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Executive Summary

The Salmon Site (SS), formerly the Tatum Dome Test Site, is located in Lamar County,
Mississippi, southwest of the city of Hattiesburg and near the communities of Purvis and
Baxterville. It was the site of two nuclear and two gas explosion tests conducted between 1964
and 1970 as part of the U.S. Atomic Energy Commission's (now U.S. Department of Energy
[DOE]) Vela Uniform Program to improve the United States capability to detect, identify, and
locate underground nuclear detonations. The SS is managed by the DOE Nevada Operations
Office.

In October 1964, the U.S. Atomic Energy Commission initiated testing activities at the SS with
the detonation of a 5.3 kiloton (kt) nuclear device within the Tatum Salt Dome. This first test,
designated the Salmon Event, was conducted at a depth of 826 meters (2,710 feet). The test
resulted in the formation of a cavity within the salt dome. A second nuciear test, Sterling

(0.38 kt), was detonated in the cavity in December 1968. Two methane/oxygen gas detonations
were also conducted in the cavity formed by the Salmon Event. Diode Tube and Humid Water,
both equivalent to 0.32 kt, were detonated in April 1970.

A consequence of these testing activities is that radionuclides generated during the testing were
released into the salt dome, where they are presently contained. During reentry drilling and
other site activities, incidental liquid and solid wastes that contained radioactivity were
generated. These wastes resulted in some soil, groundwater, and equipment contamination at
the SS. During the 1972 decommissioning of the site, most of the contaminated soil and water
were collected and disposed either in the cavity left by the tests or in an injection well. The
equipment was decontaminated and transported to the Nevada Test Site for disposal.
Nonradioactive wastes were disposed in pits at the site; these pits were subsequently backfilled
with clean soil and graded.

The DOE is conducting investigations at the SS as part of a Remedial Investigation and
Feasibility Study (RUFS). The RIFS is the methodology under the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) for evaluating hazardous
waste sites on the National Priorities List (NPL). The SS is not on the NPL, but DOE has
voluntarily elected to conduct the evaluation of the SS in accordance with CERCLA.
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As a part of the remedial investigation effort, a Baseline Ecological Risk Assessment (BERA)
was conducted at the SS. The purpose of this assessment is to gauge ecological and other
environmental impacts attributable to past activities at the former test facility. This assessment
was designed to be facility-specific so that all stakeholders could participate effectively.

The purpose of the SS BERA was to

* Describe the observed or potential magnitude of adverse ecological effect(s) at the SS and
the primary cause(s) of the effect(s)

* Characterize the ecological consequences of the "no further action" remedial alternative.

Abiotic (soil, sediment, and surface water) and biotic (vegetation and mammalian tissues) media
were sampled and analyzed. The site was surveyed and the various species utilizing the aquatic
and terrestrial habitats recorded. Sensitive species identified on site were the gopher tortoise and
Bachman's sparrow.

Data gathered in the field were used in the problem formulation process to select constituents of
potential concern (COPC) and identify ecological receptors. The concerns identified for surface
waters were aluminum, arsenic, and radiation sources; for sediments, arsenic, barium, cadmium,
tead, manganese, zinc, and radiation sources; and for surficial soils, copper, lead, and radiation
sources. Potential radiation sources included tritium and radionuclides detected by gamma
spectroscopy (alpha, beta, and gamma omitters) and were taken as COPC in terms of total
radiation dose received by an ecological receptor. Potential exposure routes and effects of the
COPC to the SS receptors were also identified.

Exposure of ecological receptors was characterized by analyzing the transport and fate of COPC
through calculations of exposure point concentrations (EPC) for the various media. The
95-percent upper confidence limit of the mean constituent concentrations for all samples,
soil/water partition coefficients (K,), and bioconcentration factors were considered. Biological
tissues analyzed included fish, loblolly pine, a crop plant sample, small mammals, a raccoon,

an opossum, and several white-tailed deer. Sampled species were selected as ecological
receptors, representing producers and various trophic levels. Species not sampled were also
selected, including the sensitive species, and all top consumers represented by the red-tailed
hawk and the great blue heron.
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Effects to these receptors were characterized by comparison of EPC and tissue concentrations to
established criteria, benchmarks, and literature-derived toxicity values. Radiation dose modeled
for the mouse, fish, and great blue heron did not exceed established protective criteria.

Inorganic COPC in the aquatic ecosystems were eliminated when EPC did not exceed
established criteria for the protection of aquatic life. Aluminum exceeded the criteria for surface
water in the site samples, and in the reference samples. This is believed to be indicative of high
natural levels at the SS. The calculated aquatic EPC for barium and manganese did not exceed
values estimated to have adverse effects in freshwater systems; however, residue levels in fish
tissue samples were found to exceed reference concentrations. No data were available to
determine if these tissue levels were toxic. No acute toxicity was observed in toxicity testing,
and most communities appeared unimpaired according to Rapid Bioassessment Protocol metrics.

Terrestrial biota tissue results were compared with values reported in the literature, and it was
determined that no adverse effects would be expected due to copper or lead. Calculations made
to determine the dose of copper and lead to the red-tailed hawk yielded results well below
literature-derived No Observable Adverse Effects Levels. Based on residue concentrations in
field collected animals, it was concluded that no adverse effects would be expected for sensitive
species or game birds at the SS.

Risk was characterized from these exposure and effects data in the context of uncertainty
analysis and potential data gaps. Potential data gaps include the lack of toxicity data for barium
and manganese and the lack of game bird and reference-site tissue data. Although localized
areas of elevated contamination exist at the site, there is enough evidence to conclude that the
assessment endpoints were met in being protective of communities and populations at the SS.
The no action alternative would be acceptable unless the desire is to be protective of individual
organisms. In that case, removal of isolated areas of elevated contamination should be
considered.

ES-3



1.0 Introduction

1.1  Background

The overall objective of the Salmon Site (SS) Project is to conduct an investigation in
accordance with the U.S. Environmental Protection Agency (EPA); Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA); U.S. Department of
Energy (DOE) Orders; and Mississippi Department of Environmental Quality guidelines.
Although the SS is not listed on the National Priorities List, the DOE has voluntarily elected to
conduct the evaluation in accordance with CERCLA. This Baseline Ecological Risk Assessment
(BERA) was prepared as part of the CERCLA methodology for characterizing the nature and
extent of risks posed by uncontrolled hazardous waste sites. The BERA provides the basis to
determine whether remedial actions are necessary and, if so, the justification for performing
them at the SS.

1.2  Objectives
The primary objective of this BERA is to determine if the constituents present in environmental
media at the SS have caused, or could cause, an adverse ecological impact. Specific objectives

of this assessment were to

* Review existing site-related ecological data and, if necessary, perform additional field
surveys to identify natural resources and terrestrial and aquatic ecological receptors on and
near the site.

* Summarize these data into a description of ecological conditions at the site.

* Develop a conceptual model to identify reasonable site-specific exposure pathways and
potential terrestrial and aquatic ecological receptors.

* Select constituents of potential concern (COPC) based on results of chemical analysis of
abiotic media samples, using physicochemical and ecologically relevant criteria.

* Perform an ecotoxicological assessment (that includes field measurements and laboratory
bioassays) to determine the potential for COPC to induce adverse ecological effects in
identified terrestrial and aquatic ecological receptors, then identify constituents of
concern (COC) and their potential for inducing adverse effects on ecological conditions
at the site.



* Prepare a baseline assessment report that documents the analyses and interpretation of
results obtained from the field surveys, laboratory investigations, and ecotoxicological
analyses. When adverse impacts are suggested but not quantifiable with available data,
identify critical data gaps, define additional data requirements, and make
recommendations for additional investigations.

These objectives were met through three phases of investigation that were tailored to the specific
circumstances and conditions for the SS. Phase I included a general field survey of the flora and
fauna associated with the site, placing particular emphasis on identifying sensitive ecosystems,
endangered species and their critical habitats, and species possibly consumed by humans or
found in human food chains. Sensitive ecosystems include wetlands, floodplains, wildlife
breeding areas, and wildlife refuges. This work was described in reports submitted to the

DOE Nevada Operations Office (IT, 1992a and 1993). Phase I investigations included
collection of biological tissue and site-related media samples, as well as field monitoring and/or
observation, bioassay, and analytical investigations. Phase III involved comparison and
evaluation of field data, analytical findings, and bioassay data to relevant criteria and other
applicable standards, as available, and culminated in the submission of this BERA report.

