDs) and Chlorinated Dibenzofurans (CDFs), Multi-
Media, Multi Concentration (DLM02.2, December 2009) by Cape Fear Analytical, located in
Wilmington, NC.

The following samples were evaluated and are addressed in this data validation report:

SDG Lab Sample ID EPA Sample ID

JES72 2793001 JE872
: . 2793002 JE873
2793003 JE874

2793004 JE875

2793005 JE876

2793006 JE877

2793007 JEB95

2793008 : JE896

ommmn.cycbdl’apw



Data Validation Report, PCDD/PCDF Analysis
Warmhouse Beach Dump Site Inspection, Case 41693
January 23, 2012

Page 2 of 8
SDG Lab Sample ID EPA Sample ID
JE878 2730001 JE878
2730002 JE879
2730003 JE880
2730004 JE884
2730005 "~ JE885
2730006 JE886
2730007 JE890
2730008 JE893
DATA QUALIFICATIONS

The data were validated using procedures, technical acceptance criteria, and quality control specifications
provided in the Contract Laboratory Program (CLP) Statement of Work DLM02.2, the CLP Nafional
Functional Guidelines for Chlorinated Dibenzo-p-Dioxins (CDDs) -and Chlorinated Dibenzofurans
(CDFs) Data Review (OSWER 9240.1-53, EPA-540-R-11-016; September 2011), and EPA’s Guidance
for Labeling Externally Validated Laboratory Analytical Data for Superfund Use (EPA-540-R08-005,
January 2009). All sample analyses were evaluated to EPA’s Stage 4 electronic/manual data validation
process (S4VEM) as described in EPA (2009) In some cases, data quality elements were evaluated and
data qualifiers were applied using the reviewer’s professional judgment.

The conclusions presented herein are based on the information provided for review.
Summary of Validation Qualifiers Applied:
PCDD/PCDF values were qualified for the following.reasons:

e The target compound was detected at a concentration that was less than the contract-required
quantitation limit (CRQL). The results was qualified estimated, JQ.

e A peak was present with a signal-to-noise ratio >2.5 and within the established retention time
window. However, the mass ion ratio criteria were not met and the value was flagged K by the
laboratory to indicate an estimated maximum possible concentrations (EMPC). The result was
qualified as a non-detect (U) at the reported concentration due to chromatographic interferences.

~ Results for total homologs were qualified J when an EMPC value contributed to the total.

e The target compound was detected in both the sample and an associated laboratory blank.
Sample results less than 5 times the concentration in the blank were qualified non-detects (U) at
the reported concentration. Results greater than 5 times the blank were not qualified.

Overall Data Assessment

Samples were analyzed following the technical specifications of the analytical methods. The data, as
qualified, are usable for all purposes. "
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Reason Codes for Validation Qualifiers

Data qualifier codes were added to the electronic data deliverable (EDD) during data validation to provide
information about the reasons for qualification. The reason codes are included under the column header
“Reasons”. The following table provides definitions for the data qualification reason codes.

Data Qualifier Reason Codes and Definitions
<CRQL The value reported is <Contract Required Quantitation Limits (CRQLS)

CAL Initial calibration criteria not met
CCV Continuing calibration criteria not met

CLN-UP Extract clean-up criteria not met

COELN Initial identification erroneous due to co-elution with other detected target analytes
DPE Polychlorinated dipheny] ether interferences present. Result is biased high (J

qualifier applied) or represents a false positive (qualified as non-detect and
reporting limit elevated to level of detection).

EMPC Results reported are estimated maximum potential concentrations (EMPCs). Mass
ion-ratios were not met due to interferences. Result is false positive and qualified
as non-detect reported at the level of detection

EMPC<EDL | Estimated maximum potential concentration (EMPC) reported at concentration
below the estimated detection limit (EDL). Result is qualified as non-detect at the

EDL.
EXC Result exceeds upper calibration range
HT Holding time criteria not met
INT Chromatographic interference
IS Internal Standard recovery criteria not met
LCS LCS/LCSD criteria not met
MB Analyte was qualified as non-detect due-to contamination in the associated blank.
The value reported is <5x or <10x (if common lab contaminant) the value in the
blank.
ND The analyte was not detected in the sample, and is reported at the CRQL with the
‘U’ Qualifier.
OPR On-going precision recovery check not met.
RESCHK | Instrument mass resolution and resolving power not met
RTs Retention time criteria not met
SAT Detector was saturated by high analyte response; result biased low and may be
significantly underreported.
STORE Sample Storage and preservation specified not met
TEMP Cooler recommended temperature exceeded at the verified time of sample receipt
at the lab (VTSR)

USE CONF | Use resuits from the conﬁrmation run for 2,3,7,8-TCDF
USE DIL Use results from the dilution run
USER!1 Use the results from the original full strength run

3
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Data Qualifiers

The following is a list of validation and bias qualifiers applied to the sample result(s) when needed to
indicate an associated out-of-control QA/QC results.

Validation Qualifiers

U The analyte was not detected at or above the reported result.
J The analyte was positively identified. The associated numerical result is an
estimate.
ul The analyte was not detected at or above the reported estimated result. The

associated numerical value represents the estimated detection limit (EDL) or
quantitation limit of the analyte in this sample.

R The data are unusable for all purposes.
NJ There is evidence that the analyte is present. The associated numerical result is an
estimate.

Bias Qualifiers

L Low bias.

H High bias.

Q The result is estimated because the concentration is below the Contract Required
Quantitation Limit (CRQL); unknown bias.

K Unknown Bias.
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II. DATA REVIEW CHECKLIST

The analytical dafa were evaluated following the recommended baseline checks used in the four stages of
laboratory analytical data verification and validation for Superfund use listed as follows (EPA-540-R08-
005, 2009): :

. s ¢ : 5
Stage 1 validation of the laboratory analytical data package consists of verification and validation checks for the compliance of -
sample receipt conditions, sample characteristics (e.g., percent moisture), and analytical results (with associated information).

VERIFIED QUAL
YES NO YES NO

Calibration Procedure or Check

Documentation identifies the laboratory receiving and conducting analyses, and

1 v v includes documentation for all samples submitted by the project or requester for
analyses. ) :

2 v v Requested analytical methods were performed and the analysis dates are present.

3 Requested target analyte results are reported along with the original laboratory data
qualifiers and data qualifier definitions for each reported result.

4 v : v | Requested target analyte result units are reported.

" | Requested reporting limits for all samples are present and results at and below the

5 v v | requested (required) reporting limits are clearly identified (including sample detection
limits if required).
Sampling dates (including times if needed), date and time of laboratory receipt of

6 v v samples, and sample conditions upon receipt at the laboratory (including preservation,

pH and temperature) are documented.

Sample results are evaluated by comparing sample conditions upon receipt at the
7 v v laboratory (e.g., preservation checks) and sample characteristics (e.g., percent

moisture) to the requirements and guidelines present in national or regional data
validation documents, analytical method(s) or contract.

Stage 2A validation of the laboratory analytical data package consists of the Stage 1 validation plus the verification and validation
checks for the compliance of sample-related QC.

VERIFIED QUAL . .
Calibration Procedure or Check
YES NO YES NO
8 v v Requested methods (handling, preparation, cleanup, and analytical) are performed.

Method dates (including dates, times and duration of analysis for radiation counting
9 v v measurements and other methods, if needed) for handling (e.g., Toxicity Characteristic
Leaching Procedure), preparation, cleanup and analysis are present, as appropriate.

Requested spike analytes or compounds (e.g., surrogate, DMCs, LCS spikes, post

| v v N : .
digestion spikes) have been added, as appropriate.

11 v : v Sample holding times (from sampling date to preparation and preparation to analysis)
are evaluated. . )

12 v v Frequency of QC samples is checked for appropriateness (e.g., one LCS per twenty

samples in a preparation batch).

Sample results are evaluated by comparing holding times and sample-related QC data
13 v v | to the requirements and guidelines present in national or regional data validation
documents, analytical method(s) or contract.

5
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Stage 2A — Data Validation QC Data

14 v v Method blanks
15 v Internal Standard (IS) recoveries/clean-up recoveries
: 16 v v Laboratory control sample (LCS)ILaboralory control sample duplicate (LCSD)
recoveries
17 v Matrix spike and matrix spike duplicate recoveries
18 v Serial dilutions
19 v Post digestion spikes )
20 v Standard reference materials
21 v Equipment blanks
22 v Trip blanks

Stage "B validation of the laboratory ana]ytlcal data package consrsts of the Stagc 2A valldatlon plus the venﬁcatlon and vahdauon
checks for the compliance of instrument-related QC.

VERIFIED

QUAL

YES NO

YES | NO

Calibration Procedure or Check

Initial calibration data (e.g., ICAL standards, ICV standards, ICBs) are provided for all
requested analytes and linked to field samples reported. For each initial calibration, the
calibration type used is present along with the initial calibration equation used
including any weighting factor(s) applied and the associated correlation coefficients, as
appropriate. Recalculations of the standard concentrations using the initial calibration
curve are present, along with their associated percent recoveries, as appropriate (e.g., if
required by the project, method, or contract). For the ICV standard, the associated

" | percent recovery (or percent difference, as appropriate) is present.

24

Appropriate number and concentration of initial calibration standards are present.

25

Continuing calibration data (e.g. CCV standards and CCBs) are provided for all
requested analytes and linked to field samples reported, as appropriate. For the CCV
standard(s), the associated percent recoveries (or percent differences, as appropriate)
are present.

26

Reported samples are bracketed by CCV standards and CCBs standards as appropriate.

27

Method specific instrument performance checks are present as appropriate (e.g., tunes
for mass spectrometry methods, DDT/Endrin breakdown checks for pesticides and
aroclors, instrument blanks and interference checks for ICP methods).

28

Frequency of instrument QC samples is checked for appropriateness (e.g., gas
chromatography-mass spectroscopy [GC-MS] tunes/mass resolutions, window
defining mix, %valley have been run every 12 hours).
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ge 3~ Dita Validation

Stage 3 validation of the laboratory analytical data package consists of the Stage 2B validation plus the recalculation of instrument
and sample results from the laboratory instrument responses, and comparison of recalculated results to laboratory reported results.

VERIFIED QUAL
QC Procedure or Check
YES NO YES | NO
Instrument response data (e.g., GC peak areas, ICP corrected intensities) are reported
for requested analytes, surrogates, internal standards, and DMCs for all requested field
29 v v samples, matrix spikes, matrix spike duplicates, LCS, and method blanks as well as
calibration data and instrument QC checks (e.g., tunes, RT windows, resolutions,
resolving power, and Florisil, alumina column checks).
Reported target analyte instrument responses are associated with appropriate internal
30 v v | standard analyte(s) for each (or selected) analyte(s) (for methods using internal
standard for calibration).
Fit and appropriateness of the initial calibration curve used or required (e.g., mean
31 v . v calibration factor, regression analysis [linear or non-linear, with or without weighting
factors, with or without forcing]) is checked with recalculation of the initial calibration
curve for each (or selected) analyte(s) from the instrument response.
32| ccvs v Comparison of instrument response to the minimum response requirements for each
(or selected) analyte(s).
Algorithm Recalculation of each (or selected) opening and closing CCV (and CCB) response
33 cl%eck ed v from the peak data reported for each (or selected) analyte(s) from the instrument
response, as appropriate.
34 Algorithm v Compliance check of recalculated opening and/or closing CCV (and CCB) response to
checked recalculated initial calibration response for each (or selected) analyte(s).
15 Algorithm v Recalculation of percent ratios for each (or selected) detected compound from the
checked instrument response, as appropriate.
36" Algorithm v Compliance check of recalculated percent ratio for each (or selected) detected target
checked compound from the instrument response.
| Recalculation of each (or selected) instrument performance check (e.g., DDT/Endrin
37 NA breakdown for pesticide analysis, instrument blanks, interference checks) from the
instrument response.
38 Algorithm v Recalculation and compliance check of retention time windows (for chromatographic
checked methods) for each (or selected) analyte(s) from the laboratory reported retention times.
39 Algorithm v Recalculation of reported results for each reported (or selected) target analyte(s) from
checked the instrument response.
Recalculation of each (or selected) reported spike recovery (surrogate recoveries,
40 Algorithm v DMC recoveries, LCS recoveries, duplicate analyses, matrix spike and matrix spike
checked duplicate recoveries, serial dilutions, post digestion spikes, standard reference
materials etc.) from the instrument response.
Algorithm Each (or selected) sample result(s) and spike recovery(ies) are evaluated by comparing
41 checked; v the recalculated numbers to the laboratory reported numbers according to the
add’] spot requirements and guidelines present in national or regional data validation documents,
checks . analytical method(s) or contract
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Note: Selection of analytes, spikes, and performance evaluation checks for the Stage 3 validation checks for a laboratory analytical
data package being verified and validated generally will depend on many factors including (but not limited to) the type of
verification and validation being performed (manual or electronic), requirements and guidelines present in national or regional data
validation documents, analytical method(s) or contract, the number of laboratories reporting the data, the number and type of
analytical methods reported, the number of analytes reported in each method, and the number of detected analytes.

For this data package, a sample/analyte or standard/analyte combination was randomly selected for recalculation to verify lab’s
computer algorithm. .

Stage 4 validation of the laboratory analytical data package consists of the Stage 3 validation plus the evaluation of instrument
outputs.

VERIFIED QUAL
YES NO YES [ NO

QC Procedure or Check

. All required instrument outputs (e.g., chromatograms, mass spectra, atomic emission
42 v v" | spectra, instrument background corrections, and interference corrections) for
evaluating sample and instrument performance are present.

Sample results are evaluated by checking each (or selected) instrument output (e.g.,
chromatograms, mass spectra, atomic emission spectra data, instrument background
43 v v corrections, interference corrections) for correct identification and quantitation of
analytes (e.g., peak integrations, use of appropriate internal standards for quantitation,
elution order of analytes, and interferences).

44 | Samples v Each (or selected) instrument's output(s) is evaluated for confirmation of non-detected

or tentatively identified analytes.




1DFA - Form 1-HR CDD-1 EPA Sample No.