1.3  Organization
This report is organized in the following manner, which is consistent with the organization
suggested in the Framework for Ecological Risk Assessment (EPA, 1992):

Section 1.0 Introduction: Outlines objectives and scope for this assessment and provides
general information on the facility being investigated.

Section 2.0 Area Description: Gives a broad-based discussion of ecological and ecologicaily-
related resources and features in the region.

Section 3.0  Problem Formulation: Reviews available information in order to provide an
understanding of the current extent of potential problems at the site. Information
presented includes available environmental sampling data and identified
ecological receptors for each trophic level.

Section 4.0 Exposure Characterization: Characterizes contaminant transport and fate
phenomena, identifies specific ecological receptors, and quantifies exposure point
concentrations from both primary and secondary exposure pathways.

Section 5.0  Ecological Effects Characterization: Discusses quantitative links between
contaminant concentrations and effects in receptors. Literature reviews are the
primary source of such dose-response information.



Section 6.0  Risk Characterization: Estimates and describes potential risks to ecological
receptors, populations, communities, and ecosystems of interest. An uncertainty
analysis is also included in this section.

Section 7.0 References: Contains bibliographic information for Sections 1.0 through 6.0.
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2.0 Area Description

2.1 Sie Location

The S8 is located in Lamar County, Mississippi, near the communities of Baxterville and Purvis.
The site is comprised of approximately 595 hectares (1,470 acres) of land in Sections 11, 12, 13,
and 14 of the Township 2 North, Range 16 West, St. Stephens Meridian. The test site is
rectangular with boundaries that run north-south and east-west. Access to within 1.6 kilometers
(one mile) of the site is by way of the Columbia-Purvis County road from Purvis. A network of
gravel and sand roads provides access to various locations within the site. A general location
map of the area is presented in Figure 2-1.

2.1.1 Site Description

The SS was leased by the government and contractor-operated as part of the U.S. Atomic
Energy Commission's (AEC) nuclear weapons testing program. The land is currently owned by
the DOE, which also holds the exclusive rights to all subsurface activity at the dome. The test
site was decommissioned by the DOE in June of 1972, A granite monument (latitude 31° 08’
32" north, longitude 89° 34’ 12" west) marks the location of surface ground zero (SGZ), which
is the ground surface point directly above the nuclear test activities. In 1988, the DOE submitted
a Preliminary Assessment of the site to the EPA. This assessment concluded that the residual
levels of radioactivity in the vicinity of SGZ were not sufficiently high to warrant listing the
former facility as a Superfund site.

2.1.2 Site Maps

Aerial photographs taken at different times during the life of the project were used to assist in
locating and defining areas of past DOE activity. The photographs were also used to interpret
and evaluate site conditions and activities over time.

From the aerial photographs, archived construction maps, and on-site field work, base maps for
the SS were prepared (Figure 2-2). For planning the remedial investigation, the sites on the S$S
were organized into Source Areas (SA) based on the nature of the activities, geographic
proximity, and physical setting. Six SAs have been established at the SS (Figures 2-3

through 2-8) each containing from one to nine individuai sites (Table 2-1).

2.2 Sources of Site Historical Data
The SS has been extensively investigated as a part of the DOE activities at the site and
monitoring by federal and state agencies. An extensive data base of information on the
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Table 2-1
Sites within each Source Area,
Salmon Site

Source Area (SA) 1 - Surface Ground Zero

1-A Shot Cavity, Surface Ground Zero
1-B Beaver Pond
1-C Half Moon Creek Overflow Pond
1-D Postshot No. 1 Slush Pit & Mouse Hole
" 1-E Bleed-Down Plant Area

1-F East Substation
1-G E-14 Pad and Mud Pits
1-H E-6 Decontamination Pad
1-l Postshot No. 2 Mud Pit

SA-2 - Northern Disposal Area
2-A Reynolds Electrical & Engineering Co., Inc., Disposal Pits
2-B Clean Bum Pit
2-C Clean Bum Pit

! 2D Gas Pump

SA-3 - Southern Disposai Area
3-A Mud Storage Pits/South Borrow Pit
3-8 Big Chief Drilling Storage Area
3.C Site E-2 and E-7
3-D Government Storage Area 1 (Drilling Storage Yard)
3-E Government Storage Area 2

SA-4 - Western Disposal Area
4-A Reserve Mud Pits
4-B Debris Burial Pit
4-C West Substation
4-0  CH Fuel Storage
4-E Cable Storage
4-F South Substation
4-G North Substation

$A-5 - Injection Well Area
5-A HT-2 Well Areza
5-B HT-2M Well Area
SA-6 - Helicopter Pad and Storage Area

6-A Helicopter Pad and Storage Area
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operation, waste generation, disposal activities, and physical setting of the site is available.
Historical environmental data collected from the early 1970s through 1990 on the SS are
chronicled in the following reports:

*  Cleanup Summary Report, Tatum Dome Test Site, Mississippi, June 1972 (NVO-129)
(DOE, 1972)

* Long-Term Radiological Surveillance Program, Tatum Dome Test Site, Revised March 1975
(NVO-143) (DOE, 1975)

* Special Study: Tatum Dome Test Site Lamar County, Mississippi, Final Report,
October 1978 (NVO-200) (DOE, 1978)

» Animal Investigation Program, Mississippi Results (EPA, 1974)
s The Tatum Dome Project, Lamar County, Mississippi (NVO-225) (DOE, 1980)

* Onsite and Offsite Environmental Monitoring Report: Radiation Monitoring Around Tatum
Salt Dome, Lamar County, Mississippi (EPA, 1990)

* Tatum Salt Dome Radiological Monitoring, Annual Report, March 1990 (MDOH, 1990).

2.2.1 Site Operational History and Current Status

In 1961, the AEC (now the DOE) conducted exploratory drilling, surveying, and road
construction at a site located on the Tatum Salt Dome in Lamar County, Mississippi

(AEC, 1972). The Tatum Salt Dome was selected as the site of the AEC's Vela Uniform
Program designed to determine if a salt dome could be used to mask the seismic signature of
underground nuclear tests. Construction for the Salmon test started in early 1963 with the
boring of an emplacement shaft into the salt dome. In October 1964, the Salmon device was
detonated at a depth of 828 meters (m) (2,716 feet [ft]). The Salmon event had a reported yield
of 5.3 kilotons (kt) and resuited in the formation of a cavity with a radius of approximately

33 m (108 fr) within the salt dome (AEC, 1972). Following the event, the point of detonation
was investigated by drilling back into the cavity and sampling the contents. To reduce the risk
of radioactivity being released from the cavity to the environment during the re-entry drilling, a
bleed-down plant was constructed. Gases released during the re-entry boring were routed to the
bleed-down plant where they were filtered to reduce the radioactivity to regulatory standards
prior to release to the atmosphere.

A second nuciear event, Sterling (0.38 kt), was detonated in December 1966 in the cavity
formed by the Salmon Event. Both events were fully contained so there was no uncontrolled
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venting of gases or particulates to the surface. There was a minor release of gaseous, radioactive
materials during cable cutting and sealing of the holes for the Sterling event (DOE, 1971). Itis
expected that any such releases would have been quickly dissipated to the atmosphere.

Two methane/oxygen gas detonations were also performed in the cavity left by the Salmon
Event. The two tests, Diode Tube and Humid Water, were part of the Miracle Play Series
events, both had yields of 0.32 kt, and were detonated in February 1969 and April 1970,

respectively.

Following the Humid Water event the DOE began clean-up, restoration, and decommissioning
activities at the site.

As a consequence of the testing activities, radionuclides were released into the salt dome where
they are presently contained. During re-entry drilling and other site activities, incidental liquid
and solid wastes were generated that contained radioactivity. These wastes resulted in some soil,
groundwater, and equipment contamination at the site. Most of these wastes and contaminated
soil and water were cleaned up and disposed of, either in the shot cavity or in an injection well.
The equipment was decontaminated and transported to the Nevada Test Site (NTS) for disposal.
Nonradioactive wastes were disposed in pits at the site, which were backfilled with clean soil
and graded. The DOE plugged 34 of the 39 exploratory and monitoring wells that were
constructed between 1961 and 1972. The site was officially decommissioned on June 30, 1972.

Environmental monitoring at the SS was initiated in 1964 by the Public Health Service and
continued until May 1970. Long-term hydrologic monitoring was initiated in 1972 by the EPA
and continues to the present. As a part of this monitoring, all potable aquifers, many individual
water wells, public water supplies, and some surface waters have been and are currently sampled
annually in the vicinity of the SS. The MSDEQ), Division of Radiological Health (DRH), also
conducts a quarterly monitoring prograrm.

In addition to the monitoring program maintained by the EPA, the DOE is currently conducting
a Remedial Investigation and Feasibility Study (RI/FS) (IT, 1992b) that includes this BERA.
Preliminary activities started in July 1992, but the major intrusive tasks could not be conducted
until DOE owned the land. The following outlines activities that have been conducted on site
since July 1992:
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July 1992 Initiation of surveys and RI/FS Work Plan:

Floodolai { Wetland I .
- Wetlands delineation

National Envi | Policy Act S
- Avian

- Mammalian

- Reptile/amphibian (gopher tortoise identified on site)
- Vegetation

- Historical/archaeological

Aquatic Surveys
- Rapid Bioassessment Protocols
- [Established surface water/sediment sampling stations

Initial Geophysical Investigation
- Established grids and collection of magnetometer data

October 1992 Gopher Tortoise Survey

- Located burrows and habitat evaluation

- Cleared survey grids
- Ground penetrating radar (GPR)
- Magnetometer

February 1993 Sample Collection

- Surface water
- Sediment
- Biota
» Fish, mammals, aquatic invertebrates
- Expanded geophysical survey
* Line cutting, GPR, magnetometer

April 1993
- Sampled SAs for soil and vegetation
- Continued geophysical survey
* Line cutting, GPR, magnetometer

August 1993 Continuation of RUFS Work Plan
- Expanded geophysical investigation by 100 percent
* Cleanng lines, GPR, magnetometer
- Clearing/grubbing of areas to be used for investigation-derived
waste (IDW) Storage and Decontamination Pad
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September 1993 - Construction of new bridge/bypass on Half Moon Creek
- Repaired and widened site roads
- Continued geophysical survey
- Installed fence around decontamination pad

October 1993 - Completed geophysical surveys
- Flagged well and cone penetrometer (CPT) locations

November 1993 - CPT
¢ Cleared 18 sites
» Stratigraphy logs
» Sampled groundwater and soil with the CPT rig
- Installed 2 wastewater tanks at the decontamination pad

December 1993 - Trench Excavations
* Dug 17 trenches in Reynolds Electrical & Engineering Co., Inc.,
pits to locate the magnetic anomalies identified through
geophysical surveys
¢ Soil sampled from around buried anomalies
- Trench Closure
- Cleared and prepped two drill pads at SGZ

January 1994 - Site Closure
* Moved waste/drums off site
* Moved all equipment to office compound
* Sampled wastewater tank
* Closed office trailer and demobilized IT Corporation personnel as
of January 21

2.2.2 Hazardous Substance and Waste Management

Both radioactive and hazardous wastes were generated as part of the normal operations at the SS.
During operation, more than 100 people worked at the SS requiring fuel, electricity, sanitation,
waste disposal, and the storage and use of hazardous materials. In addition, following each of
the test events, reentry holes were drilled into the shot cavity to determine the subsurface effects
of the explosion. These drilling operations generated the largest volume of residual waste
materials, primarily contaminated drill cuttings and fluids.

Many of the individual sites within the SAs were investigated during site decommissioning, and
contaminated soils and equipment were consolidated and disposed. Radioactively- contaminated
equipment was decontaminated and shipped to the NTS for disposal. Radioactively-
contaminated soil and drilling fluids were transported to the SGZ area and injected into the shot
cavity. Radioactively-contaminated water was also injected into the deep brine aquifer used for
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the disposat of oil field brines. Nonradioactively-contaminated wastes were primarily disposed
by landfiiling them on site.

The initial activities completed under the RI/FS at the SS produced some IDW. These are stored
on site pending completion of the land acquisition. Construction debris, such as concrete, steel
landing mat, and old culverts from the Half Moon Creek bridge bypass construction was piled to
either side of the new bridge. These materials have been surveyed for gross radiological
contamination, and samples were analyzed at a laboratory for radiation with negative results.

All trees that were removed in the process of building the IDW storage area were piled to the
east of the main road near the decontamination pad. These trees are creating a potential
biological hazard because they are infested with bark beetles that may attack the live trees along
the edges of the IDW storage area. Within the decon-pad compound there are approximately
4,500 gallons of stored waste water from decontamination of the CPT equipment. Laboratory
analyses indicate no radiological or hazardous COCs in the water.

2.3 Issues of Public Concern

At the present time, members of the surrounding community are concerned that past activities at
the salt dome may pose a risk to the environment and public health. Concems to the BERA
include the following:

+ Is radionuclide contamination present in the on-site environmental media?
» Is nonradionuclide contamination present in the on-site environmental media?
+ If present, what is the nature and extent of contamination?

Several long-term monitoring programs have been funded by DOE and conducted by EPA and
MSDEQ/DRH. In the 18 plus years since these programs were initiated, no radioactivity above
naturally occurring background levels has been detected in any of the off-site water supplies.
Studies conducted by the MSDEQ/DRH and EPA have found no unusually high incidence of
cancer in humans within Lamar County.
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3.0 Problem Formulation

Problem formulation is the first step of the ecological risk assessment process. Problem
formulation can be defined as a systematic planning step that identifies the major factors to be
considered in a particular assessment (EPA, 1992). It establishes the goals, breadth, and focus of
the assessment and is linked to the regulatory drivers and policy context of the assessment. The
process begins with the initial characterization of the exposure and ecological effects, including
evaluating the stressor characteristics, the ecosystem potentially at risk, and the ecological
effects expected or observed. Problem formulation describes the relationships among
assessment and measurement endpoints, data required, and methodologies that will be used to
analyze the data.

3.1 Site Description

This section describes and discusses the physical and biological characteristics of the SS. These
characteristics (i.e., geology, water resources, climate, existing use, and biota) provide the
building blocks from which the conceptual model of the site was developed.

Overall, the SS has largely returned to a natural state and, except for the monument erected by
the DOE at SGZ, there is little indication of the past activities at the site. The areas where soils
were excavated have been back filled and seeded and now have a well established cover of
vegetation. Numerous species of flora and fauna are abundant at the former test site, and the
area is currently used for timber production and hunting.

3.1.1 Physical Features

The SS is situated in the low hills of the pine woods area of the Gulf Coast region. This area is
characterized by narrow, flat-topped ridges and intervening valleys that trend predominantly in a
south-southeast direction toward the Gulf of Mexico. The maximum relief on site is
approximately 30 m (100 ft) with elevations ranging from 75 to 110 m (246 to 360 ft) above
mean sea level. Surface ground zero lies east of Half Moon Creek, the principal drainage from
the site.

The S8 is situated on the northern edge of the Mississippi Salt Basin. The geologic strata
deposited in the basin are typically interbedded, discontinuous sandstones and shales with local
marls, evaporites, and limestones. Regionally the sediments dip gently to the south and
southeast. Locally, the dip may be modified by the intrusion of salt domes.
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The 83 is located in the Atlantic and Gulf Coastal Plain Groundwater Region. Groundwater
occurs throughout the region in a vertical series of aquifers, with the surficial aquifer generally
located less than 30 m (100 ft) below surface. On a regional scale, groundwater flow is
primarily in a southerly or southeasterly direction. However, the hydrogeologic conditions on
the local, near-dome scale, are very complex because of the effect of the dome. At SGZ, the
alluvial aquifer extends from near ground surface to a depth of about 12 m (39 ft) below the land
surface.

Surface drainage at the SS is through three creeks: Hickory Hollow, Grantham, and Half Moon
Creeks. These creeks receive groundwater discharge in the dry season from the alluvial aquifer,
which may transport contamination along with it. Tritium and trace levels of organic
constituents have been detected in groundwater from the alluvial aquifer near SGZ. Ponds
located on the SS also represent important hydrologic elements. The ponds of most concern
with regard to contaminated groundwater discharge are the Beaver Pond and Half Moon Creek
Overflow Pond (Figure 3-1).

3.1.2 Biological Features

The SS is located within a belt of pine forest that extends along the coastal plains of the South
Atlantic and Gulf States. The pine forest is a seral stage of the temperate deciduous forest.
These forests can be classified into either one of two major types: loblolty/short leaf and
slash/long leaf pine. The continued dominance of the pine species is dependent upon periodic
fires and cutting, without which the pines would be replaced by hardwoods, such as oaks
(Quercus sp.), hickory (Carya sp.), and magnolia (Magnolia sp.). Most of the SS is open,
long-leaf pine forest with a shrub understory.