CDD/CDF Sample Data Summary \-fgn
High Resolution .
Lab Name: Cape Fear Analvtical, LLC (CFA) . Contract: EP10W001070
Lab Code: NC001894 Case No. 41693 TO No.: 1935.2 SDG No.: JE872
Matrix: TISSUE Lab Sample ID: 2793001
Sample wi/vol: 10.65 ¢ Lab File ID: A170CT11B-5
Water Sample Prep: N/A Date Received:  22.SEP-11
Concentrated Extract Volume: 20 vl Date Extracted: 13-OCT-11
Injection Volume:] ul % Solids/Lipids: N/A Date Analyzed: 17-OCT-11

GC Column: DB-SMS 1D: 60m x 0.25mm, 0.25um ° Dilution Factor: 1
Concentration Unitsna/ks

" Selected | Peak lon
Target Analyte lons RT Ratio 4 Conceniration | Q EMPC/EDL
P378TCDD R L 2 316 85 0.141 i ~C QL
T.2.37.8PcCDD - ! TT356/358 U 0123 NS
I.23.478-HxCDD ' B 3901392 U 0.165
N23678HxCDD | 390392 u 0.160
123.7.89-HxCDD T T 3901392 U 0172
1.2.3,4,6,7,8-HpCDD ' 4247426 U 0.197
1.2.3.4,6,7.8.9-OCDD © 458/460 44.84 .95 0.757 Y i M
?.3,7,8-TCDF 304/306 31.01 KE] 0.222 N MG
1.2,3,7,8-PeCDF 3407342 §] 0.146
2.3.4,7.8-PeCDF 3407342 U 0.129
1.2.3.4.7,8-HxCDF : 3741376 ] 0.0851
1,2.3,6,7,8-HxCDF 3741376 §] 0.0845
12,3,7,8,9-HxCDF 3747376 §] 0.120
3,4,6,7,8-HxCDF 3747376 U 0.0845
1,2,3,4,6,7,8-HpCDF 408/410 §] 0.090
1,2.3,4,7,89-HpCDF 408/410 §] 0.153
1,2,3.4,6,7,8,9-OCDF 442/444 _ U 0347
NOTE: C ations, Esti d Maxi Possibie Conentrations (EMPCs), and Estimated Detection Levels (EDLs) for solid samples are calculsied on a dry weight basis
(except tissues, which are reported an a wet weight basis with % Lipids).
: Selected Peak Ion lon Ratio
Ll.aabeled Compounds lIons RT Ratio # Limits % Rec # | Recovery Limits
13C-2,3,7,8-TCDD 3327334 31.58 82 0.65-0.89 80.7 (25%-164%)
13C-1,2,3,7,8-PeCDD 368/370 3436 1.62 132-1.78 106 (25%-181%)
13C-1,2,3,4,7,8-HxCDD 402/404 37 1.28 1.05-1.43 68.0 (32%-141%)
13C-1,2,3,6,7,8-HxCDD 402/404 37.09 1.26 1.05-1.43 76.1 (28%-130%)
13C-1,2,3.4,6,7,8-HpCDD 436/438 40.45 1.03 0.88-1.20 745 (23%-140%)
13C-0CDD 470/472 44.78 89 0.76-1.02 66.2 (17%-157%)
13C-2,3,7,8-TCDF 316/318 31 81 0.65-0.89 86.6 (24%-169%)
13C-1.2,3.7.8-PcCDF - 352/354 33.55 1.52 1.32-1.78 96.7 (24%-185%)
13C-2,3,4,7,8-PeCDF 352/354 34.18 1.57 1.32-1.78 107 (21%-178%)
13C-1,2.3,4,7.8-HxCDF 384/386 36.27 52 0.43-0.59 69.0 (26%-152%)
13C-1,2,3.6,7,8-HxCDF " 384/386 36.37 53 0.43-0.59 69.6 (26%-123%)
13C-2,3.4,6,7,8-HXxCDF " 384/386 36.87 .53 0.43-0.59 73.7 (28%-136%)
13C-1,2,3,7,8,9-HxCDF - " 384/386 3767 | .51 0.43-0.59 76.6 (29%-147%)
13C-1,2.3.4.6,7,8-HpCDF T T418/420 3917 | 44 0.37-0.51 73.1 (28%-143%)
13C-1,2.3,4.7.8,9-HpCDF 4181420 4106 | 43 |- 0.37-0.51 7438 (26%-138%)
B7CI-2,3,7.8-TCDD 328/NA 3159 NA NA 87.8 (35%-197%)
# Column to be used 10 Nug values cutside QC limits.
I‘nge 1 of 1 Form I-HR CDD-1 DLM02.2 (12/09)
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1DFB - Form I-HR CDD-2

CDD/CDF Toxicity Equivalence Summary
. High Resolution

Lab Name: Cape Fear Analvtical, LLC (CFA)
Lab Code: NC001894 Case No.: 41693
Matrix: TISSUE

Sample wi/vol: 10.65 g

Waler Sample Prep: N/A

Concentration Units:ng/kg

Contract: EP10W001070

TO No.: 1935.2

EPA Sample No.

JER72 ]

SDG No.: JE872

Lab Sample ID: 2793001
Lab File ID: A170CT11B-5
Date Received:  22-SEP-11
Concentrafed Extract Volume: 20 nL Date Extracted: 13-OCT-11
Injection Volume:] ulL % Solids/Lipids: N/A Date Analyzed: 17-OCT-11
GC Column: DB-SMS  1D: 60m x 0.25mm, 0.25um Dilution Factor: 1
T TEF-Adjusted
Targel Analyte Concentration TEF* Concentration
P.37.8-TCDD 141 x1= 41
1.2.3.7.8-PeCDD 0 x1= 0
1.2.3,4.1.8-HxCDD 0 x01= o
1.2.3.6,7,8-HxCDD 0 x01= 0
1,2,3.7.8.9-HxCDD o x01= 0
1,2.3,4,6,7,8-HpCDD 0 x 001 = 0
1,2,3,4,6,7,8,9-OCDD _357 0 | x00003= 0002277 ¢
0.3,7,8-TCDF 220 x0.1= 07 5
1,2,3.7.8-PeCDF 0 x0.03 = 0
b.3,4,7,8-PeCDF 0 x03= 0
1,2.3,4,7,8-HxCDF 0 x0.1= 0
1,2.3,6,7,8-HXxCDF 0 x0.1= 0
1.2.3,7.8.9-HxCDF 0 x0.]= 0
3,4,6,18-HxCDF ~ * 0 x0.1= 0
1,2.3,4,6,7,8-HpCDF 0 x 0.01 = 0
1,2.3,4,7.8,9-HpCDF 0D x 0.0] = 0
1,2.3.4,6,7.8.5-OCDF 0 x 0.0003 = 0
Total = __163427T oA JQ

* TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO}), 2005.

Page 1 of |
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Lab Name: Cape 'Fear Analytical, LLC (CFA)

Lab Code: NC001894

Matrix: TISSUE

Sample witvol: 10.65 g
Water Sample Prep: N/A

Case No.: 41693

Concentrated Extract Volume: 20 ul

Injection Volume:1 ul
GC Column: DB-5SMS ID: 60m x 0.25mm, 0.25um

% Solids/Lipids: N/A

Coniract: EP10W001070

1DFD - Form I-HR CDD-4
TEF Adjusted Concentration Mammal/Fish/Bird

TO Ne.: 1935.2

Lab Sample ID:

Lab File ID:

Date Received:

Date Extracted:
Date Analyzed:
Dilution Factor: 1

Concentration Units:ng/kg

2793001

EPA Sample No.

UE872

SDG No.: JE872

A170CT11B-5

22.SEP-11_
13-0CT-11_

17-0CT-11_

Target B TEF | TEF-Adj. TEF TEF-Adj. TEF TEF-Adj.

Analyte Conc. Mammal Conc. Fish Conc. Bird Conc.
PAT8TCDD 0.141 1 141 ] 141 i 141
1.2.3.7.8-PeCDD 123 i 123 ] 123 ] 123
1.2.3.4.7.8-HxCDD 165 0.1 | o165 05 0825 0.05 00825
1.2,36,7.8-HxCDD T3 0.1 016 0.01 - 0016 0.0 0016
1.2,37.8,9-HxCDD 1712 0.1 0i72 0.01 00172 0.1 0172
1,2,3.4,6,7.8-HpCDD 197 0.01 00197 0.001 000197 0.001 000197 |
1.2,3.4.6,7.8,9-O0CDD 0.757 0.0003 0002271 0.0001 10000757 ~0.0001 10000757
P.3.7.8-TCDF 0.222 0.1 0222 0.05 o1 1 222
1,2.3,7.8-PeCDF 146 0.03 100438 0.05 0073 0.1 0146
2,3.4,7,8-PcCDF 129 03 0387 05 0645 1 129
1.2.3.4,7,8-HxCDF 0851 0.1 00851 0.1 100851 0.1 00851
1.2.3.6,7.8-HxCDF 0845 0.1 {00845 0.1 100845 0.1 00845
1,2,3,7,8.9-HxCDF 12 0.1 012 0.1 012 0.1 012
).3.4,6.7.8-HxCDF 0845 0.1 00845 0.1 00845 01 00845
1,2.3,4,6,7,8-HpCDF 09 0.01 0009 0.01 10009 0.01 0009
1.2.3.4,7,8.9-HpCDF 153 0.01 00153 0.01 00153 0.01 00153
1.2.3.4,6,7,8,9-OCDF 347 0.0003 .0001041 0.0001 10000347 0.0001 .0000347

Total= | 4211212 J|@ Total = 4728674 30 Total = 6967974 T

TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO) (Mammal 2005, Fish and Bird 1998).

Page 1 of 1
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2DF

CDID/CDF Total Homologue Concentration Summary

1.ab Name: Capce Fear Analvlical, LLC (CIFA)

Lab Code: NCO018Y94
Matrix: TISSUE

Sample wi/vol: 10.65 g
Water Sample Prep: N/A
Concentrated Extract Volume: 20 ul

Y% Solids/Lipids: N/A
60m x 0.25mm, 0.25um

Injection Volume:1 ul
GC Column: DB-SMS  1D:

Case No.: 41693

Concentration Units:np/kp,

- Form 11-HR CDD

High Resolution

Contract: EP10W001070

TO No.: 19352

Lab Sample ID: 2793001

Lab File 1D: A170CT11B-5
Date Received:  22.SEP-11
Date Extracted: 13-OCT-11
Date Analyzed: 17-OCT-11

" Dilution Factor: 1

EPA Sample No.

pEm'

Sl_)G No.: JE872

|
Homologue Peaks Concentration Q EMPC/EDL |
Total TeCDD 2 TR 0.267
Total PeCDD 0 I u | a3 T
Fotal HXCPD 0 T R 16
Toil 1pCDD K — e
Total TeCDF 1 0.222 Yo o
Total PeCDF 0 T U 29|
Total HXCDF 0 B A 0845 ]
Total HpCDF 0 ] 09

Form N-HR

162 of 588
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1DFA - Form I-HR CDD-1 EPA Sample No.

Lab Name: Cape Fear Analytical, LLC (CFA)

Lab Code: NC001894

Matrix: TISSUE
Sample wi/vol: 10.14 g
Water Sample Prep: N/A

Concentrated Extract Volume: 20 uL
% Solids/Lipids: N/A

Injection Volume:1 ulL

Case No. 41693

GC Column: DB-5SMS ID: 60m x 0.25mm, 0.25um

Concentration UnitsRE/X8

CDD/CDF Sample Data Summary JE873
High Resolution

Contract; EP10W001070
TO No.: 1335.2 : SDG No.: JE872

Lab Sample ID: 2793002

Lab File 1D:

A170CT11B-6

Date Received:  22-SEP-11
Date Extracted: 13-OCT-11
Date Analyzed: 17-OCT-11
Dilution Factor: 1

10 of 588

Selected Peak Ton |
Target Analyte Tons RT Ratio # Concentration | Q EMPC/EDL
R37.8-TCDD 3201322 ) U 0145
i1,2.3,7,8-PcCDD 356/358 U 0.141
1.2,3,4,7,8-HxCDD 390/392 U 0.168 B
1,2,3,6,7,8-HxCDD 390/392 ) U 0.169
1.2.37.89-HxCDD 390392 U 0.179
1,2,3,4.6,7.8-HpCDD 424/426 U 0213
1,2,34,6,7,8.9-OCDD 458/460 44.78 .88 1.13 j Mﬂ)
2,3,7,8-TCDF 304/306 31.04 .88 0.276 )’ n MG
1,2,3,7,8-PeCDF 3407342 U 0.126
2,34,7,8-PeCDF 340/342 U 0.110
1,2,3,4,7,8-HxCDF 374/376 U 0.089
1,2,3,6,7,8-HxCDF 3741376 U 0.0901
1.2,3,7,8,9-HXxCDF 374/376 U 0.135
R,3,4,6,7,8-HxCDF 3741376 U 0.0897
1,2,34,6,7,8-HpCDF 408/410 u 0.109
1.2,3,4,7,8,9-HpCDF 408/410 U 0.173
1,2,34,6,7,8,9-OCDF 442/444 U 0.335
NOTE: Concentrations, Estimated Muximum Possible Conentrations (EMPCs), and Estimuted Detection Levels (EDLs) for solid sumples are cakeulated on a dry weight basis
{except lissoes, which are reported on a wet weight basis with % Lipids).
Selected Peak Ion Ion Ratio
Labeled Compounds ITons RT Ratio # Limits % Rec# | Recovery Limits
13C-2,3,7.8-TCDD 332/334 31.58 7 0.65-0.89 71.3 (25%-164%)
13C-1,2,3,7,8-PeCDD 368/370 34.35 1.6 1.32-1.78 101 (25%-181%)
13C-1,2,34.7.8-HxCDD 402/404 36.99 1.25 1.05-1.43 72.1 (32%-141%)
13C-1,2,3,6,7,8-HxCDD 402/404 37.08 1.17 1.05-1.43 78.5 (28%-130%) -
13C-1,2,3,4,6,7,8-HpCDD 436/438 40.44 1.05 0.88-1.20 82.5 (23%-140%)
13C-OCDD 4701472 4478 91 0.76-1.02 74.0 (17%-157%)
13C-2,3,7,8-TCDF 316/318 31 .79 0.65-0.89 79.0 (24%-169%)
13C-1,2,3,7,8-PeCDF 3521354 33.58 1.52 1.32-1.78 50.9 (24%-185%)
13C-2,3,4,7,8-PeCDF 352/354 34.17 1.56 1.32-1.78 103 (21%-178%)
13C-1,2,3,4,7,8-HxCDF 384/386 36.26 5 0.43-0.59 73.2 (26%-152%)
13C-1,2,3,6,7,8-HxCDF 384/386 36.36 5 0.43-0.59 75.2 (26%-123%)
13C-2.3,4,6,7,8-HxCDF 384/386 36.86 .52 0.43-0.59 815 (28%-136%)
13C-1,2,3,7,8,9-HxCDF 384/386 37.66 .54 0.43-0.59 82.1 (29%-147%)
13C-1,2,3,4,6,7.8-HpCDF 418/420 39.15 46 0.37-0.51 78.0 (28%-143%)
13C-1,2,3,4,7.8.9-HpCDF 418/420 41.14 42 0.37-0.51 81.0 (26%-138%)
37C1-2,3,7,8-TCDD 328/NA 31.59 NA NA 76.5 (35%-197%)
# Column 1o he used 1o flag vatoes ontside QC limits.
Page 1 of |
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1DFB - Form I-HR CDD-2 EPA Samplc No.
CDD/CDF Toxicity Equivalence Summary 1”5373
High Resolution .