The diversity of vegetation and perennially available water provide suitable habitat for
whitetailed deer (Odocoileus virginianus); armadillo (Dasypus novemcinctusy; eastern cottontail
rabbit (Sylvilagus floridanus); coyote (Canis latrans); raccoon (Procyon lotor); opossum
(Didelphis marsupialis), beaver (Castor canadensis); squirrel (Tamiasciurus hudsonicus and
Sciurus carolinensis); several species of small rodeats; and numerous bird, reptile, and
amphibian species. The small creeks and ponds on site provide limited habitat for large fish
species, but do support populations of minnows, which provide forage for egrets, herons, and
other piscivorous species. A complete listing of all flora and fauna observed on site is presented
in Tables 3-1 through 3-6.
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Table 3-1

Species List - Vegetation Survey,

Common Name

July 13 to 19, 1992,
Salmon Site
(Page 1 of 3)

%
Scientific Name

Y

-
Polypodiaceae

Sensitive Fern Onoclea sensibilis
Gramineae

Green Bristlegrass Setaria viridis

Bristlegrass Setaria sp.

Foxtail Alopecurus sp.

Grasses Gramineae sp.

Cord Grass Spartina pectinata
Cyperaceae

| Bladder Sedge Carex intumescens

Umbrella Sedge Cyperus strigosus
Juncaceae

Canada Rush Juncus canadensis

Toad Rush Juncus bufonius
Nymphacaceae

Fragrant Water Lily Nymphaea odorata
Lillaceae

Commaon Greenbriar Smilax rotundifofia

Long-Stalk Greenbriar Smilax pseudochina

Indian Cucumber Root

Medeola virginiana

Juglandaceae

Bitternut Mickory Carya cordiformis
Fagaceae

Bilackjack Qak Quercus marilandica

Willow Oak Quearcus phelios

Water Oak Quercus nigra

Laurel Oak Quercus laurifolia
Lauraceae i

Sassafras Sassafras albidum
Hamamelidaceae

Sweetgum Liquidambar styracifiua
Rosaceae

Blackberry Rubus allegheniensis

Blackcherry Prunus serotina
Anacardiaceae

Poison vy Toxicodendron radicans

Winged Sumac Toxicodendron copaliinum
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Table 3-1

Species List - Vegetation Survey,
July 13 to 19, 1992,

Salmon Site
(Page 2 of 3)

—— e LR - — . . — "~ —
Common Name===__L Scientific Name
I — ——

Aceraceae

Red Mapie Acer rubrum
Cornaceae

Water Tupelo Nyssa aquatica

Black Gum Nyssa sylvatica

Flowering Dogwood Cormus florida
Oleaceae

II White Ash Fraxinus americana

Compositae

Boneset Eupatorium perfoliaturn

Tickseed Sunflower Bidens sp.

Ragweed Ambrosia artemisiifolia

Goldenrod Solidago sp.

Bearded Tickseed Bidens aristosa
Rubtaceas

Buttonbush Cephalanthus occidentalis
Annonaceae

Pawpaw Asimina triloba
Taxodiaceae

Baldcypress Taxodium distichumn
Palmae

Saw Palmetto Serenva repens
Ebenaceae

Common Persimmon Diospyros virginiana
Magnollaceas

Yellow Poplar Liriodendron tulipitera

Southern Magnolia Magnolia grandifiora
Myricaceae

Southermn Bayberry Myrica cerifera
Aquifoliaceae

American Holly Hlex opaca
Pinaceas

Loblolly Pine Pinus taeda

Longleaf Pine Pinus palustris

Shortleaf Pine Pinus echinata
Ericaceae

Hooded Pitcher-Plant Sarracenia minor
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Table 3-1
Species List - Vegetation Survey,
July 13 to 19, 1992,

Salmon Site
(Page 3 of 3)
- e _
H Common Name Scientific Name
.-
Typhaceae
Common Cattail Typha latifolia
Eriocaulaceae
Common Pipewort Eriocaulon septanguiare
Araceae
Arrow-Arum Peltandra virginica
Jack-in-the-Pulpit Arisaema triphyilum
Orchidacesae
Snowy White Orchid Habenaria nivea
i Leguminosae
Rattlebox Crotalaria sagittalis
Partridge Pea Cassia fasciculata
Ericacea
Box Huckleberry Gaylussacia brachvcera
Gentianaceae
Marsh Pink Sabatia stellaris
Caprifoliaceae "
Japanese Honeysuckle Lonicera japonica
Guttiferae
Common St. Johnswort Hypericum perforatum
Scrophulariaceae
Old Field Toadflax Linaria canadensis
||
Ranunculaceae
White Baneberry Actaea pachypoda
Amaranthaceae
Green Amaranth Amaranthus retroflexus
L s




Table 3-2
Species List - Avian Survey,
July 13 t0 19, 1992,
Salmon Site
(Page 1 of 2)

e
" Common Name Scientific Name
L

Wood Duck Aix sponsa
White Ibis Eudocimus albus
Cattle Egret Bubuicus ibis
Graen Heron Buionides striatus
Broad-Winged Hawk Buteo platypterus
Red-Tailed Hawk Buteo jamaicensis
Mississippi Kite Ictinia mississippiensis
Barred Owl Strix varia
Black Vulture Coragypes atratus
Northem Bobwhite Colinus virginianus
Wild Turkey Meleagris gallopavo
Commaon Flicker Colaptes auratus
Red-Bellied Woodpecker Melanerpes carolinus
Downy Woodpecker Picoides pubescens
Great Crested Flycatcher Myiarchus crinitus
Eastern Wood Pewee Contopus virens
Northern Rough-Winged Swallow Stelgidopteryx serripennis
Chimney Swift Chaetura pelagica
Common Nighthawk Chordeiles minor
Bluejay Cyanocitta cristata
American Crow Corvus brachyrhynchos
Carolina Chickadee Parus carolinensis
Tufted Titmouse Parus bicolor
Carolina Wren Thryothorus ludovicianus
Northem Mockingbird Mimus polyglotios
Brown Thrasher Toxostorna rufum
American Robin Turdus migratorius
Wood Thrush Hylocichla mustslina
Blue-Gray Gnatcather Polioptila caerulea
Pine Warbier Dendroica pinus
Common Yellow-Throat Geothlypis trichas
Hooded Warbler Wilsonia citrina
Swainson's Warbler Limnothiypis swainsonii
Prairie Warbler Dendroica discolor
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Table 3-2
Species List - Avian Survey,
July 13 - 19, 1992,
Salmon Site

(Page 2 of 2)
— - L
Common Name l Scientific Name
Scarlet Tanager Piranga olivacea
Summer Tanager Piranga rubra
Northem Cardina! Cardinalis cardinalis
Blue Grosbeak Guiraca caerulea
Indigo Bunting Passerina cyanea
House Finch Carpodacus mexicanus
Rufous-Sided Towhee Pipilo erythrophthaimus
Bachman's Sparro Aimoila ava!is _

Table 3-3
Species List - Reptiles and Amphibian Survey,
July 13 to 19, 1992,
Saimon Site
—— :
Common Name
Amphibians
Eastemn Narrow-Mouthed Toad Gastrophyme carolinensis
Squirrel Treefrog Hyla squirella
Siimy Salamander Plethodon giutinosus
Alabama Waterdog Necturus alabamensis
Bronza Frog Rana clamitans clamitans
River Frog Rana heckscheri
Southern Dusky Salamander Desmognathus auriculatus
Southem Cricket Frog Acris grylius gryllus
Four-Toed Salamander Hemidaciylium scutatum
Reptiles
Southeastern Five-Lined Skink Eumeces inexpectatus
Gopher Tortoise Gopherus polyphemus
Green Anole Anolis carolinensis
Ground Skink Scincelia laterale
Fence Lizard Sceloporus undulatus I
Eastern Box Turtle Terrapene carolina carolina
Northern Brown Snake Storeria dekayi dekayi
Water Snake {unidentified) Nerodea sp.
Westem Cottonmouth Agkistrodon piscivorus leucostoma
Southern Toad Bufo terrestris
e
Table 3-4

Species List - Mammalian Survey,
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Table 3-4
Species List - Mammalian Survey,
July 13 to 19, 1992,
Salmon Site

l:— Common Name | Scientific Name

Armadillo®> Dasypus novemcinctus
Big Brown Bat® Eptesicus fuscus
Myotis® Myotis sp.
Eastern Cottontail*® Sylvilagus floridanus
Squirrel™ (Grey or Fox) Sciurus sp.
Coyote® Canis latrans
Domestic Dog" Canis famifiaris
Domestic Cat® Felis catus
White-Tailed Deer®™ Odocoileus virginianus ____
cldeniified by sighting
ldentified by tracks
:!dentlﬁed by scat
identified by sound
Table 3-5
Species Collected,
February 22 to 28, 1993,
Salmon Site
Common Nazje Scientlfic Name
White-Tailed Deer Odocoileus virginianus
Raccoon Procyon lotor
Opossum Didelphis marsupialis
Eastern Cottontaii Sylviagus floridanus
Marsh Rabbit Sylviagus palustris
Pine Vole Pitymus pinetorum
Short-Tailed Shrew Blarina brevicauda
Eastern Woodrat Neotoma tloridana
. Mice ;::omyscus P, i




Table 3-6
Fish Biosurvey Results,
July 13 to 19, 1992,

Salmon Site
L - Aquatic Survey Stations
Common Name Genus Species
BeP-1 | BeP-2 | GRC-1 | GRC-2 | HHC-1 | HHC-2 | HOP-1 | GtP-1 | HMC-1 | Hmc-2 | HMC3 | HMC4 HMC-5 |

Bass Family: Centrarchidae X ) B T

Black Banded Darler | Percina nigrofasciata X

Blackstripe Fundulus notatus x?

Toprminnow ﬂ

Blacktall Shiner Notropis venusta X |

BluegHl Lepomis macrochirus X x?

Broadstripe Fundulus euryzonus X

Topminnow

Brown Bullhead Ameiurus nebulosus X “
H Chenylin Shiner Lythrurus roseipinnis x? . X X x° x® x®

Chesinut Lamprey fchthyomyzon

castaneus

Flagfin Shiner Notropis signipinnis X x2 X X

Guif Darter Etheostoma swaini X n

Mosquito Fish Gambusia affinis 2 [ x i
| siverstripe Shiner | Notropis stitbuis X X |
f Starhead Fundulus notl x | x® {

Topminnow

Yellow Bulihead Ameiurus natalis

Alabama Waterdog Nacturus alabamensis

Lesser Siren Siren intermedia X

®Indicates dominant species at that station
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3.1.3 Species of Special Concern

Only two species listed as either threatened, endangered, or sensitive are known to inhabit the
SS. These are the gopher tortoise (Gopherus polyphemus), (federally-listed threatened and state-
listed endangered) and Bachman's sparrow (federal Category 2, information insufficient to list).
However, the habitat supporting these species on the SS is not unique in any way, but is part of
an expanse of similar pine forest that is common throughout the southeastern part of the state.

A complete listing of the survey methods and results for threatened and/or endangered species is
presented in the Results of a Preliminary Survey for Threatened and Endangered Species and
Floodplains/Wetlands at the Tatum Dome Test Site Lamar County, Mississippi (IT, 1992a).

3.2 Constituents of Potential Concern Selection
A multistep method was used to identify COPC for the site because of the large quantity of
analytical data available for both chemical and radiological constituents.

The first step involved identifying a set of reported concentrations that were of acceptable
quality for use in the environmental evaluation. This was accomplished through (a) evaluations
of analytical methods, (b) evaluations of the quality of the data with respect to detection limits,
and (c) laberatory and validation qualifiers and blanks.

The second step was to reduce the data set to those constituents that frequently had higher
concentrations in the on-site samples than were found in the reference sample. This is an
indication that these constituents are present due to site-related activities.

The third step involved identifying COPC within the soil, sediment, and surface water, which
were of greatest concern with respect to bioaccumulation in ecological receptors based on the
octanol/water partition coefficient (K., ).

The list of COPC was further reduced, on the basis of water or sediment quality criteria and
detection in biota tissue samples, to a final list of contaminants of concern. A COC was selected
if water or sediment quality criteria, which are developed to be protective of ail aquatic life,
were exceeded, or if the constiuent was detected in tissues. If no aquatic criteria existed for
water or sediment COPC, but the constituent was present in fish tissue, it was considered a COC.,
Since no mandated soil quality criteria exist, and COPC were detected in animal and plant
tissues, these were carried through as COC. This list of COC was then used to assess
contaminant-related risk at the SS.
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3.2.1 Data Collection

3.2.1.1 Reference Samples

Reference sites for surface water and sediment were established on Half Moon Creek (HMC-1),
located at the southern boundary; Grantham Creek (GrC-1), located at the eastern boundary;

and Hickory Hollow Creek (HHC-1), located at the western boundary of the SS. An unnamed
catfish pond located off site (ReP-1) was used as the source of the northern reference sample.
Figure 3-1 shows the locations of the surface-water sampling stations. The field adjacent to the
catfish pond was used as the reference location for surficial soils. Figure 3-2 shows the location
of the soil sampling stations at the SS. Reference sampling was conducted concurrently with the
on-site sampling events.

3.2.1.2 Sediment and Surface Water

Sediment samples were collected during the period of February 22 to 28, 1993. Only 15 of the
22 stations originally identified in the Environmental Evaluation Work Plan (EEW) were
sampled during the investigation (Table 3-7). During the initial site reconnaissance, it was
determined that the ponds in SA-2 and SA-4 no longer existed. Swamps identified in previous
investigations were also absent or were now part of the Beaver Pond. The large size of the
Beaver Pond required that three sampling stations be used instead of one. Station BeP-1 was
located on the northemn end of the pond near the E-6 Decontarnination Pad; station BeP-1a at the
southeastern end near the Bleed Down Plant Area and E-14 Pad; and station BeP-2 was jocated
in a small pond connected to the main pond by a galvanized steel culvert beneath Half Moon
Circle Road. This portion of the Beaver Pond is located near the E-14 Pad and Mud Pits.
Sediment samples were analyzed for organic, inorganic, and radiological constituents. In
addition, grain size and total organic carbon were measured. Figure 3-1 shows the location of
these sampling stations.

Surface water samples were analyzed for organic, inorganic, and radiological constituents, as
well as general water-quality chemistry parameters. The biochemical oxygen-demand (BOD)
analyses were conducted after holding time had expired. The original BOD data were
supplemented with five additional samples collected on April 28, 1993. These five samples
were collected from HMC-4, HOP-1, HHC-2, HMC-2, and GrC-1. Figure 3-1 shows the
locations of these sampling stations. A summary of the types of samples collected for the
aquatic investigation is provided in Table 3-8,
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Table 3-7
Surface Water and Sediment Sample Locations
for the Aquatic Ecosystem Investigation,
Salmon Site

" HMC-1 | Halt Moon Creek just within the southern boundary of the Saimon Site (SS) (Reference).
HMC-2 Haif Moon Creek approximately 12 mile upstream of the confiuence of Hickory Hollow
Creek and Half Moon Creek. This station is downstream of surficial groundwater flow from
Source Area (SA)-5.
HMC-3 Half Moon Creek approximately 1/8 mile upstream of the confluence of Grantham Creek
and Half Moon Creek. This station is in an area of surficial groundwater flow from SA-5.
it HMC-4 Halt Moon Creek approximately % mile downstream of the confluence of Grantham Creek
and Half Moon Creek at the bridge where the Main Road crosses Haif Moon Creek. This
station is in an area just downstream of surficial groundwater flow from SA-1,
HMC-5 Half Moon Creek just within the northern boundary of SS.
HHC-1 Hickory Hollow Creek just within the western boundary of SS (Reference).
HHC-2 Hickory Hollow CreeX approximately % mile upstream of the confluence of Hickory Hollow
Creek and Half Moon Creek. This station is downstreamn of surficial groundwater flow from

SA-5.

|| GrC-1 Grantham Creek just within the eastem boundary of SS (Reference).

GrC-2 Grantham Creek approximately 1/8 mile upstream of the confluence of Grantham Creek
and Half Moon Creek. This station is an area of surficial groundwater flow from SA-2.

BeP-1 Beaver Pond 1 on the northem end of the Pond. This pond receives runoff and
groundwater discharge from potential *hot spots” within SA-1 and SA-2.

BeP-1a | Beaver Pond location 2 on the southem end of the Pond.

BeP-2 Beaver Pond location 3 on the small pond connected to the Beaver Pond.