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070

Lab Code: NC001894 Case No.: 41693 TO No.: 1935.2 SDG No.: JE872
Matrix: TISSUE Lab Sample ID: 2793002

Sample wt/vol: 10.14 g ‘ Lab File ID: A170CT11B-6

Water Sample Prep: N/A ’ Date Received:  22-SEP-11

Concentrated Extract Volume: 20 ulL Date Extracted: 13-OCT-11 .

Injection Volume:1 ul % Solids/Lipids: N/A Date Analyzed: 17-OCT-11

GC Column: DB-SMS ID: 60m x 0.25mm, 0.25um Dilution Factor: 1
Concentration Units:ng/kg

T . TEF-Adjusted
Target Analyte Concentration TEF* Concentration
D3.7,8-TCDD 0 x1= 0
1.2.3,7,8-PeCDD 0 x1= 0 \

- 11,2.3.4,7,8-HxCDD 0 x0.1= 0
1,2.3,6,7.8-HxCDD 0 x0.1= 0
1,2,3,7.8.9-HxCDD 0 x01= 0
1,2,3,4,6,7,8-HpCDD 0 x 001 = 0
1,2,3.4,6,7,8.9-0CDD 3o x 0.0003 = 000335 o
P 37,8-TCDF 236 o x0.1= 0216~ 5
1.2,3,7.8-PeCDF 0 x 003 = 0
P.3.4,7.8-PeCDF 0 x03= 0
1,2,3,4,7.8-HxCDF 0 x0.1= 0
1,2.3.6,7,8-HxCDF 0 x0.1= 0
1,2,3,7,8.9-HxCDF 0 x0.1= 0
D.3.4,6,7,8-HxCDF 0 x01= 0
1.2.3,4.6,7,8-HpCDF 0 x 0.0] = 0
1,2,3.4,7,8.9-HpCDF 0 x 0.01 = 0
1,2,3,4,6,7,8.9-0CDF 0 x 0.0003 = 0

Total = L2493~ O
* TEF - Toxicity Equivalent Faclors from the World Health Orgnization (WHO), 2005.
VA \[\'27‘ \z&-
Page | of ] Form )-HR CDD-2 : ' DLMO02.2 (12/09)

18 of 588




1DFD - Form I-HR CDD+4 EPA Sumple No.

TEF Adjusted Concentration Mammal/Fish/Bird JEB73

Lab Name: Cape Fear Analytical, LLC (CFA) .. Contract: EP10W001070

Lab Code: NC001894 Case No.: 41693 TO No.: 19352 SDG No.: JE872

Matrix: TISSUE Lab Sample ID: 2793002

Sample wi/vol: 10.14 g ' Lab File ID: A170CT11B-6

Water Sample Prep: NA Date Received: 22-SEP-11

Concentraled Extract Volume: 20 uL Date Extracted: 13-OCT-11

Injection Volume:1 uL % Solids/Lipids: N/A ' Date Analyzed: 17-OCT-11

GC Cojumn: DB-SMS ID: 60m x 0.25mm, 0.25um Dilution Factor: 1 ’

Concentration Units:ng/kg
[ Target TEF | TEF-Adj. TEF | TEF-Adj.  TEF | TEF-Adj.
! Analyte Conc. Mammal Conc. Fish Cone. Bird Conc.
P.3,7.8-TCDD 145 ] .145 1. 145 T CdS
1,23.7.8-PeCDD 141 1 141 1 ™ aa . 1 I Y
1.2,3,4.7.8-HxCDD 168 0.1 T.0168 0.5 084 U005 T 008d
1.2.3,6.7,8-HxCDD 169 0.1 0165 0.01 00169 | 001 00169
1,2.3,7.8,9-HxCDD 179 0.1 . 0179 0.01 00179 T o0 1 01w
1.2.3.4,6,7.8-HpCDD 213 0.0 00213 0.001 000213 | 0001 | .000213 |
1,2.3.4,6,7,.8,9-0CDD 1.13 0.0003 .000339 0.0001 .000113 0.0001 000113
P.3.7.8-TCDF 0.276 0.1 0276 0.05 038 |1 ] T276
1.2,3.7.8-PeCDF 126 0.03 .00378 0.05 0063 0.1 T 0126
2.34,7,.8-PeCDF 1 0.3 033 05 055 ] T
1,2.3.4,7,8-HxCDF ' 089 0.1 0089 0.1 0089 0.1 0089
1.2,3,6,7.8-HXxCDF 10901 0.1 .00901 0.1 ~.00901 0.1 .00901
1,23,7.8,0-HxCDF 135 0.1 0135 0.1 0135 0.1 0135
D.34.,6,7,8-HxCDF .0897 0.1 00897 0.1 00897 0.1 700897
1,2,3.4,6,7,8 HpCDF _ 109 "0.01 00109 0.01 .00109 0.0 00109
1.2,3.4,7,8,9-HpCDF 173 0.01 00173 0.01 00173 0.0 00173
1,23.4.6,7.8.9-OCDF 335 0.0003 0001005 0.0001 .0000335 0.0001 0000335

Total= | 4477495 Total = 4921395 W Total= | 7561495 jf,
TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO) (Mammal 2005, Fish and Bird 1998). .
Form I-HR CDD-4 DLM02.2 (12/09)
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2DF - Form II-HR CDD EPA Sample No.

CDD/CDF Total Homologue Concentration Summary JE8T3
High Resolution .

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070
Lab Code: NC001894 Case No.: 41693 TO No.: 1935.2 SDG No.: JEB72
Matrix: TISSUE Lab Sample ID: 2793002
Sample wi/vol: 10.14 g Lab File ID: A170CT11B-6
Water Sample Prep: N/A Date Received:  22-SEP-11
Concentrated Extract Volume: 20 uL Date Extracted: 13-OCT-11
Injection Volume:1 ul % Solids/Lipids: N/A Date Analyzed: 17-OCT-11
GC Column: DB-SMS  ID: 60m x 0.25mm, 0.25um Dilution Factor: 1
Concentration Units:ng/kg

tHomologue Peaks Concentration Q EMPC/EDL

[Total TeCDD H 1 ’ 0.444 JQ

Total PeCDD ' 0 U 141

Total HxCDD ) T ] T ] 168

Total HpCDD T : 1] 213

Total TeCDF T 0.276 4 M

Total PeCDF 0 U 1

Total HxCDF 0 U .089

Total HpCDF 0 U | 109

Form 11-HR DLMO02.2 (12/09)
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1DFA - Form I-HR CDD-1
CDD/CDF Sample Data Summary
High Resolution

EPA Sumple No,
12874 T
i P

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070

Lab Code: NC001894 Case No. 41693 TO No.: 19352 SDG No.: JERT2
Matrix: TISSUE Lab Sample 1D: 2793003

Sample wt/vel: 10.17 p Lab File ID: A170CT11B-7

Water Sample Prep: N/A Date Received:  22-SEP-11

Concentrated Extract Volume: 20 uL Date Extracted: 13-OCT-11]

Injection Volume:1 ul 9% Solids/Lipids: N/A Date Analyzed: 17-QCT-11

Dilution Facter: 1

GC Column: DB-SMS 1D: 60m x 0.25mm, 0.25um

Concentration UnitsR2/Ke

Selected Peak lon o T T
Target Analyte lons RT Ratio#4 - Concentration Q EMPC/EDL
2.3,7,8-TCDD 320/322 o "Tu 013
[1,2.3.7,8-PeCDD 356/358 . 'y 0145 '
1.2,3.4,7,8-HxCDD 390/392 T U 0.224
1,2,3.6,7.8-HxCDD 390/392 B v 0.226
1,2,3,7,8,9-HxCDD 390/392 N _| o __ u 0238 |
12.3.4,6,7,8-HpCDD 4241426 | ¥ 0.256 _
1.2,3,4,6,7,89-0CDD 458/460 44.77 99 0.907 AN M &
2.,3,7,8-TCDF 304306 31 81 0252 Vi Mo
1,2.3,7,8-PeCDF 3407342 U 0.124
0.34,7,8-PeCDF 3407342 U 0.119
1,2,3,4,7.8-HXCDF 3741376 U 0.0981
1,2.3,6,7,8-HXxCDF 3747376 U 0.0989
1.2.3.,7.8,9-HxCDF 3741376 U 0.149
D 3.4.6,7.8-HxCDF 3741376 U "70.0999
1,2.3.4,6,7,8-HpCDF 408/410 U 0.In
1.2.3,4,7.8,9-HpCDF 408/410 U 0.190
1.2.3.4.6,7.8,9-OCDF- 4427444 U 0.356
NOTE: Concentrations, Estimated Maximom Possible Conentrations (EMPCs), and Estimated Detection Levels (EDLs) for solid samples are calculuied on u dry weight basis

{except thsues, which are reported on a web weight basis with % Lipids).

Selected Peak Ion Ion Ratio
Labeled Compounds lIons RT Ratio # Limits | % Rec# | Recovery Limits
13C-2,3,7,8-TCDD 332/334 31.58 75 0.65-0.89 81.0 (25%- 164%)
13C-1,2,3,7.8-PeCDD 368/370 34.36 1.61 1.32-1.78 97.5 (25%-181%)
13C-1,2,3,4,7,8-HxCDD 402/404 36.99 1.28 1.05-1.43 70.2 (32%-141%)
13C-1,2,3,6,7,8-HxCDD 402/404 37.08 1.26 105143 | 724 (28%-130%)
13C-1,2,3.4,6,7,8-HpCDD 436/438 40.44 1.08° 0.88-120 | 755 (23%-140%)
13C-OCDD 470/472 4477 91 0.76-1.02 61.6 (17%-157%)
13C-2,3,7.8-TCDF 316/318 3] 79 0.65-0.89 847 (24%-169%)
13C-1,2,3,7,8-PeCDF 352/354 33355 1.58 1.32°1.78 947 i (24%-185%) |
13C-2,3,4,7,8-PeCDF 352/354 34.17 16 1.32-1.78 986 . (21%-178%)
13C-1,2,3.4,7,8-HxCDF 384/386 36.27 .52 0.43-0.59 Tig | (26%-152%)
13C-1,2,3.6.7.8-HxCDF 384/386 36.37 53 043059 '_7'1T5f;’L_ (26%-123%)
13C-2.3,4.6,7,8-HxCDF 384/386 36.87 53 043059 17765 (28%136%) |
13C-1,2,3,7.8,9-HxCDF 3847386 3767 51 0.43-0.59 805 | (29%-147%)
13C-1,2.3,4.6,7,.8-HpCDF 418/420 39.15 44 0.37-0.51 742 (28%-143%) |
13C-1,2,3,4,7.8.9-HpCDF 418/420 41.14 41 037051 | 7397 1 (26%-138%) |
37C1-2,3,78-TCDD 328/NA 31.59 NA~ | T NA | 8SE | (35%-197%)

# Colimn to be used 1o flag values outside QC limis

DLM02.2 (12/09) 2

Form I-HR CDD-1
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"IDFB - Form I-HR CDD-2 EPA Sample No.
CDD/CDF Toxicity Equivalence Summary JEA74
High Resolution . .

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070

Lab Code: NC001894 Case No.: 41693 TO No.: 1935.2 $DG No.: JE872
Matrix: TISSUE - _ Lab Sample 1D: 2793003

Sample wt/vol: 10.17 g Lab File ID: A170CT11B-7

Water Sample Prep: N/A Date Received:  22-SEP-11

Concentrated Extract Volume: 20 uL Date Extracted:  13-QOCT-11

Injection Volume:1 uL, % Solids/Lipids: N/A Date Analvzed: 17-OCT-11

GC Column: DB-SMS 1D: 60m x 0.25mm, 0.25um Dilution Factor:” ]
Concentration Units:ng/kg

, TEF-Adjusted

Target Analyte : Concentration | TEF* ~ Concentration

3,7,8-TCDD 0 | x1= 0
1.2.3,7,8-PeCDD o T xa= 0
1,2,3,4,7,8-HxCDD ) 0 Lox0a= 0
1.2.3,6,7,8-HxCDD o T wxo00= 0 ;
1,2,3,7,8,9-HxCDD o x00= ] 0 |
1,2,34,6,7,8-HpCDD 0 X001 = B
1.2.3.4.6,7.8,9-OCDD B80T o | x0.0003= “00mP— o
2.3,7,8-TCDF 2520 x01= JUVIEZN
1,2,3.7.8-PeCDF 0 x 0.03= )
D.3,4.7.8-PeCDF 0 x03= 0
1,2.3.4.7.8-HxCDF 0 x0.1= 0
1,2,3,6,7,8-HxCDF 0 x0.1= 0
1,2,3,7.8,9-HxCDF 0 x0.1= 0
D.3.4,6,7.8-HxCDF 0 x0.1= 0
1.2,3,4,6,7,8-HpCDF_ 0 x 001 = 0
1,2.3,4,7.8,9-HpCDF 0 x 0.0l = 0
1.2,3.4.6,1,8,5-OCDF 0 x 0.0003 = 0

Total = _D25472T O

* TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO), 2005.