HOP-1 Haif Moon Creek Overflow Pond. This pond has received runoff and groundwater
discharge that was contaminated with tritium from surface ground zero.

" ReP-1

Reference Pond. This privately-owned pond is located off the northeast corer of the SS
(Reference).
-
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Table 3-8
Summary of Samples Collected
for the Aquatic Ecosystem investigation,

Salmon Site
-
Salmon Site Water Grain Benthic Fish
Anailytical | Size and Toxicity
Surface Water Quality Samples | Sediment Ecology Tissue Tests
Station Parameters Analysis Analysis Analysis

Fars _ T
HMC-1 X® X X X xP X
HMC-2 X X X X x° X
HMC-3 X X X X X° X
HMC-4 X X X X X

I HMC-5 X X X X X° X
HHC-1 X X X X NA® X
HHC-2 X X X X NA X
GrC-1 X X X X x® X
Gre-2 X X X X x® X
BeP-1 X X X X X X
BeP-1A X X X X X X
BaP-2 X X X X X X
GtP-1 X X X X NA X
HOP-1 X X X X NA X
Ref. Pond X X X X X X H

- - — - . - — -

Sarnple collected

bFishlissuemdempmntsammpodtesamﬂedhaomaﬁmodbﬂadmrmmmpondsmm
Nosamplswasomainodlromﬂmecollecuoneﬁon
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3.2.1.3 Surficial Soil

Surficial soil samples were collected during the period of April 26 to 30, 1993, and analyzed for
chemical and radiological constituents. All 18 sites (excluding ponds, mud pits, and waste burial
pits) located on site were sampled individually and not composited as originally planned. The
reference site was also sampled. The 19 soil sample stations are listed in Table 3-9.

Five soil samples were collected at each site: one at the approximate center of site activity and
one each 30 m (100 fi) from the center to the north, south, east, and west. The sample
designator A was given to the north sample, B to the west sample, C t0 the center sample,

D to the east sample, and E to the south sampie.

Soil samples were collected from the top 10 centimeters (cm) (4 inch [in.]) of soil, excluding
vegetation and leaf litter. At each location, the leaf litter was removed by gently pushing it aside.
After an area of approximately 10-cm diameter had been cleared, a stainless-steel shovel was
used to excavate a 10-cm-deep hole. This hole was then tested with an organic vapor analyzer
before sampling. After being deemed safe from organic vapors in the breathing zone, sections
of the undisturbed wall were removed and placed in the sample containers. Samples were then
shipped on ice to the International Technology Analytical Services (ITAS) Laboratory for
analysis. Table 3-10 summarizes the data collected for the terrestrial investigation.

3.2.2 Data Evaluation

3.2.2.1 Analytical Methods

The data sets used in the quantitative evaluations have been developed according to a standard
set of sensitive, chemical-specific methods. The standard methods apply both to the collection
of samples and the analyses thereof. Due to the lack of information on the methods used to
collect and analyze the earlier samples, only the most recent data were used in the quantitative
evaluations. The data from earlier studies were only used to guide the development of the EEW.

Analytical results that are not specific for a particular compound or that are the result of

insensitive analytical methods are useful for qualitative assessments but are generally not
appropriate for quantitative evaluations. Likewise, results of analytical methods associated
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Table 3-9
Sample Locations for the
Terrestrial Ecosystem investigation,

Salmon Site
— . . — —
Source Area (SA)-1 - Surface Ground Zero
SA-1-1 Station 1A Surface Ground Zero
SA-1-2 Bleed Down Plant Area
SA-1-3 East Substation
| SA-1-4 E-6 Decon Area

$A-2 - Northern Disposal Area
SA-2.5 Clean Bum Pit
SA-2-6 Gas Pump

SA-3 - Southern Disposal Area
SA-3-7 Big Chief Drilling Storage
SA-3-8 Site E-2 and E-7
SA-3-9 Government Storage Area 2 (Drilling Storage Yard)
SA-3-10 Government Storage Area 3

SA-4 - Western Disposal Area
SA-4-11 CH Fuel Storage
SA-4-12 Cable Storage
SA-4-13 Nerth Substation
SA-4-14 South Substation i
SA-4-15 West Substation

SA-5 - Injection Well Area
SA-5-16 HT-2 Well Area
$A-5-17 HT-2M Well Area
SA-6 - Helicopter Pad and Storage Area
SA-8-18 Helicopter Pad and Storage Area
Reference Area
Ref-19 Reference Station
Ak L




Summary of Samples Collected

Table 3-10

for the Terrestrial Ecosystem Investigation,

Salmon Site
-
Salmon Soil Field Biota V’g:‘:::’" Mammallan | Toxicity
Site Analyses Observations Analyses Analyses Tests
- — -
Source Area x® X X x° x®
(SA) 1-1
SA-1-2 x? X X x° x?
| SA-1-3 x* X X x° X
SA-1-4 X X X x° X
SA-2-5 X X X X® X®
I SA-2-6 x? X X x° x®
SA-3-7 X X X X° X
SA-3-8 x* X X xP x*
SA-3-8 X* X X X® X?
SA-3-10 x® X X x® X
SA-4-11 x* X X x® X
I SA4-12 X X X X° X
SA-4-13 X X X x° X2
SA-4-14 X" X X x° X*
SA-4-15 x? X X x® X
SA-5-18 x* X X xX° X
SA-5-17 X X X x° x4 i
SA-6-18 x* X X x® Xt
Ref-19 X* X X x? X
e am " -

a
b

Collected as site-wide samplaes.

Analysss or tests conducted on five raplicates from the site.
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with unknown, few, or no Quality Assurance/Quality Control procedures were eliminated from
quantitative consideration. '

3.2.2.2 Detection Limits
All analyzed chemicals were evaluated with respect to their quantitation or detection limits.
This evaluation was either conducted by the laboratory or later during data validation.

Constituents that were analyzed for, but not detected, were eliminated from the COPC list;
however, before eliminating the constituents from further evatuation, several points were
considered. Sample guantitation limits of known site-related constituents may be greater than
corresponding standards, criteria, or other levels of concern. Therefore, these constituents may
be present at concentrations greater than the corresponding reference concentrations. A sample-
specific detection limit may be significantly higher than positively detected values in other
samples in a data set. In other words, only a limited number of samples may test positive for a
particular constituent.

When determining exposure concentrations at the SS, positively detected results were considered
together with nondetected results, If there was reason to believe that the constituent was present
in a sample at a concentration below the detection limit, then half the detection limit was used as
the estimated concentration for that sample (EPA, 1989a). This method assumes that constituent
concentrations are uniformally distributed in the range of concentrations below the detection
limit. Therefore, half the detection limit is the arithmetic average of all such concentrations and
is also the maximum likelthood estimator.

If the site-specific information indicated that a constituent was not likely to be present in a
sample, a value of zero may have been used as the estimated concentration. In cases when the
constituents were anthropogenic in nature and site-specific information indicated localized usage
and limited transport from areas of use, the use of zero as the estimated concentration would be
considered acceptable in areas of no known usage of these constituents.

Those constituents that were not detected in any samples of a particular medium were eliminated
from further consideration in the quantitative evaluations. The outcome of these steps was a data
set that contained only constituents which were detected in at least one sample from each

medium.
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3.22.3 Qualified Data

Qualifiers may be attached to the analytical results by the laboratory conducting the analyses or
by persons performing the data validation. These qualifiers generally indicate questions
concerning constituent identity, concentration, or both.

Because the data validation process assesses the effect of quality control issues on data usability,
validation data qualifiers supersede the laboratory qualifiers. When an analytical result has
laboratory and validation qualifiers that appear contradictory, only the validation qualifier is
considered. Laboratory qualifiers are valid unless they have been superseded during data
validation.

The qualifiers used in the SS data sets are presented in the following paragraphs. Organic,
inorganic, and radiochemical qualifiers are presented separately since some of the qualifiers have
different meanings for different data sets.

The organic qualifiers are as follows:

* B -indicates that the constituent was found in an associated blank, as well as in the sample.
Use of these data is discussed in the next subsection.

* E - indicates that the concentration exceeded the calibration range of the Gas
Chromatograph/Multispectral Scanner. The use of this qualifier implies uncertainty in
concentration but not in identity. These concentrations were treated as positive detections.

* J-indicates that the reported results were quantitatively estimated. These concentrations
were treated as positive detections.