M Y21z
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1DFD - Form 1-HR CDD-d

TEF Adjusted Concentration Mammal/Fish/Bird

Lab Name: Cape Fear Analytical, LLC (CFA)
Lab Code: NC001894 Case No.: 41693

Matrix: TISSUE

Sample wt/vol: 10.17 g

Water Sample Prep: N/A
Concentrated Extract Yolume: 20 uL

Injection Volume:1 uL
GC Column: DB-5MS

% Solids/Lipids: N/A
ID: 60m x 0.25mm, {).250m

EPA Sumpic No.
JERTA

SDG No.: JE872

Contract: EPIOW001070

TO Nao.: 19352

Lab Sample ID: 2793003

Lab File 1D: A170CTI11B-7
Date Received:  22.SEP-1]
Date Extracted:  13-0CT-1}
Date Analyzed: 17-0CT-11)

Dilution Factor: 1

Concentration Units:ng/kg

Target TEF | TEF-Adj. TEF . TEF-Adj..  TEF | TEF-Adj. |
Analyte Conc. Mammal | Conc. Fish Conc. l Bird Conc.
R.3,7,8-TCDD J13 ] 1 .3 N R T
1.2,3,7,8-PeCDD J4s .1 i A ] Caas T T[T 45
1,2,3.4,7,8-HxCDD 224 ] 01 U T24 0 12 P o0s 0112
1.2,3.6,7.8-HxCDD 26 01, 026 001 00226 001 | 00226 ]
1,2.3,7,8,8-HxCDD 238 To o238 | oo | 00238 01 0238
1.2,3,4.6,7.8-HpCDD 256 0.01 00256 | 0001 | .000256 0.001 000256
1.2.3.4,6.7,8,9-0CDD 0.907 0.0003 10002721 0.0001 0000907 0.0001 .0000507
2.3,7.8-TCDF 0.252. 0.1 0252 0.05 0126 ] 252
1,2,3,7.8-PeCDF 124 003 00372 0.05 0062 0.1 0124
D.3.4,7,8-PeCDF 119 0.3 0357 0.5 10595 ] 119
1,2.3:4,7,8-HxCDF 0981 0. 00081 0.1 .00981 0.1 100981
1,2,3.6,7.8-HxCDF .0989 0.1 100989 01 | .00989 0.1 00989
1.2,3,7,8.9-HxCDF 149 0.1 0145 0.1 0149 01 0149
R,3.4,6,7,8-HxCDF 0999 0.1 100999 01 .00599 0.1 100999
1,2.3.4,6,7,8-HpCDF 111 0.0 00111 0.01 00111 0.0 00111
1,23.4,7,8 9-HpCDF 19 0.01 0019 0.01 0019 0.0 0019
1.2.3,4,6,7.8,9-OCDF 356 0.0003 0001068 0.0001 0000356 0.0001 .0000356
Total= | 4419589(} Total= .5009223 Total = 7266423 [A

TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO) (Mammal 200S, Fish and Bird 1998).
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2DF - Form 1I-HR CDD
CDD/CDF Total Homologue Concentration Summary
High Resolution

1:PA Sumple N
874

ENPL £ R

- MB

.

W

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W00107¢
Lab Code: NC001894 Case No.: 41693 TO No.: 1935.2 SDG No.: JE§72
Matrix: TISSUE Lab Sample ID: 2793003
Sample wi/vol: 10.17 g Lab File 1D: A170CT11B-7
Water Sample Prep: N/A Date Received:  22-SEP-11
Concentrated Extract Volume: 20 ul Date Extracted: 13-OCT-11
Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed: 17-OCT-1)
GC Column: DB-5SMS ID: 60m x 0.25mm, 0.25um Dilution Factor: 1
Concentration Units:ng/kg
Homologue Peaks Concentration Q EMPC/EDL
Total TeCDD 2 W vess
i;]'olal PeCDD 0 - v NER
iTotal HxCDD 0 U 224
Ih‘ola] HpCDD 0 i Tu 2560
Total TeCDF 1 0252 YA '
TTotal PeCDF 0 o u’ a1
Total HXxCDF 0 u '.W_—q
Total HpCDF 0 ) - uo “m‘___
Form 11-HR
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1DFA - Form I-HR CDD-1 EPA Sample No.
CDD/CDF Sample Data Summary iES7S 1

i

High Resolution Lo

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EPIOW001070
. Lab Code: NC001894 Case No. 41693 TO No.: 1935.2 SDG No.: JE872
Matrix: TISSUE Lab Sample 1D: 2793004
Sample wt/vol: 10.84 ¢ Lab File 1D): Al170CTI1B-8
Water Sample Prep: N/A Date Received:  22.SEP-11
Concentrated Extract Volume: 20 ulL Date Extracted:  13-OCT-11
Injection Volume:} ulL. % Solids/Lipids: N/A Date Analyzed:  17-0CT-11

GC Column: DB-SMS ID: 60m x 0.25mm, (.25um Dilution Factor: 1
Concentration UnitsP2/KE

Selected Peak lon

Target Analyte lons RT Ratio# . | Concentration | Q EMPC/EDL .
0.3.7,8-TCDD T 1 sz0m22 U 0.129
12.3,7,8-PeCDD © T 356358 T U 0.2 1.
12,3,4,7,8-HxCDD 390/392 U 0.162
1,2,3,6,7,8-HxCDD T T 390n92 T T U 0160
1.2,3.7,8,9-HxCDD 390392 | C - U o170 |
1.2,3,4,6,7,8-HpCDD - 424/426 ) T - U T 0096
1,2.3,4,6,7.8,9-0CDD . 458/460 4482 | 89 0.994 A RV
P.3,7.8-TCDF 304/306 3101 69 0.177 Vi mB
1,2.3,7,8-PeCDF 3407342 u 0.129 :
0.3.4.7,8-PeCDF 340/342 u 0.119
1,2,3.4,7.8-HxCDF 374/376 §] 0.0928
1,2,3,6,7,8-HxCDF 3741376 §] 0.0859
1,2.3,7,8,9-HxCDF 374/376 U 0.142
D.3.4.6,7,8-HxCDF : 3747376 u 0.0978
1,2,3,4.6,7,8-HpCDF 408/410 §] 0.106
1,2,3.4.7,8.9-HpCDF " 408/410 §] 0.182
1,2,3.4,6,7,8,9-OCDF 4421444 §] 0367
NOTE: C ations, Esti d Maxi Possible Conentrations (EMPCs), and Estimuted Detection Levels (EDLs) for solid samples are cakculated on a dry weight basis

(except tissues, which are reported on a wet welght basis with % Lipids).

Selected Peak Ion Ion Ratio

Labeled Compounds Tons RT Ratio # Limits % Rec # | Recovery Limits
13C-2,3,7,8-TCDD T 332/334 31.58 82 0.65-0.89 720 (25%-164%)
13C-1,2,3,7,8-PeCDD 368/370 3436 153 132-1.78 90.2 (25%-181%)
13C-1,2,3,4,7,8-HxCDD 402/404 36.99 1.28 1.05-143 65.5 (32%-141%)
13C-1,2,3.6,7,8-HxCDD 402/404 37.08 1.26 1.05-1.43 721 (28%-130%)
13C-1.2,3.4,6,7,8-HpCDD , 436/438 4044 1.06 0.88-1.20 708 T(23%-140%)
13C-OCDD 470/472 4478 | 9 0.76-1.02 68.2 UT%-157%) |
13C-2,3,7,8-TCDF 316/318 31 R 0.65-0.89 797 (24%-169%)
13C-1,2.3,7,8-PeCDF 352/354 3355 1.62 1.32-1.78 £6.9 (24%-185%)
13C-2,3,4,7,8-PeCDF 352/354 34.17 1.56 1.32-1.78 94 4 (21%-178%)
13C-1,2,3,4,7,8-HxCDF "7 3841386 |  36.27 51 0.43-0.59 65.8 (26%-152%)
13C-1,2.3,6,7,8-HxCDF 3B4/386 3637 5 7] 043059 65.9 (26%-123%)
13C-2,3.4,6.7,8-HxCDF " 384/386 36.87 55 043-059 | 698 (28%-136%)
13C-1,2,3,7.8,9-HxCDF T 3847386 | 3766 53 043059 | 724 | (29%-147%) |
13C-1,2,3.4,6.7.8-HpCDF : " 418/420 3915 44 | 037051 | 707 | (28%-143%) |
13C-1,2,3,4,7.8,9-HpCDF " 418/420 41,14 44 | 037-051 | 731 | T(26%-138%) |
37CI-2.3,7.8-TCDD ‘17T 328/NA ‘3159 NA NA 155 (35%-197%)
# Column to be used to flag values sutside QC limits. . &
Page 1 of } Form 1-HR CDD.1 DLMO02.2 (12/09)
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IDFB - Form 1-HR CDD-2
CDID/CDF Toxicity Equivalence Summary

High Resolution

EPA S'fnpp_le No.
DE87S

-

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070

Lab Code: NC001894 Case No.: 41693 TO No.: 19352 SDG No.: JE872

Matrix: TISSUE Lab Sample ID: 2793004

Sample wt/vol: 10.84 p Lab File ID: A170CT11B-8

Water Sample Prep: N/A Date Received:  22-SEP-11

Concentrated Extract Volume: 20 uL Date Extracted: 13-OCT-11

Injection Volume:} uL % Solids/Lipids: N/A Date Analyzed: 17-OCT-11

GC Column: DB-5MS_ ID: 60m x 0.25mm. 0.25um Dilution Factor: 1

Concentration Units:ng/kg
o T ) : | ) _TEF-Adjusted
Target Analyte - Concentration TEF* Concentration
23.7.8-TCDD o x1= 0
123.78PCDD "~ g0 xi= [0
'1.2.3.4.78-HxCDD | 0 x 0.1= 0 i
1.23.6.78-HxCDD ) 0 x0.1= 0
1.23789-HxCDD 0 x01= 0 ]
1,2,3.4,6,7,8-HpCDD 0 x0.01 = 0 i
1.2.3,4.6,7,8,9-OCDD M~ 0 x 0.0003 = 0002982 o I
0.3.7,8-TCDF Fo x01= I 5
1,2.3,7.8-PeCDF 0 x003= 0
2.3,4,7,8-PeCDF 0 x03= 0
1.2,3,4,7,8-HxCDF 0 x0.1= 0
1,2.3,6,7,8-HxCDF 0 x0.1= 0 o]
1,2,3,7,8,9-HxCDF 0 x0.1= 0
2.3.4,6,7,8-HxCDF 0 x0.1= 0
1.2,3,4,6,7.8-HpCDF 0 x 0.01 = o ]
1.2.3.4.7.8.9-HpCDF 0 x 0.01 = 0 T
1,2,3,4,6,7,8,9-OCDF 0 x 0.0003 = 0

: Total = 139987~ o
* TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO), 2005,
A \\\'Z)] (e
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1DFD - Form I-HR CDD-4

EPA Sampie No.

TEF Adjusted Concentration Mammal/Fish/Bird rE875
Lab Name:. Cape Fear Analvtical. 1L1.C (CFA) Contract: EP10W001070
Lab Code: NCOO18%4 Case No.: 41693 TO No.: 19352 SDG No.: JE872
Matrix: TISSUE Lab Sample ID: 2793004 '
Sample wi/vol: J0.84 ¢ Lab File ID: A170CT11B-8
Waler Sample Prep: N/A " Date Received:  22-SEP-11
Concentrated Extract Volume: 20 ul Date Extracted: 13-OCT-11
Injection Volume:1 uL, % Solids/Lipids: N/A Date Analyzed: 17-OCT-11
GC Column: DB-SMS  1D: 60m x 0.25mm. (.25um Dilution Factor: 1 '
Concentration Unils:ng/kg
" Target ST "TEF | TEF-Adj. TEF TEF-Adj. | TEF TEF-Adj.
) Analvte 1 Conc. Mammal Conc. Fish Conc. i . Bird Conc.
2.3.7.8-TCDD 129 T 129 ] 129 129
1.2:3.7.8-PcCDD R 3 T 129 ] 129 N 129
1.2.3,4.78-HxCDD Tooe2 T o 0162 0.5 -~ 081 0.05 0081
1.2,3.6.7.8-HxCDD N e 01 016 001 0016 001 .0016
1,2,37.89-HxCDD 17 0.1 017 0.01 0017 0.1 017
1,2,3.4,6,7,8-HpCDD 196 001 .00196 0.001 000196 0.001 .000196
1,2,3.4,6,7.8,9-0CDD 0.994 0.0003 .0002982 0.0001 0000954 0.0001 .0000994
0,3,7,8-TCDF 0.177 0.1 0177 | 005 .00885 1 177
1,2,3,7,8-PeCDF .129 0.03 .00387 0.05 .00645 0.1 .0129
2.3.4,7,8-PeCD}? 119 0.3 .0357 0.5 - .0595 1 119
1,2,3,4,7,8-HxCDF .0928 0.1 .00928 0.1 .00928 0.1 .00928
1,2,3,6,7.8-HxCDF .0899 0.1 .00899 0.] .00899 0.1 .00899
1,2,3,7,8.9-HxCDF .142 0.] .0142 0.1 .0142 0.1 0142
R.3,4,6,7,8-HxCDF .0978 0.1 .00978 0.1 .00978 0.1 .00978
1,2,3,4,6,7,8-HpCDF 106 0.01 .00106 0.01 © .00106 0.01 .00106
1,2,3,4,7,8,9-HpCDF .182 0.01 .00182 0.01 .00182 0.01 .00182
1,2.3,4,6,7.8,9-OCDF 367 0.0003 .0001101 0.0001 0000367 0.0001 .0000367
Total = .4119683L Total = __.46%621 Total = 6390621

TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO) (Mammal 2005, Fish and Bird 1998).

Page ) of 1

28 of 588

Form 1-HR CDD-4

W

DLM02.2 (12/09)




2DF - Form 11-HR CDD EPA Sample No.

CDD/CDF Total Homologue Concentration Summary UEB7S
High Resolution e
Lab Name: Cape Fear Analvytical, LLC (CFA) Contract:  EPT10W001070
Lab Code: NC001894 Case No.: 41693 TO No.: 19352 SDG No.: JE872
Matrix: TISSUE Lab Sample H): 2793004
Sample wt/vol: 10.84 g Lab File 1D: A170CT11B-8

Water Sample Prep: N/A
Concentrated Extract Volume: 20 uL

Date Received: 22-SEP-1}
Date Extracted:  13-0C7T-)1

Injection Volume:] uL % Solids/Lipids: N/A Date Analyzed:  37-0CT-11
GC Column: DB-SMS ID: 60m x 0.23mm. 0.25um Dilution Facior: )

Concentration Units:ng/kg

Homeologue ! Peaks Concentration Q EMPC/EDL_\]

Total TeCDD ! 0 U 129

Total PeCDD S0 v 12977

Total HxCDD i 0 v © 6

Total HpCDD ] 0 U 196 ,

Total TeCDF 1777 1 ! 0177 T )W MR
Tota} PeCDF 0 U 119

Total HXCDF 0 T ] 0899

Total HpCDF 0o | U .106

165 of 588

W

Furm 1I-HR

]

DLMO02.2 (12/09)



1IDFA - Form I-HR CDD-1 EPA Sample No.

Lab Name: Cape Fear Analvtical, LLC (CFA)

Lab Code: NC001894
Matrix: TISSUE
Sample wifvol: 10.33 g

Water Sample Prep: N/A

Case No. 41693

Concentrated Extraet Volume: 20 ul

-Injeclinn Volume:1 ul
GC Column: DB-5MS

CDD/CDF Sample Data Summary JE876
High Resolution :
Contract: EP10W001070
TO No.: 1935.2 SDG No.: JEB72
Lab Sample ID: 2793005
Lab File ID: A170CT11B-9
Date Received:  22-SEP-11
Date Extracted: 13-OCT-11
Date Analyzed: 17-OCT-11

% Sclids/Lipids: N/A

ID: 60m x 0.25mm, 0.25uvm

Concentration Units R&/Kg

—_——- —————— -

Dilution Factor: 1

Selected Peak Ton
l’l‘argcl Analvie lons RT Ratio # Concentration | Q EMPC/EDL
2.3.7.8-TCDD 7320822 u 0.108
1.2.3.7.8-PeCDD N 3567358 N h U 0.113
1234781xCDD 3901392 i u 0.127
1.23.678HxcDD _ 390392 | T U 0.129
1.2.3.7.8.9-HxCDD T 3907392 ) V] 0.136
1.2.3.4.6.7.8-HpCDD 4247426 U 0.185
1.2,3,4.6,7,8.9-0CDD 458/460 4478 | 101 1.0] V MR
2.3,7.8-TCDF 304/306 U 0.131
1.2.3,7,8-PeCDF 3407342 §] 0.0939
D.3.4,7 8-PeCDF 3407342 - ] 0.0877
1.2,3,4.7.8-HxCDF 3741376 U 0.0579
1.2.3,6,7,8-HxCDF 3741376 B §] 0.0691
1,2.3.7.8.9-HxCDF 3741376 §] "0.105
D,34,6,7.8-HxCDF 3741376 - U 0.0701
1,2,3,4,6,7,8-HpCDF 408/410 U 0.090
1.2.3.4,7.8,9-HpCDF 40R/410 U 0.146
1.2,3.4.6,7.8,9-OCDF 442444 - U 0.350
NOTE: Concentrations, Estimated Maximum Possible Conentrations (EMPCs), and Estimated Detection Levels (EDLs) for solid samples are calculated on a dry weight basis
(excepl tissves, which are reported on » wet weight basis with % Lipids). :
" Selected Peak lon lon Ratio
Labeled Compounds Tons RT Ratio # Limits % Rec # | Recovery Limits
13C-2.3.7.8-TCDD 332334 31.58 17 0.65-0.89 79.2 (25%- 164%)
13C-1,2,3,7,8-PeCDD 368/370 3436 | 157 1.32-1.78 103 (25%-181%)
13C-1,2,3.4,7.8-HxCDD 402/404 37 1.27 1.05-1.43 742 (32%-141%)
13C-1,2,3,6,7,8-HxCDD 402/404 37.09 1.27 1.05-1.43 75.4 (28%-130%)
13C-1.2,3,4,6,7,8-HpCDD 436/438 40.44 1.08 0.88-1.20 78.0 (23%-140%)
13C-O0CDD N 470/472 44.78 91 0.76-1.02 64.2 (17%-157%)
13C-2.3.7.8-TCDF 316/318 3] 79 0.65-0.89 84.4 (24%-169%)
13C-1.2,3,7.8-PeCDF 3527354 33.55 159 1.32-1.78 99.7 (24%-185%)
13C-2.3.4,7,8-PeCDF 352/354 34.18 1.56 1.32-1.78 103 (21%-178%)
13C-1.2.3.4.7,8-HxCDF 384/386 3627 52 0.43-059 | 882 (26%-152%)
13C-1.2,3.6.7.8-HxCDF "7 384386 36.37 55 0.43-0.59 76.5 (26%-123%)
13C-2,3.4.6,7.8-HxCDF 384/386 36.87 752 0.43-0.59 78.9 (28%-136%)
13C-1,2.3.7.8.9-HxCDF 3847386 37.67 53 | 043059 | 839 (29%-147%)
13C-1,2,3.4.6,7.8-HpCDF 418/420 39.17 44 0.37-0.51 72.7 (28%-143%)
13C-1.2,3.4.7,8.9-HpCDF “418/420 4115 44 0.37-051 75.9 (26%-138%)
B7CI-2378-TCDD 328/NA 3759 NA NA 845 (35%-197%)
# Column in be used 1o Nap vulues vutside QC timits.
Page 1 of 1 Form I-HR CDD-1 DLM02.2 (12/09)
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1DFB - Form 1-HR CDD-2 EPA Sample No.

CDD/CDF Toxicity Equivalence Summary E876
High Resolution

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070

Lab Code: NCO01894 Case No.: 41693 TO No.: 1935.2 SDG No.: JE872

Matrix: TISSUE Lab Sample ID: 2793005

Sample wi/vol: 10.33 ¢ ; _ Lab File ID: A170CT11B-9

Water Sample Prep: N/A Date Received:  22-SEP-11

Concentrated Extract Volume: 20 ul Date Extracted: 13-OCT-11

Injection Volume:1 ul % Solids/Lipids: N/A Date Analyzed: 17-OCT-11

GC Column: DB-5MS -ID: 60m x 0.25mm, 0.25um Dilution Factor: 1

Concentration Units:ng/kg
T h TEF-Adjusted
Target Analyte Concentration TEF* Concentration
2.3.7.8-TCDD ' 0 X1l= 0
12.3.7.8-PeCDD 0 xi= 0
1.2.3.4.7.8-HxCDD 0 x0.]= 0
1.2,3.6.7.8-HxCDD 0 x0.1= )
1.2,3,7,8.9-HxCDD ) 0 x0.1= 0
1,2.3,4,6,7,8-HpCDD D] x001= 0
1,2,3,4,6,7,8,9-OCDD’ A6 o x 0.0003 = 00303- o
2,3,7.8-TCDF o x0.1= 0
1,2,3,7,8-PeCDF 0 x0.03= 0
D.3,4,7,8-PeCDF 0 x03= 0
1,2,3,4,7,8-HxCDF 0 x0.1= 0
1,2,3,6,7,8-HxCDF 0 x0.] = 0
1,2,3,7,8,9-HxCDF 0 x0.1= 0

N 2.3,4,6,7,8-HxCDF 0 x0.1= 0
1,2.3,4,6,7,8-HpCDF ) x 0.01 = 0
1,2,3,4,7,8,9-HpCDF 0 x 001 = 0
1,2,3,4,6,7,8,9-OCDF 0 x 0.0003 = 0
Total = _0n036e3- O
* TEF - Toxicity Equivalent Factors from the World Health Orgnizntion (WHO), 2005.
Vo 1 vz 1z
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1DFD - Form 1-HR CDD-4 EPA SampleNo.
TEF Adjusted Concentration Mammal/Fish/Bird JE876 i

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070

Lab Code: NCD01894 Case No.: 41693 TO No.: 1935.2 SDG Neo.: JEg872
Matrix: TISSUE Lab Sample 1D: 2793005
Sample wi/vol: 1033 g Lab File ID: A170CT11B-9

Water Sample Prep: N/A Date Received:  22-SEP-11
Concentrated Extract Volume: 20 ul _ Date Extracted: 13-0OCT-11
Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed: 17-OCT-11

ID: 60m x 0.25mm, 0.25um Dilution Factor: 1

GC Column: DB-5MS

- Concentration Units:ng/kg

" Target i TEF | TEF-Adj. TEF TEF-Adj. TEF | TEF-Adj.
Analyte Conc. Mammal Conc. Fish Conc. Bird Conc.
23.7.8-TCDD 108 1 1108 1 _108 1 108
1.2.3.7.8-PcCDD 113 1 113 1 113 ] 113
172.3.4.7,8-HxCDD 27 0.1 ~ 0127 0.5 0635 0.05 100635
1,2.3,6,7.8-HxCDD 129 0.1 0129 0.0 00129 0.01 00129
1.2.3.7.8,9-HxCDD 136 01 0136 0.0 00136 0.1 0136
1.2,3,4.6,7.8-HpCDD 185 0.01. 00185 0.001 000185 0.001 000185
1,2,3,4,6,7,8,9-0CDD 101 0.0003 .000303 0.0001 .000101 0.0001 1000101
3,7,8-TCDF 31 0.1 0131 0.05 00655 1 131
1.2.3,7.8-PeCDF 0939 0.03 002817 0.05 004695 0.1 00939 |
D.3.4,7.8-PeCDF 0877 0.3 0263) 05 04385 ] 0877
1.23,4,7,8-HXxCDF 0579 0.1 00579 0.1 00579 0.1 100579
1,2,3,6,7,8-HxCDF 0691 0.1 00691 0.1 100691 0.1 ".00691
1.2.3.7,8,.9-HxCDF 105 0.1 0105 0.1 0105 0. 0105
D 3.4.6,7,8-HxCDF 0701 0.1 00701 0.1 00701 01 00701
1,2,3,4.,6,7,8-HpCDF 09 0.01 20009 0.01 0009 0.01 .0009
1.2.3.4,7,.8.9-HpCDF 146 0.01 100146 0.0 00146 0.01 00146
1,2.3.4,6,1.8,9-OCDF 35 0.0003 -000105 0.0001 1000035 0.0001 1000035
Total = 337255{)] Total= 375136 ()| Total= 503221 | )|

TEF - Toxidty Equivalent Factors from the World Health Orgnization (WHO) (Mammal 2005, Fish and Bird 1998).
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2DF - Form 11-HR CDD EPA Sample No.

CDD/CDF Total Homologue Concentration Summary :"5876
High Resolution

Lab Name: Cape Fear Amilvtical. LLC (CFA) Contract: EP10W001070

Lab Code: NC001894 "Case No.: 41693 TO No.: 1935.2 SDG No.: JE872

Matrix: TISSUE . Lab Sample ID: 2793005

Sample wt/vol; 10.33 p Lab File ID: A170CT11B-9

Water Sample Prep: N/A Date Received:  22-SEP-11

Concentrated Extract Volume: 20 ul. Date Extracted: 13-OCT-1}

Injection Volume:1 ul. % Solids/Lipids: N/A Dale Analyzed: 17-OCT-11

GC Column: DB-5MS 1) 60m x (.25mm. 0.25um Dilution Factor: 1

Concentration Unils:np/kyp

- - - e __.._.I
Homologue Peaks Concentration Q EMPC/EDL |
Total TeCDD 0 U 108 |
Total PeCHD B B I Tlut T Tl ‘]
Total HxCDD T 0 T ue 27 !
e e T S T
Total TeCDF 0 U 131
Total PeCDF ) 0 ) U 4705
Total HxCDF 0 Uy 0s9
otal HpCDF 0 u .09 |
W
Form 11-HR ‘ DLMO02.2 (lm)
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1DFA - Form I-HR CDD-1 EPA Sample No.
CDD/CDF Sample Data Summary JE877
High Resolution

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070
Lab Code: NC001894 Case No. 41693 TO No.: 1935.2 SDG No.: JE872
Matrix: TISSUE Lab Sample ID: 2793006
Sample wi/vol: 10.37 g Lab File ID: . A170CT11B-10
Water Sample Prep: N/A Dafe Received:  22-SEP-11
Concentrated Extract Volume: 20 uL Date Extracted: 13-OCT-11
Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed: 17-0OCT-11
GC Column: DB-5SMS 1ID: 60m x 0.25mm, 0.25um Dilution Factor: }
Concentration Units 22K

) Selected Peak lon !
(Target Analyte Ions RT Ratio # Concentration | Q EMPC/EDL }
2.3.7,8-TCDD 320/322 U 0.0879 -
1.2,3,7,8-PeCDD 356/358 U 0.0885 '
1.2.3,4,7,8-HxCDD 390/392 u 0.132
1.2.3,6,7.8-HxCDD 3907392 U 0.135 :
1,23,789-HxCDD - 390/392 U 0141 i
1,2,3,4,6,7.8-HpCDD 4241426 u 0.167
1,2,34,6,7,89-0CDD 458/460 4481 84 115 Vi T
2,3,7.8-TCDF 3047306 31 8 0.168 )/Jﬁ
1,2,3,7.8-PeCDF 340/342 U 0.0754
2,3,4,7,8-PeCDF 3407342 U 0.0737
1,2,3,4,7,8-HxCDF 374/376 U 0.0598
1,2,3,6,7,8-HxCDF 374/376 u 0.0648
1,2,3,7,8,9-HxCDF 374/376 U 0.110
2.3.4,6,7.8-HxCDF 374/376 U 0.0712
1.2,3.4,6,7,8-HpCDF 408/410 U 0.0789
1,2,3,4,7,8,9-HpCDF 408/410 U 0.137
1,2,3,4,6,7,8,9-OCDF 442/444 U 0.268

NOTE: C -ations, Esti

{except tissues, which are reported on a wet weight basks with % Lipids).

Possible Conentrations (EMPCs), and Estimated Detection Levek (EDLs) for solid sumples are calculated on a dry weight busis

Selected Peak lon Ion Ratio

Labeled Compounds Ions RT Ratio # Limits 9% Rec # | Recovery Limits
13C-2,3,7,8-TCDD 332/334 31.58 8 0.65-0.89 81.8 (25%-164%)
13C-1,2,3,7,8-PeCDD 368/370 34.37 1.57 1.32-1.78 106 (25%-181%) |
13C-1,2.3,4,7.8-HxCDD 402/404 37 1.28 1.05-1.43 72.1 (32%-141%)
13C-1,2,3,6,7,8-HxCDD 402/404 37.09 132 1.05-1.43 76.0 (28%-130%)
13C-1,2,3.4,6,7,8-HpCDD 436/438 40.45 -1.04 0.88-1.20 73.3 (23%-140%) |
13C-OCDD 470/472 4478 .89 0.76-1.02 60.7 (17%-157%)
13C-2,3,78-TCDF 316/318 31 78 "0.65-0.89 84.4 (24%-169%)
13C-1,2,3,7,8-PeCDF 352/354 33.55 1.6 1.32-1.78 995 | (24%-185%)
13C-2.3.4,7,8-PeCDF 352/354 34.17 1.57 1.32-1.78 105 (21%-178%)
13C-1.2.34,7,8-HxCDF 384/386 36.27 .53 0.43-0.59 853 (26%-152%)
13C-1,2.3,6,7,8-HxCDF 384/386 36.37 51 0.43-0.59 750 (26%-123%)
13C-2,3.4,6,7 8-HxCDF 384/386 36.87 55 0.43-0.59 76.4 (28%-136%)
13C-1,2,3,7,8.9-HxCDF 384/386 37.67 51 0.43-0.59 79.6 (29%-147%)
13C-1,2,3,4,6,7 8-HpCDF 418/420 39.17 44 0.37-051 69.0 (28%-143%) |
13C-1,2,34,7,8,.9-HpCDF - 418/420 41.15 45 0.37:0.5] 723 | (26%-138%)
37Ci-2,3,7.8-TCDD 328/NA 31.59 NA " NA 90.0 (35%-197%)

# Column 10 be used 1o flug values vutside QC limits.

Page 1 of 1
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1DFB - Form I-HR CDD-2 EPA Sumple No.