* NJ-indicates that there was presumptive evidence that a Tentatively Identified Compound
(TIC) was present at an estimated concentration. The use of this data is discussed in a
subsequent subsection.

* NP - indicates that data validation was not performed. Laboratory qualifiers were valid for
these data.

* R -indicates that the data were rejected. These data were unusable and could not be used in
the quantitative evaluations.

* U - indicates that the constituent was analyzed for but not detected. The use of these data
was discussed in the previous subsection.

* UJ- indicates that the reported quantitation limit was quantitatively estimated. These data
were treated as not detected and were used as indicated in the previous subsection.
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5U or 10U - indicates that the 5-times and 10-times ruie (EPA, 1989%a) was applied due to
blank contamination. Use of these data is discussed in the following subsection.

The inorganic qualifiers are as follows:

B - indicates that the reported value was below the Contract Required Detection Limit
(CRDL), but above the Instrument Detection Limit. The use of this qualifier indicated
uncertainty in concentration but not in identity. These data were treated as positive
detections.

E - indicates that the Inductively Coupled Plasma dilution (%D) was out of control limits.
This qualifier indicated uncertainty in the reported concentration. These data were treated as
positive detections.

J - indicates that the reported result was qualitatively estimated. These data were treated as
positive detections.

N - indicates that the spiked sample recovery was not within control limits. This qualifier
indicated uncertainty in the reported concentration. These data were treated as positive
detections.

NJ - indicates that there was presumptive evidence that a TIC was present at an estimated
concentration.

NP - indicates that data validation was not performed. Laboratory qualifiers were valid for
these data.

R - indicates that the data were rejected. These data were unusable and could not be used in
the quantitative evaluations.

S - indicates that the reported value was determined by the Method of Standard Addition.
No uncertainty in either concentration or identity was implied by the use of this qualifier.
Data were treated as positively detected.

U - indicates that the constituent was analyzed for but not detected.

UJ - indicates that the reported quantitation limit was quantitatively estimated. These data
were treated as not detected and were used as indicated in the previous subsection.

5U or 10U - indicates that the 5-times and 10-times rule was applied due to blank
contamination. Use of these data is discussed in the following subsection.

W - indicates that the postdigestion spike for furnace atomic absorption analysis was out of

control limits. This qualifier indicated uncertainty in the reported concentration. These data
were treated as positive detections.
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The radiochemical constituent qualifiers are as follows:

» J - indicates that the reported result was qualitatively estimated. These data were treated as
positive detects.

* ND - indicates that the constituent was not detected since the result was below the Minimum
Detectable Activity (MDA). Such data were treated as not detected. Appropriate estimated
concentrations were used as discussed in the previous subsection.

* NP - indicates that data validation was not performed. Laboratory qualifiers were valid for
these data.

* U - indicates that the compound was not detected at the specified detection limit.
Appropriate estimated concentrations were used as discussed in the previous subsection.

* UJ - indicates that the reported quantitation limit was quantitatively estimated. These data
were treated as not detected and were used as indicated in the previous subsection.

3.2.2.4 Blanks

Blank samples provide a means to check for contamination that may have been introduced into a
sample in the field while the samples were being collected and transported or while in the
laboratory during sample preparation or analysis. The concentrations of constituents detected in
blanks must be compared with the concentrations of the same constituents detected in site
samples in order to prevent the inclusion of nonsite-related constituents into the quantitative
evaluation of COPC.

As part of the data validation process, an analyte was not considered further if the maximum
sample concentration did not exceed 10 times the highest blank for all common laboratory
contaminants (acetone, 2-butanone, methyiene chloride, toluene, and phthalates) or 5 times the
highest blank for other chemicals (EPA, 1989a).

3.2.2.5 Frequency of Detection

Constituents that are infrequently detected may be artifacts in the data due to sampling or
analytical procedures or from other means of contamination. Chemicals that were detected in

5 percent or less of the on-site samples for a particular medivm were eliminated as COPC. Less
than 20 surface water or sediment samples were taken and analyzed. In these cases, a constituent
was considered a COPC unless the detected concentration, when averaged with half the detection
limit for nondetected samples, produced a 95-percent upper confidence limit (UCL) that was
within the reference range or less than the actual detection limit for the reference samples or that
could be eliminated on another basis as discussed below.
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3.22.6 Essential Nutrients

Calcium, sodium, potassinm, iron, and magnesium are generally eliminated as constituents of
potential ecological concern because they are essential elements for animal and plant life and are
only toxic at very high concentrations, as supported by EPA (198%9a). However, these may be
products of site activities, specifically abandoned mud pits from rotary drilling. Further
examination of these elements indicates that calciurn was the only analyte among the five
mentioned above for which the 95-percent upper confidence limit of the mean for site samples in
surficial soils exceeded concentrations in soil samples collected from reference locations.

Limited data exist on the toxicity of calcium. As indicated by the National Research

Council (1980), toxicity of calcium is dependent on the level of dietary potassium, and on the
age and reproductive status of the animal. Maximum tolerance levels (MTL) for calcium are

2 percent of the diet for cattle, sheep, horse, and rabbits; 4 percent for swine; and 1 percent of
the diet for poultry (National Research Council, 1980). If a value of 2 percent is used for the
white-tailed deer (body weight of 90.72 kilogram [kg]) (Harestad and Bunnel, 1979); estimated
ingestion rate of 2,319 grams per day (g/day) (EPA, 1993) and 1 percent for the red-tailed hawk
(body weight of 1.126 kg [Dunning, 1994]; ingestion rate of 58.9 g/day [EII’A, 1993]), the MTLs
for these receptorsare estimated to be 46.4 grams (g) of calcium per day and 0.707 g of calcium
per day for the deer and hawk, respectively. Further, assuming that the entire diet of the deer
consists of plant matter and using a soil-to-plant transfer factor of 3.5 (Baes et al., 1984), the
deer would be exposed to 6.54 g of calcium per day. Calcium is, therefore, not expected to be
toxic to this herbivorous mammal. If it assumed that the hawk consumes only herbivorous mice
from the site (Peromyscus maniculatus, body weight of 21 g [Millar, 1989 as cited in

EPA, 1993]; ingestion rate of 3.46 g/day [EPA, 1993]; absorption coefficient of 0.80 assumed
[Ganong, 1979]), the hawk would be exposed to 0.022 g of calcium per day. As with the deer,
calcium at the site is not expected to be toxic to the top avian receptor. This provides
quantitative support to the original contention that essential nutrients be eliminated as COPC
because they are generally toxic only at very high concentrations.

With reference to sediments, calcium, magnesium and sodium, 95-percent UCL of the mean of
site samples exceeded reference ranges. For surface water, site iron, calcium, magnesium and
sodium exceeded the reference ranges. Potassium was not detected at the CRDL in water or
sediment. No federally mandated Ambient Water Quality Criteria (AWQC) or sediment quality
criteria exist for calcium, sodium or magnesium. In general, these elements are not considered
toxic to aquatic life, a contention supported by the fact that no toxicity benchmarks have been
established or mandated by EPA. One location had particularly high levels of calcium, sodium
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and magnesium in surface water (Half Moon Creek overflow pond), and another (Beaver Pond)
also had some high values in surface water and sediments. These two areas are likely to have
received materials from nearby rotary drilling mud pits. Since evaluation of toxicity of calcium,
sodium and magnesium in aquatic environments has not been promulgated by EPA, it will be
assumed that in general, the aquatic environments at the SS do not have sufficiently high
concentrations to cause toxicity, and will not be carried through as COPC. The Beaver Pond and
Half Moon Creek overflow pond, however, should be held under consideration as “hot spots” for
these constituents.

An AWQC of 1,000 ug/t does, however, exist for the chronic exposure of freshwater biota to
iron. The 95-percent UCL of the mean for site surface water samples exceeded the reference
range and the AWQC, and iron was therefore carried through the assessment as a COPC in
surface water.

3.2.2.7 Water Chemistry

General water chemistry parameters, such as sulfates, carbonate, bicarbonate, chloride, dissolved
solids, and fluoride, are also generally toxic only at very high levels. Measurements of these are
useful in determining the nature of a water body being studied, but are not considered COPCs
for the SS.

3.2.2.8 Physiochemical Properties and Bioaccumulation Potential

The K,, provides a useful screening tool for organic compounds on the basis of the
bioaccumulation potential. In general, a higher K, relates to a higher bioaccumulation potential
(i.e., atendency to occur in biota at higher concentrations than the surrounding environment).
Garten and Trabalka (1983) state that compounds with log K,,, values of less than 3.5 generally
do not bioaccumulate in the fat tissues of mammals and birds by a factor of greater than 0.3.