CDD/CDF Toxicity Equivalence Summary ]”5877
High Resolution _ Lo~
Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070
Lab Code: NC001894  Case No.: 41693 TO No.: 19352 SDG No.: JE872
Matrix: TISSUE Lab Sample ID: 2793006
Sample wi/vol: 1037 g Lab File ID: A170CT11B-10
Water Sample Prep: N/A Date Received:  22-SEP-11
Concentrated Extract Volume: 20 ul Date Extracted: 13-OCT-1]
Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed: 17-OCT-11

GC Column: DB-5SMS_ ID: 60m x 0.25mm, 0.25um  Dilution Factor: 1
Concentration Units:ng/kg

‘| " TEF-Adjusted
arget Analyte Concentration TEF* i Concentration

P.3,7.8-TCDD 0 x1= 0
1,2.3,7.8-PeCDD 0 TTx 1= 0
1,2.3.4,7,8-HxCDD 0 x01= h 0
1.2.3,6,7.8-HxCDD 0 x01= T o
1,2,3,7,8.9-HxCDD ) x0.1 = 0 ]
1,2,3,4,6,7.8-HpCDD 0 % 0.0 = o
1,2,3.4,6,7,89-OCDD 1159 | x0.0003= 000345 O
P.3.7.8-TCDF 168> x01= D16t o
1,2,3.7,8-PeCDF 0 Tx003= 0
2,3.4,7,8-PeCDF 0 x03= o
1,2,3,4,7.8-HXxCDF 0 x01= 0
1,2.3,6,7,8-HxCDF 0 x0.1= 0
1,2,3,7,8,9-HxCDF 0 x0.1= ) 0
P.3.4,6.78-HxCDF 0 x0.1= 0
1,2,3,4.6,7.8-HpCDF 0 x001= 0
1.2,34,7.8,9-HpCDF ) x 0.01 = 0
1,2.3,4,6.7.8.9-OCDF 0 x 0.0003 = 0

Toial = J}JH-S’ 8}

* TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO), 2005,
pr el
Page 1 of ) Form J-HR CDD-2 : DI.M02.2 (12/409)
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1DFD - Form I-HR CDD-4

1P Sample Nay

TEF Adjusted Concentration Mammal/Fislh/Bird A1-K77

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070
Lab Code: NC001894 Case No.: 41693 TO No.: 1935.2 SDG Nu.: JEB72
Matrix: TISSUE Lab Sample ID: 2793006
Sample wi/vol: 10.37 g Lab File ID: A170CT11B-10
Water Sample Prep: N/A Date Received:  22-SEP-11
Concentrated Extract Volume: 20 ul, Date Extracted: 13-OCT-11]
Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed: 17-OCT-11
GC Column: DB-5SMS  ID: 60m x 0.25mm, 0.25um  Dilution Factor: ]
Concentration Units:ng/kg

Target TEF | TEF-Adj. TEF TEF-Adj.  TEF TEF-Adj.

Analyte Conc. Mammal Conc. Fish Conc. Bird Conc.
2.3,7.8-TCDD 0879 ] L0879 1 0879 1 0879
1.2.3,7,8-PeCDD .0885 1 .0885 ] .0885 | LORRS
1.2.3,4,7,8-HxCDD 132 0.1 0132 05 066 0.03 0066
1.2.3,6,7.8-HxCDD 135 0. 0135 0.0] 001357 1 o 00135
1.2.3,7,8.9-HxCDD 141 01 ] 014 o001 | o014 0l T
1,2,3,4,6,7,8-HpCDD 167 0.01 00167 0.001 000167 0.001 000167 |
1,2,3,4,6,7.8,9-0CDD 1.15 0.0003 .000345 0.0001 .000115 0.0001 000115
2.3,7,8-TCDF 0.168 0.1 0168 0.05 0084 1 168
1,2.3,7,8-PeCDF 0754 0.03 002262 0.05 .00377 0.1 00754
2,3.4,7,8-PeCDF .0737 03 02211 05 03685 T .0737
1,2,3,4,7,8-HxCDF .0598 0.1 .00598 0.1 .00598 0.1 .00598
1,2.3,6,7.8-HxCDF 0648 0.1 00648 0.1 .00648 0.1 00648
1,2,3,7,8,9-HxCDF 11 0.1 011 0.1 .011 0.1 i 011
2.3,4,6,7,8-HxCDF 0712 0.1 00712 0.1 00712 7] 01 1 00712
1.2,3,4,6,1,8-HpCDF 0789 001 1000789 0.01 1000789 001 | 000789
1,2,3,4,7,8,9-HpCDF 137 0.01 00137 0.01 .00137 0.01 00137
1,2,3,4,6,7,8,9-OCDF .268 0.0003 .0000804 0.0001 0000268 0.000} .0000268

Total = .2932064 Total = 3272278\l Total= 4807378 (AL

TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO) (Mammal 2005, Fish and Bird 1998).
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2DF - Form 11-HR CDD
CDD/CDF Total Homologue Concentration Summary

Lab Name: Cape Fear Analytical, LLC (CFA)

Lab Code: NC001894 Case No.: 41693
Matrix: TISSUE

Sample wt/vol: 10.37 g’

Water Sample Prep: N/A

Concentrated Extract Volume: 20 uL

Injection Volume:1 uL % Solids/Lipids: N/A
GC Column: DB-5SMS ID: 60m x 0.25mm, 0.25um
Concentration Units:ng/kg

High Resolution

EPA Sample No.
DE877

Contract; EP10W001070

TO No.:
Lab Sample ID:
Lab File 1D:
Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

19352

SDG No.: JE872

2793006
A170CT11B-10
22-SEP-11
13-0CT-11
17-0CT-11

1

Homologue Peaks Concentration Q EMPC/EDL
Total TeCDD 0 ' U 0879
Total PeCDD 0 - u .0885
Total HxCDD "0 U 132
Total HpCDD ) ) U 167
Total TeCDF RN 0.168 2 e
Total PeCDF 0 u | 0737
Total HxCDF - 0 1] .0598
Total HpCDF 0 U .0789
W&
- Form 11-HR DLM02.2 (12/09)
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1DFA - Form 1-HR CDD-1 [PA Samiple NQ.. o )
CDD/CDF Sample Data Summary J1i8H3 !
High Resolution e |

Lab Name: Cape Fear Analytical, LLC (CFA) Contraci: EPIOW001070
Lab Cede: NC001894 Case No. 41693 TO No.: 1935.2 SDG No.: JE§72
Matrix: TISSUE Lab Sample ID: 2793007
Sample wi/vol: 1085 g : Lab File ID: A170CT11B-11
Water Sample Prep: N/A Date Received:  22-SEP-11
Concenlrated Extract Volume: 20 uL ) Date Extracted: 13-OCT-11
Injection Volume:] ul % Solids/Lipids: N/A Date Analyzed: 17-QCT-11
GC Column: DB-SMS ID: 60m x 0.25mm, 0.25um Dilution Factor: 1
Concentration UnitsRE/KE
Selected Peak = lon T ' T
Target Analyte Ions RT Ratio# . Concentration  Q EMPC/EDL
2.3,7.8-TCDD ' 3201322 T oo v 0.0811
1,2,3,7,8-PeCDD 356/358 I Y 00829 |
1,2,3,4,7,8-HxCDD 390/392 o B v 0.0903 !
1,2,3,6.7,8-HxCDD 3907392 N i 00944 |
1,2,3,7,89-HxCDD 390/392 o U 0.0979 |
1,2,3,4,6,7,8-HpCDD 424/426 B N I VA RN 5|
1,2.3,4,6,78,9-0CDD 458/460 4478 | 131 | - T Y 0809 EMOL
D37 ,8-TCDF 304/306 U 0.110
1,2.3,7,8-PecCDF 340/342 U 0.0691
D.3,4,7,8-PeCDF 340/342 U 0.0656
1,2.3.4,7,8-HxCDF 3747376 U 0.0463
1,2,3,6,7,8-HXxCDF 374/376 U 00516
1,2,3,7,8,9-HxCDF 3741376 U 0.0785
0,3,4,6,7,8-HxCDF 374/376 U 0.0536
1,2,3.4,6,7,8-HpCDF 408/410 U 0.0651
1,2.3,4,7,8,9-HpCDF 408/410 U 0.109
1,2,3.4,6,7,8.9-OCDF 442/444 _ U 0.232
NOTE: Concentraticns, Esti d Maxi: Passible Ci ations (EMPCs), und Estimated Detection Levels (EDLs) for solid samples are calculaied on & dry weight basis
(except tixsoes, which are reported on a wet weight basis with % Lipids).
' Selected Peak Jon Jon Ratio )

Labeled Compounds lons RT Ratio # Limits % Rec # | Recovery Limits
13C-2.3,7,8-TCDD 3327334 31.58 79 0.65-0.89 834 (25%-164%)
13C-1,23,7,8-PeCDD 368/370 3436 1.62 1322178 | 111 1 (25%-181%)
13C-1,2,3,4,7,8-HxCDD 402/404 37 128 | 1.05-143 766 | (32%-141%) |
13C-1,2,3.6,7,8-HxCDD 402/404 37.09 129 ] 1.05-143 | 784  (28%-130%)
13C-1,2,3.4,6,7,8-HpCDD 436/438 4045 104 088120 | 79.4_"# (23%-140%)
13C-OCDD " 470/472 4478 9 076-1.02° | 660 | (17%-157%)
13C-2,3,7,8-TCDF 316/318 3|l 0.65-0.89 888 (24%-169%)
13C-1,2,3,7,8-PeCDF . 352/354 3356 | 154 | 132198 [ 106 ’ (24%-185%)
13C-2,3,4,7,8-PeCDF 3521354 34.18 1.57 1.32-1.78 108 | (21%-178%)
13C-1,2,3.4,7,8-HxCDF 384/386 36.27 52 T '(Eﬂ).'sdj"' 904 | (26%-152%) |
13C-1,2.3.6,7,8-HxCDF 3847386 3637 | 53 | 043059 | 8IT | (26%-123%) |
13C-2,3.4,6,7,8-HxCDF 3847386 36.87 52 0.43-059 ; 8i.l | (28%-136%)
13C-1,2,3,7.8,9-HXCDF 384/386 3767 | .54 | 043059 | 858 { (29%-147%) |
13C-1,2,34,6.7.8-HpCDF 418/420 3907 | 44 | 0371051 | 767 T' (28%-143%) |
13C-1,2,3,4,7,8,9-HpCDF 418/420 41.15 44 | 037051 j 64 T (6% -138%) |

7C1-2,3,7,8-TCDD 328/NA 31.59 NA 17 NAT U BRe T (35%-197%) |
4 Colomn to be used to flag values cutside QC Limits. . ] @
Page 1 of 1 ' Form }-HR CDD-1 -  DLMO0220120%)
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1DFB - Form I-HR CDD-2. EPA Sample No.

CDD/CDF Toxicity Equivalence Summary JERIS
High Resolution - — ]
Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EP10W001070
. Lab Code: NC001894 Case No.: 41693 : TO No.: 19352 SDG No.: JE872

Matrix: TISSUE : Lab Sample ID: 2793007

Sample wt/vol: 1085 ¢ Lab File ID: A170CTI11B-11

Water Sample Prep: N/A Date Received:  22-SEP-11

Concentrated Extract Volume: 20 ulL Date Exiracted: 13-OCT-11

Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed: 17-OCT-11

GC Column: DB-SMS 1D: 60m x 0.25mm, 0.25um Dilution Factor: 1
Concentration Units:ng/kg

. | T TEF-Adjusted
Target Analyte " Concentration TEF* Concentration
2,3,7.8-TCDD ! 0 X 1= 0
1,2.3,7,8-PcCDD 0o Toxi= 0
1,2,3,4.7,8-HxCDD T 0 x00= 0
1,2,3,6,7,8-HxCDD 0 Tx0= 0
1.2.3.7,.8,9-HxCDD T o | xo01= |1~ 0
1.2.3,4,6,7,8-HpCDD 0 x0.01 = o
1,23.4,6,7,8.9-0CDD 0 x 0.0003 = 0
,3,7.8-TCDF 0 x0.1= 0
1,2,3,7,8-PeCDF 0 x0.03= 0
D.3,4,7.8-PeCDF 0 x03= 0
1.2,3,4,7,8- HxCDF 0 x01= 0
1,2,3.6,7,8-HxCDF 0 x0.1= 0
1,2,3,7.8.9-HxCDF 0 x0.1= 0
P.3.4,6,7,8-HxCDF 0 x01= 0
- [1,2.3.4.6.7.8-HpCDF 0 x 001 = 0
1,2,3,4,7,89-RpCDF 0 x 001 = 0
1.2,3.4,6,7.8.9-OCDF 0 x 0.0003 = 0
Total = 0

* TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO), 2005.

Page 1 of | Form 1-HR CDD.2 DLMOo2.2 (12/09)
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1DFD - Form 1-HR CDD-4 . EPA Sample No.

TEF Adjusted Concentration Mammal/Fish/Bird ;'”5895 1

Lab Name: Cape Fear Analviical, LLC (CFA) . Contract: EP10W001070
Lab Code: NC001894 Case No.: 41693 TO No.: 19352 SDG No.: JE872
Matrix: TISSUE Lab Sample 1D 2793007
Sample wi/vol: 10.85 g Lab File 11): A170CT11B-11
Water Sample Prep: N/A ’ Date Received:  22-SEP-11
Concentrated Extract Volume: 20 ul Date Extracted:  13-OCT-11
Injection Velume:} ul % Solids/Lipids: N/A Date Analyzed:  17-OCT-11
GC Column: DB-5MS ID: 60m x $.25mm. 0.25um Dilution Factor: ]
Concentration Units:ng/kg

Target o . TEF  TEF-Adi. = TEF | TEF-Adj. | TEF TEF-Adj.

Analyte - Conc. : Manmmal Conc. Fish ~ Conc Bird Conc.
p.3,7,8-TCDD 0811 VT TR T 0811 1 0811
1,23,7,8-PeCDD T 0829 | C0R2Y ! 0829 S 0829
12347.8HxCDD TToooe3 T 00 omwod 08 04515 | 005 | .004515
1,2,3,6,7,8-HxCDD TT0%44 T 00 T oov4s T 001 7000944 0.01 000944 |
1,2,3,7,8,9-HxCDD 0979 | 0. 00979 | 0. 000976 | 00 | 0097y |
1,2.3,4,6.7,8-HpCDD .161 Y 00161 | 0.001 000161 0.001 000161~
1,2.3,4,6,7,8,9-0CDD 0.809 0.0003 0002427 0.0001 | .0000809 0.0001 0000809
D.3,7,8-TCDF 1 0.1 011 0.05 ".0055 1 11
1,2,3,7,8-PeCDF 0691 0.03 .002073 0.05 003455 |. 0.1 00691
2.3,4,7,8-PeCDF 0656 03 01968 0.5 0328 ] _ 0656
1,2.3,4,7 8-HxCDF 0463 0. 00463 0.1 .00463 0.1 00463
1,2,3.6,7,8-HxCDF 0516 0.1 00516 0.1 00516 0.1 00516
1,2,3,7,8,9-HxCDF : 0785 0.1 .00785 0.1 00785 01 00785 |
D,3,4,6,7.8-HxCDF 0536 0.1 .00536 0.1 00536 0.1 .00536
1,2,3,4.6,7,8-HpCDF 0651 0.0] 000651 0.01 1000651 0.01 .000651
1.2,3,4,7.8,9-BpCDF 109 0.01 00109 0.01 00109 0.01 00109
1.2.3,4.6,7,8,9-OCDF 232 0.0003 0000696 0.0001 0000232 0.000i 10000232

Total = 2516763 |\ Total = 2778341 ({ Total = 3867651 (A
TEF - Toxicity Equivalent Factors from the Warld Health Orgnization (WHO) (Mammal 2005, Fish and Bird 1998).
Form J-])R CDD-4 DLM02.2 (12/09)
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2DF

- Form 1I-HR CDD

CDD/CDF Total Homologue Concentration Summary /159

Lab Name: Cape Fear Analytical, LLC (CFA)

Lab Code: NC001894 Case No.: 41693
Matrix: TISSUE

Sample wi/vol: 10.85 ¢

Waler Sample Prep: N/A

Concentrated Extract Volume: 20 uL, )
Injection Volume;1 ul % Solids/Lipids: N/A
GC Column: DB-SMS ID: 60m x 0.25mm, 0.25um
Concentration Units:ng/kg

High Resolution

Contract: EP10W001070
TO No.: 1935.2

Lab Sample ID: 27930117

Lab File 1D: A1TOCTIIR-1)
Date Received:  22-SEP-11

Date Extracted: 13-OCT-11

Date Analyzed: 17-OCT-1]
Dilution Factor: ]

SDG Noo: JER72

Homologue Peaks Concentration - Q EMPC/EDL
Total TeCDD 0 e ORI

Total PeCDD 0 U 0829

Total HxCDD 0 v 0903

Total HpCDD 0 B v 61

Total TeCDF 0 i u N 7
Total PeCDF 0 T u T oese |
Total HXCDF 0 o o U 0463

Total HpCDF 0 R 0657

168 of 588
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IDFA - Form 1-HR CDD-1 EPA Sample No.
CDI/CDF Sample Data Summary E896
lligh Resolution

Lab Name: Cape Fear Analytical. LLC (CFA) Contract: EP10W003070

Lab Code: NC001894 Case No. 41693 TO No.: 19352 SDG No.: JE872
Matrix: WATER l.ab Sample 1D: 2793008

Sample wt/vel: 252.9 mL ~ Lab File1D: A250CTI1X_2-5

Water Sample Prep: CLLE ' Date Reccived:  22-SEP-11

Concentrated Extract Volume: 20 ul Date Extracted:  20-OCT-1]

Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed: 25-QCT-11

GC Column: DB-5SMS 1D: 60m x 0.25mm, (.25vin Dilution Factor: 1
Concentration Units &L

Selected : Pcal&m ’ lon ] :
Target Analyte lons RT ; Ratio# Concentration | Q EMPC/EDL |
P.3,7,8-TCDD o B 3200232 0 T N
1,2378-PeCDD I 3sen3ss i T u 2,67 |
1.2.3.4.7.8-HxCDD o 3092 R ¥] 7346
1,2.3,6.7,8-HxCDD T 3901392 ot T “u | 371 -
1.2.3,7.89-HxCDD 390/392 T U '3.80
1,2,3,4,6,7,8-HpCDD ' 4247426 ) U’ 4.46
1,.2.3.4,6,7,8,9-OCDD - 4581460 AT 8.86 ]
P.3,7,8-TCDF 304/306 TuU 2.36
1.2.3.7,8-PeCDF 3407342 U 2.00
R.3,4,7,8-PeCDF 340/342 33.98 1.33 2.14 ] o | el
1,2,34.7.8-HxCDF 3741376 U 214
1.2.3,6,7,8-HxCDF 374376 U 2.24
1.2.3,7.8,.9-HxCDF 3747376 37.41 2.27% Vi 3.48 EMPC
D3.4,6.7,8-HxCDF 3741376 W] 233
1.2.3.4.6,7.8-HpCDF 408/410 u 2.10
1.2,3.4,7,8.9-HpCDF 408/410 U 3.36
1,2,3.4,6,7.8,9-OCDF 442/444 U 5.92
NOTE: G slions, Esti d Maxi Possible Conentrations (EMPCs), and Estimated Detection Levels (EDLs) for solid samples are calculated on a dry weight busis
(except tixsues, which ure reporied on a wet weight basis with % Lipids).
) Selected Peak Ton Ion Ratio
Labeled Compounds lons RT Ratio # Limits % Rec # | Recovery Limits
13C-2,3.7.8-TCDD 332/334 31.34 78 0.65-0.89 86.6 (25%-164%)
13C-1,2,3,7,8-PeCDD 368370 | 34.16 16 1.32-1.78 103 (25%-181%)
13C-1,2,3,4,7,8-HxCDD 402/404 36.74 128 | 1.05-1.43 85.6 T(32%-141%)
13C-1,2,3,6,7,8-HxCDD '402/404 36.84 127 1.05-1.43 81.0 (2R%-130%)
13C-1,2,3,4,6,7,8-HpCDD 436/438 40.12 1.04 0.88-1.20 89.2 "(23%-140%)
"[13C-0CDD 470/472 4434 9] 0.76-1.02 80.2 (17%-157%)
13C-2,3,7,8-TCDF 3167318 30.67 79 0.65-0.89 84.6 (24%-169%)
13C-1,2,3,7,8-PeCDF 352/354 3336 1.53 1.32-1.78 912 | (24%-185%) |
13C-2,3,4,7,8-PeCDF ' 352/354 33.98 1.58 132-1.78 95.7 (21%-178%)
13C-1,2,3.4,7,8-HxCDF | 384/386 36.04 51 043-059 | 858 (26%-152%)
13C-1,2,3,6,7.8-HxCDF 384/386 | 36.14 s 043059 | 726 (26%-123%) |
13C-2,3.4,6,7,8-HxCDF TT3Ranss | 36.62 52 043059 | 788 (28%-136%)
13C-1,2,3,7,8,9-HxCDF "T3Ran86 | 3739 | .53 0.43-059 | 849 (29%-147%)
13C-1,2.3,4.6,7.8-HpCDF T 418/420 38.86 "45 037051 [ 778 (28%-143%)
13C-1,2,34,789-HpCDF | T aigia20 | 408 | 45 0.37-0.51 838 | (26%-138%)
B7CI-2,3,7.8-TCDD i "_328/_!§IL _ ' "3_ 1.35 NA N NA | 89._4'_ T (35%-197%)

# Cohumin to be used to Nag values oatside QC limits.

Page 1 of 1 Form 1-HR CDD-1 DLM02.2 (12/09) &
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IDFB - Form J-HR CDD-2
CDD/CDF Toxicity Equivalence Summary

EPA Sample No.

JE896

High Resolution

L

Lab Name: Cape Fear Analvtical. 1.1.C (CFA) Contract: EPI0OW001070
Lab Code: NC001894 Case No.: 41693 TO No.: 1935.2 SDG No.: JE872
Matrix: WATER Lub Sample ID: 2793008
Sample wi/vol: 252.9 mL Lab File 1D: A250CT11X 2-5
Water Sumple Prep: CLLE . Date Reecived:  22-SEP-11
Concentrated Exiract Volume: 20 ul. Daie Extracted: 20-OCT-11
Injection Volume:1 ulL % Solids/Lipids: N/JA Date Analyzed: 25-OCT-11
GC Column: DB-5MS 1D: 60m x 0.25mm. 0.25um Dilution Factor: 1
Concentration Units:pg/l.
T - ) | TEF-Adjusted |
Target Analyte Concentration TEF* Concentration
2.3.7.8-TCDD 0 x1= 0
1.2.37.8PeCDD I R B
1.2.3.4,7.8-HxCDD I x0.1= 0
2. 0 x0.1= o ]
1,2,3.7.89-HxCDD 0 ] x01= 0
123.4,67,8HpCDD 0 x00l= | o )
1,2,3,4,6,7,8,9-OCDD 0 x 0.0003 = 0
2.3.7,8-TCDF 0 x0.1 = 0
1.2,3,7,.8-PeCDF B 0 x0.03= T o T
2.3.4,7.8-PeCDF 2.14 x03= .642
1,2,3,4,7,8-HxCDF 0 x0.1= 0
1.2,3,6,7,8-HxCDF 0 x0.1= 0 T
1,2.3,7.89-HxCDF 0 x0.1= 0 ]
D,3,4,6,7.8-HxCDF 0 x0.1= o I
1.2,3,4,6,7,8-HpCDF 0 x0.01= _ 0 ]
1,2,3.4,7,8,9-HpCDF 0 x 0.01 = 0 i
1,2,3,4,6,7,8,9-OCDF 0 x 0.0003 = 0
Total = L %2 3R

* TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO), 2005.

Page ] of |
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1DFD - Form I-HR CDD-4 EPA Sample No.

TEF Adjusted Concentration Mammal/Fish/Bird E8%
Lab Name: Cape Fear Analylical, LL.C (CFA) Contract: EP10W001070 _
Lab Code: NCO01894 Case No.: 41693 TO No.: 19352 SDG No.: JE872
Matrix: WATER Lab Sample ID: 2793008
Sample wi/vol: 252.9 mL Lab File ID: A250CT11X_2-5
Water Sampie Prep: CLLE ' Date Received:  22-SEP-11
Concentrated Extract Volume: 20 ul. Date Extracted: 20-OCT-11
Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed: 25-0CT-11

GC Colunn: DB-5SMS  ID: 60m x .25mm, 0.25um Dilution Factor: 1
Concentration Units:pg/L.

Target "TEF | TEF-Adj. | TEF | TEF-Adj. TEF TEF-Adj.

Analyte i Cone. Mammal Conc. Fish Conc. Bird Conc.
£378TCDD 229 1 2.29 1 2.29 ] 229
1.2.3.7.8-PcCDD T 2.67 ] 2.67 1 2.67 1 2.67
123478 1aCDD © 346 | 01 346 05 1.73 0.05 173
1,23678HxCDD - 8 37) 0.1 3N 0.01 0371 0.01 0371
1.237,8,9-HxCDD T 38 0.1 38 0.01 038 0.] 38
1,2,3,4,6,7.8-HpCDD 4.46 0.01 0446 | 0001 .00446 0.001 00446
1,2.3,4,6,7.8.5-0CDD 8.86 0.0003 1002658 0.0001 .000886 0.0001 1000886
2.3.7,8-TCDF 2.36 0.1 236 0.05 118 1 2.36
1.2,3.7,8-PeCDF 2 0.03 06 0.05 1 0.1 2
D.3.4,78-PeCDF 2.14 0.3 642 ] 05 1.07 ] 2.14
1.2,3,4,7,8-HxCDF 2.14 0.1 214 0.1 214 0.1 214
1.2,3,6,7,8-HxCDF 224 0.1 24 0.1 224 0.1 224
1,2,3,7.8,9-HxCDF 348 0.1 348 0.1 348 0.1 348
D.3.4.6,7,8-HxCDF 2.33 0.1 233 0.1 233 0.1 233
1,2,3,4,6,,8-HpCDF 2] 0.01 021 o001 021 0.01 021
1,2,3,4,7,8,9-HpCDF 336 0.01 0336 0.0 0336 0.01 0336
1,.2.3.4.6,1,8,9-OCDF 5.92 0.0003 001776 0.0001 000592 | 0.0001 000592

Total= | 8.117634J|Q Total= 9.132638 3@, Total= 11.329638 3R

TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO) (Mammal 2005, Fish and Bird 1998).

W

Page 1 of 1 Form I-HR CDD-4 DLMO02.2 (12/09)
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2DF - Form 1I-HR CDD
CDD/CDF Total Homologue Concentration Summary
High Resolution

EPA Sample No.

VER96

Lab Name: Cape Fear Ansalviical, LLC (CFA) Contract:  EP10W001070
Lab Code: NC001894 Case No.: 41693 TO No.: 19352 SDG No.: JE872
Matrix: WATER Lab Sample ID: 2793008 )
Sample wi/vol: 252.9 mL Lah File HD: A250CTIIX _2-5
Water Sample Prep: CLLE _Date Received:  22-SEP-11
Concentrated Extract Volume: 20 ul Date Extracied:  20-OCT-11
Injection Volume:1 uL % Solids/Lipids: N/A Date Analyzed:  25-QCT-11
GC Column: DB-SMS ID: 60m x (0.25mm, 0.25um Dilution Factor: 1
Concentration Units:pg/L
&iomologue ) Peaks Concentration  : Q i  EMPC/EDL
Total TeCDD 4{‘ - 0 i U 2.29
Total PeCDD I 0 .U 2.67
Total HxCDD ST 0 U T346
Total HpCDD T T o VR 446 i
Total TeCDF B o U | 236
Total PeCDF B 214 g 4RO~
Total HxCDF 2 T ] 6.64 £ MPC
Total HpCDF 0 ’ U 2.1

Form 1-HR

169 of 588
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IDFA - Form I-HR CDD-1

EPA Sample No.

CDD/CDF Sample Data Summary r5378
High Resolution S

Lab Name: Cape Fear Analytical, LLC (CFA) Cantract: EP10W001070
Lab Code: NC001894 Case No. 41693 TO No.: 19352 SDG No.: JE878
Matrix: SOLID Lab Sample 11): 2730001 _
Sample wi/vol: 12.05 g Lab File [D: b19sepllb 4-4
Waler Sample Prep: N/A Date Received:  02-SEP-11
Concentrated Extract Volume: 20 uL ‘Date Extracted:  16-SEP-11.
Injection Volume:1 uL % Solids/Lipids: 83.9 Date Analyvzed:  20-SEP-11

GC Column: DB-SMS ID: 60m x 0.25mm, 0.25um
Concentration UnitsR&/KE )

Dilution Factor: 1

J

Selected Peak Ion
Target Analyte lons ' RT Ratio# | Concentration | Q EMPC/EDL |
0.3,78-TCDD 330322 T U 0126 ¢ _
1,2,3,7,8-PeCDD 356/358 32.44 132 00712 JTU M
1,2.34.7,8-HxCDD 73907392 | U] 008 T
1,2,3,6.7.8-HxCDD 390/392 B U oig T
1,2.3,7.8.9-HxCDD 90392 S U ! 0.127
1,2,34.6,7,8-HpCDD 1247426 3139 ] 0261 | f M
1,2,34,6,7,8,9-0CDD 458/460 4067 1 0.772 ) MO
2.3,7.8-TCDF 304306 | 26.6] s 0.24] 14 ccgal
1,2,3,7,8-PeCDF 340842 | U 0.0825
P.3.4,7.8-PeCDF 340342 | 3225 9+ YL 0.109 EMPG
1,2,3.4,7,8-HxCDF 374/376 | U 0.0728
1,2.3,6,7,8-HXxCDF 374376 3402 142 0.089 J i
1,2,3,7.8,9-HxCDF 3747376 U 0.108
2.3.4,6,7.8-HxCDF 3741376 - U 0.0694
1,2,3.4.6,7.8- HpCDF 408/410 i U 0.0778
1.2.3.4,7.8,9-BpCDF 408/410 U 0.137
1,2,3.4,6,7,8.5-OCDF H2444 T 40.89 77 0.144 7 MB
NOTE: C alions, Exlimated A il Possible C (EMPCs). and Extimuied Desectian Levels (EDLs) for solid samples nre calculated on s dry weight basis
(except tissues, which are reported on a wel weight basis with % Lipids).

! . Selected Peak fon lon Ratio
}Labeled Compounds lons RT Ratio # Limits % Rec# | Recovery Limits
13C-2,3,7.8-TCDD 332/334 . 215 81 0.65-0.89 65.5 (25%-164%)
13C-1,2.3,7,8-PeCDD 368/370 3243 1.58 1.32-1.78 76.1 (25%-181%)
13C-1,2,3,4.7,8-HXxCDD 402/404 34.64 13 1.05-143 737 (32%-141%)
13C-1,2,3.6,7,8-HXCDD 4027304 347 : 1.28 1.05-143 738 (28%-130%)
13C-1.2,3,4,6,7,8-HpCDD 436/438 3735 1 1.06 0.88-1.20 82.1 (23%-140%)
13C-OCDD 470/472 4064 92 0.76-1.02 759 (17%-157%)
13C-2,3,7,8- TCDF 316/318 | 2658 8 0.65-0.89 659 (24%-169%) |
13C-1.2,3,7,8-PeCDF 3527354 | 3159 157 1.32-1.78 689 T (24%-185%) |
13C-2,3.4,7.8-PeCDF 352/354 3225 1.55 1.32-1.78 674 (21%-178%)
13C-1,2,3,4,7,8-HXxCDF 384/386 3402 52 0.43-0.59 637 | (26%-152%)
13C-1,2,3,6,7.8-HxCDF 3847386 341 53 0.43-0.59 68.4 (26%-123%)
13C-2.3.4,6,7,8-HxCDF 3847386 3452 53 0.43-0.59 "68.7 | (28%-136%)
13C-1.2,3,7,8.9-HxCDF 384/386 1_5.1 3 52 0.43-0.59 ’: ~62_? (29%-147%)
13C-1.2.34,6,7,8-HpCDF 418/320 36.34 46 0.37-0.51 65.8 (28%-143%)
13C-1,2,3,4.7.8,9-HpCDF 418420 3TN A7 0.37-0.51 61.3 (26%-138%)

7C1-2,3,7,8-TCDD 328/NA 2782 NA NA S 770 1 (35%-197%)
L) Cohlmn_lo be used (o flag values autside QC limits. \J{
Page ) of } Form I-HR <D ) DLM02.2 (12/09)
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Modified 1B-Form I-HR CDD-2
Client ID
CFAID
TARGET.
ANALYTE .
2,3,7,8-Tetrachlarodibenzo-p-dioxin
1,2,3,7,8-Pentachlarodibenzo-p-dioxin
1,2,3,4,7 8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7 8-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,6,7,8,5-Octachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran
1,2,3,4,7,B-Hexachlorodibenzofuran

- 1,2,3,6,7,8-Hexachlorodibenzofuran
2,3.4,6,7,8-Hexachlorodibenzoturan
1,2,3,7,8,9-Hexachlorodibenzofuran
1.2,3,4.6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,4,6,7,8,9-Octachlorodibenzofuran

TEQ (2005 Mammal/1898 Fish & Bird) ND =0

Client ID

CFAID

TARGET

ANALYTE
2,3,7,8-Tetrachiorodibenzo-p-dioxin
1,2,3,7,8-Pentachlorodibenzo-p-dioxin
1,2,3,4,7,8-Hexachlorodibenzo-p-dioxin
1,2,3,6,7,8-Hexachiorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1.2,3,4,6,7,8-Heptachlorodibenzo-p-dioxin
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin
2,3,2,8-Tetrachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzofuran
2,3,4,7,8-Pentachlorodibenzofuran ~
1,2.3,4,7 8-Hexachlorodibenzofuran .
1,2,3,6,7,8-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
1,2,3,7,8,9-Hexachlorodibenzofuran
1,2,3,4,6,7,8-Heptachiorodibenzofuran
1,2,3,4,7,8,9-Heptachiorodibenzofuran
1,2,3,4,6,7,8,9-Octachlorodibenzofuran

TEQ (2005 Mammal/1988 Fish & Bird) ND = .5

Cliert ID

CFAID

TARGET

ANALYTE
2,3,7,8-Tetrachlorodibenzo-p-dioxin
1,2,3,7,8-Pentachlarodibenzo-p-dioxin
1,2,3,4,7,8-Hexachforodlbenzo-p-dioxin
1,2,3,6,7 B-Hexachlorodibenzo-p-dioxin
1,2,3,7,8,9-Hexachlorodibenzo-p-dioxin
1,2,3,4,6,7,8-Heptachlorodibenzo-p-~dioxin
1,2,3,4,6,7,8,9-Octachlorodibenzo-p-dioxin
2,3,7,8-Tetrachlorodibenzofuran
1,2,3,7,8-Pentachlorodibenzofuran
2,3,4,7,8-Pentachiorodibenzofuran
1,2,3,4,7, 8-Hexachlorodibenzofuran
1,2,3,6,7,8-Hexachlorodibenzofuran
2,3,4,6,7,8-Hexachlorodibenzofuran
1,2,3,7.8,9-Hexachlorodibenzofuran
1,2,3,4,6,7,8-Heptachlorodibenzofuran
1,2,3,4,7,8,9-Heptachlorodibenzofuran
1,2,3,4,6,7,8,3-Octachlorodibenzofuran

TEQ (2005 Mammal/1998 Fish & Bird) ND =1

CONCENTRATION
or EMPC or EDL
0.126
0.0712
0.118
0.118
0.127
0.261
0.772
0:241
0.0825
0.109
0.0728
0.089
D.0694
0.108
0.0778
0.137
0.144

CONCENTRATION
or EMPC or EDL
0.126
0.0712
0.118
0.119
0.127
0.261
0.772
0.241
0.0825
0.109
0.0728
0.089
0.0604
0.108
0.0778
0.137
0.144

CONCENTRATION
ar EMPC or EOL
0.126
0.0712
0.118
0.119
0.127
0.261
0.772
0.241
0.0825
0.109
0.0728
0.089
0.0694
0.108
0.0778
0.137
0.144

DV
Quallfier

cCccccccoCccw«CcCccccoecceoccoc

DV

Qualifier ND=0.5x

cccccococgoccegCccCcccccc

ov
Qualifier
U

ccccccccoce.CccCccCcccc

Value
ND=0
0

=

©cocoocococooocoiRNoooooo

Value

0.063
0.0356
0.058
0.0595
0.0835
0.1305
0.386
0.241
0.04125
0.0545
0.0364
0.0445
0.0347
0.054
0.0389
0.0685
0.072

Value
ND=1x
0.126
00712
0.118
0.119
0.127
0.261
0.772
0241
0.0825
0.109
0.0728
0.089
0.0694
0.108
0.0778
0.137
0.144

JEa78
2730001
TEF  TEF-ADJUSTED
Mammal CONGENTRATION
1 0
1 0
0.1 0
0.1 )
0.1 0
0.01 0
0.0003 ]
0.1 0.0241
0.03 0
03 0
0.1 0
0.1 0
01 0
0.1 0
0.01 0
0.01 0
0.0003 0
Mammal 00241 ) {y
Jeara
2730001
TEF  TEF-ADJUSTED
Mammal CONCENTRATION
1 0.063
1 0.0356
01 0.0059
0.4 0.00595
0.1 0.00635
0.01 0.001305
0.0003 0.0001158
0.1 0.0241
0.03 0.0012375
03 0.01635
0.1 0.00364
0.1 0.00445
0.1 0.00347
0.1 0.0054
. 001 0.000389
0.01 0.000685
0.0003 0.0000216
—
Mammal 0.178 _)Q
JEB?s
2730001
TEF  TEF-ADJUSTED
Mammal CONCENTRATICN
1 0.126
1 0.0712
0.1 0.0118
0.1 0.0119
0.1 0.0127
0.01 0.00261
0.0003 0.0002316
01 0.0241
0.03 0.002475
03 0.0327
0.4 0.00728
0.4 0.0089
0.1 0.00694
0.1 0.0108
0.01 0.000778
0.01 - 0.00137
0.0003 0.0000432

Mammal

TEF
Fish
1.
1
05
0.01
0.01
0.001
0.0001
0.05
0.05
0.5
0.1
[X)
0.1
0.1
0.01
0.01
0.0001

Fish

TEF
Fish
1
1
0.5
0.01
0.01
0.001
0.0001
0.05
0.05
05
04
0.1
0.1
0.1
0.01
0.01
0.0001

Fish

TEF
Fish
1
1
0.5
0.01
0.01
0.001
0.0001
0.05
0.05
05
0.1
0.1
0.1
0.1
0.01
0.01
0.0001

0332 _)/(2 Fish

TEF-ADJUSTED
CONCENTRATION
0

0.01205

ODOOOOOOO;OOOOOD

00121 -SQ

TEF-ADJUSTED
CONCENTRATION
0.063
0.0356
0.0295
0.000595
0.000635
0.0001305
0.0000386
0.01205
0.0020625
0.02725
0.00364
0.00445
0.0C347
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0.000389
0.000685
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TEF-ADJUSTED
CONCENTRATION
0.126
0.0712
0.059
0.00119
0.00127
0.000261
0.0000772
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0.0545
. 0.00728
0.00889
0.00694
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0.000778
0.00137
0.0000144
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-+ 0.0001

0.1

a1
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0.0001
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0.05
0.01
01
0.001
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1
0.1
1
0.1
0.1
0.1
0.1
0.01
0.01
0.0001
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CONCENTRATION
0.083
0.0356
0.00295
0.000595
0.00635
0.0001305
0.0000386
0.241
0.004125
0.0545
0.00364
0.00445
0.00347
0.0054
0.000389
0.000685
0.0000072
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TEF-ADJUSTED
CONCENTRATION
0.126
0.0712
0.0059
0.00119
0.0127
0.000261
0.0000772
0.241
0.00825
0.109
0.00728
0.0088
0.00694
0.0108
0.000778
0.00137
0.0000144
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EPA Suample No.

IDFD - Form I-HR CDD-4 -
TEF Adjusted Concentration Mammal/Fish/Bird PENB

Lab Name: Cape Fear Analytical, LLC (CFA) Contract: EPIOW001070

Lab Code: NC001894 Case No.: 41693 TO No.: 19352 ' SDG No.: JEB78
Matrix: SOLID Lab Sample 1D: 2730001

Sample wt/vol: 12.05 g Lab File 1D: b19seplib 4-4

Water Sample Prep: N/A Date Received:  02-SEP-11

Date Extracted: 16-SEP-11
Date Analyzed:  20-SEP-11
Dilution Factor: 1

Concentraled Extract Volume: 20 uL

Injection Volume:1 ul % Solids/Lipids: 83.9
GC Column: DB-SMS ID: 60m x 0.25mm, 0.25um
Concentration Units:ng/kg

Target TEF | TEF-Adj. | TEF  TEF-Adj. | TEF. TEF-Adj.
Analyte Conc. Mammal Conc. Fish Conc. Bird Conc.
2.3,7,8-TCDD 126 1 126 1 126 T T
1,2.3.7,8-PeCDD 0.0712 ] 0712 1 o712 | T I 0712
1,2.3.4,7.8-HxCDD 118 0.1 0118 05 059 0.05 0059
1,2,3,6,7.8-HxCDD 119 0.1 0119 0.01 00119 0.01 00119
1.2.3.7.8,9-HxCDD 127 0.1 0127 0.01 T00127 100 0127
1,2.3,4,6,1,8-HpCDD 0.261 0.01 00261 0.001 000261 0.001 1000261
1,2,3.4,6,7.8,9-0CDD 0772 0.0003 0002316 0.0001 10000772 0.0001 10000772
.3,7,.8-TCDF 0241 0.1 0241 0.05 01205 ] 241
1.2,3,7.8-PeCDF 0825 0.03 002475 0.05_ 1004125 0.1 00825
D.3.4.7,8-PeCDF 0.109 03 0327 0.5 0545 ] 109
1.2,3,4.7,8-HxCDF 0728 0.1 00728 0.1 00728 0.1 00728 |
1.2.3.6,7.8-HxCDF 0.089 01 0089 0.1 .0089 0.1 10089
1,2.3.1,8,9-HxCDF 108 0.1 0108 0.1 0108 0.1 0108
D 3,4,6,7,8-HxCDF 0694 0.1 00694 0.1 100694 0.1 100694
1.2.34.6,7,8-HpCDF 0778 0.0) 000778 0.01 000778 0.01 000778
1,2,3,4,7,8,9-HpCDF 37 0.01 00137 0.01 00137 0.01 00137
1,2.3.4,6,7.8,9-0CDF 0.144 0.0003 0000432 0.0001 10000144 0.0001 10000144
Towal= | 331827830 Total= 3657556 J{Y Total = 6116606 J{

TEF - Toxicity Equivalent Factors from the World Health Orgnization (WHO) (Mammal 2005, Fish and Bird 1998).
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2DF - Form 11-HR CDD

EPA Sample No.

CDD/CDF Total Homologue Concentration Summary JE878 T
High Resolution -
Lab Name: Cape Fear Analvtical. LLC (CFA) Contract: EP10W001070
Lab Code: NC801894 Case No.: 41693 TO No.: 19352 .SDG No.: JE878
Matrix: SOLID Lab Sample ID: 2730001
Sample wt/vol: 1205 g Lab File ID: b19sepllb_4-4
" Water Sample Prep: N/A Date Received:  02-SEP-1}
Concentrated Extract Volome: 20 ul Date Extracted: 16-SEP-11
Injection Volume:} ul. % Solids/Lipids: 83.9 Date Analyzed: 20-SEP-11
GC Column: DB-5MS 1D: 60m x 0.25mm, 0.25um Dilution Factor: 1
Concentration Units:ng/kg
i ;
Homologue ' Peaks Concentration Q EMPC/EDL
Total TcCDD xz o478 caay I Q@ woe Ve st
Total PeCDD I 0.140 7u lrp