In addition, according to Thomann (1989), bioaccumulation in aquatic food chains is not
significant for compounds with log K,,, values of up to 5. Finally, EPA (1993) has correlated
food chain multipliers with log K, values and trophic level in an aquatic system. Compounds
with log K, values of less than or equal to 3.9 are given food chain multipliers of 1 or less for
each of the three trophic levels, which include zooplankton in level 2, small fish in level 3, and
piscivorous fish in level 4. It is also recommended that trophic levels 3 and 4 be used for
wildlife, depending on the specific bird or mammal in question. For these reasons, the
conservative log K,,, value of 3.5 was used to blanket all potential bioaccumulation pathways.
Constituents with a log K, less than 3.5 were not therefore, considered as COPC via
bioaccumulation pathways.
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3.2.2.9 Reference Data

Reference data were gathered during the BERA investigation using methods and procedures
identicai to those used for gathering site samples. Reference data were collected from areas not
influenced by the site. They are collected from each medium of concern (soil, sediment, and
surface water) from areas that could not have received contamination from the site, but that do
have the same basic characteristics as the medium of concern on site.

Reference soil samples were collected from an area off site and upgradient of the site. Reference
surface water and sediment samples were collected from each of the three on-site creeks
(Hickory Hollow Creek, Half-Moon Creek, and Grantham Creek) at points where the creeks
enter the site and from a reference pond located off site and upgradient of the site.

Site data were evaluated with respect to reference data by comparing the calculated exposure
point concentration (EPC) for each constituent to the range of reference and background
concentrations for that constituent. The EPC is a conservative estimate of the most probable
concentration in a particular media to which biota may be exposed. It is calculated as the
95-percent UCL on the arithmetic mean of the positive detections and half the detection limit for
samples in which the analyte was not detected, using the following equation:

EPC = 95-percent UCL of the mean =

mean + [y o5z (noyy (/¥ (1)1

Where; n = number of samples
boosaxen = value from Student's t table corresponding to & ,, = 0.05
n-1 = degrees of freedom
s = standard deviation

If the EPC is within the range of background or reference data, the constituent's presence is
considered to be ambient and not site-related. The constituent is then removed from the
quantitative evaluation.

A summary of the detected constituents in sediment, surface water, and surficial soil are
presented in Tables 3-11 through 3-14, 3-15 through 3-16, and 3-17 through 3-20, respectively.
The EPC and reference ranges are included for data evaluation comparisons. Those constituents
present on site at levels greater than ambient are considered potentially site-related constituents.
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3.2.3 Analytical Resuits

Anatyte concentrations were measured in sediment, surface water, surficial soil, vegetation, and
wildlife tissues. All data are presented in Appendix A of this report and summarized below.
The summary tables presented in this section use the data evaluation and data estimation
procedures for nondetected concentrations discussed in the preceding sections.

3.2.3.1 Sediment

Sediment data are presented in Appendix A. Tables A-3.1 through A-3.9 present the inorganic,
pesticide and polychlorinated biphenyls (PCB), volatile, semivolatile, gross alpha and beta,
gamma spectroscopy, tritium, grain size, and wet chemistry data sets, respectively.

The majority of inorganic constituents detected in sediments are naturally cccurring soil
constituents and were found at reference concentrations. Cadmium was found at the Beaver
Pond in concentrations above background. Concentrations in the Beaver Pond sediments ranged
from 1.7 to 9.0 milligrams per kilogram (mg/kg) cadmium. Cadmium was not detected in the
Reference Pond sediments. The Beaver Pond sediments had the highest levels of many of the
inorganic constituents: aluminum (13,000 mg/kg), arsenic (7.7 mg/kg), barium (181 mg/kg),
calcium (5,630 mg/kg), lead (20.2 mg/kg), magnesium (1,380 mg/kg), manganese (583 mg/kg),
sodium (1,230 mg/kg) and zinc (111 mg/kg). Chromium was highest in the Half Moon Creek
Overflow Pond sediment (14.8 mg/kg). Concentrations of inorganics in sediments on the SS are
summarized in Table 3-10,

No pesticides or PCBs were detected in sediments on the SS. However, 3 organic compounds
were detected in the Beaver Pond sediment samples: 2-butanone (170 micrograms per kilogram
[ug/kg)), toluene (220 pglkg) and benzoic acid (550 pg/kg, estimated concentration below the
detection limit). Sediment volatile and semivolatile organic compound concentrations are
summarized in Table 3-11.

Gross alpha levels above the MDA were found in sediments of the Beaver Pond
(17.21 picocuries per gram [pCi/g]) and Gator Pond (22.48 pCi/g). Gross beta levels above the
MDA were detected at all sediment stations (8.84 pCi/g to 23.69 pCi/g); the highest levels were
found in the Gator Pond (23.69 pCi/g) and Beaver Pond (18.6 pCi/g) sediments.
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Table 3-11

Summary of Inorganic Concentrations in Sediment,

Salmon Site

AT A e

- Limit" (mg/kg) _ (mgkg) _ (my/ig) (mg/kg) Concem

Atuminum 1212 - © 84.40 - 13,000 195 - 6460 3,218 3,973 5,742 No®
Arsenic 712 0.30 0.30-7.70 0.0007(ND) - 2.10 1.54 227 298 Yes
] Barum 12112 - 2.40- 184 1.4{ND) - 19.90 4271 54.82 77.54 Yes
Cadmium 2nz 0.25 1.70- 9.00 0.37(ND) - 0.48(ND) 143 244 298 Yes
Calcium 12112 - 179 - 5,630 190 - 451 1,195 1,682 2,264 No?
Chromium 912 0.90 1.20 - 14.60 0.45{ND} - 9.30 4.98 5.13 8.14 No®
Iron 12112 - 125 - 13,000 102 - 19,300 2,564 4,692 6,545 No™®
Lead 1212 - 0.61-20.20 0.0034 - 5.00 .23 6.38 10.23 Yes
Magnesium 12112 - 39.80 - 1,360 47.20- 152 273 378 514 No®
Manganese 12152 - 6.30 - 563 0.80{ND) - 85.10 109 161 211 Yos
Sodium 11112 60.7 59.80 - 1,230 55.40 - 80.80 238 8347 459 No?
Vanadium a2 0.40 1.40-27.70 0.48(ND) - 43.00 5.98 8.17 117 No®
Zinc an2 2.20 _160-111 1.1(ND) - 2.60 1593 31.21 35.76 Yos

a
b

cMngl‘ﬂl’l‘l pex Miogram

dFleference ranga consists of samples GrC-1, HHC-1, HMC-1, and Rep-1.

Hailf the detection limit was used for those samples in which the analyte was not detected at the detection limit.
:Willin reference range
Not detected; value represents half the detection limit.

PEssential nutrient

Minimum delection imit was selected from those samples in which the analyte was not detected.
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Table 3-12
Summary of Semivolatile and Volatile Organic
Concentrations in Sediment,

Salmon Site
Minimum Range of Detected cd Average 95% Upper Confidence | Constltuent of

Analyte Frequency of | 1 ection Lgm' Concantrations ""‘"’("r:' Range Concentration? | Standerd Limit of the Mean®” Potential

_(mg/kg) (mgkg) o) _ (mg/kg) (mg/kg) Concem
Toluene 215 6.00 11.00- 220 3.50(ND)° - 4.50(ND) 20.03 55.44 50.73 No™!
2-Butanone 215 13.00 5.00- 170 6.5(ND) - 9.00({ND) 20.87 No®
Benzolc Acid 112 2,100 5§50 1,000(ND) - 1,150(ND) 2,300 2,684 2,858 No®

— — — — —

i@

bMininwrn detection fimit was selected from those samples in which the analyte was not detectad.
cMiligram per kilograrm

eference concentraiion range consists of samples GrC-1, HMC-1, HHC-1, and ReP-1.
aHalfﬂwdetecﬁonlinﬂtwasusedforﬂneesarrplas in which the analyte was not detected at the datection imit.
'Notdelecled;vaiuerapresentshalfmedetecﬁon limit.

Log octanolwaler partition coefficient (K__} lass than 3.5, unkikely to bloaccumulate (Garien and Trabaka, 1983).
Common laboratory contaminant
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Table 3-13

Summary of Radionuclide Activity in Sediment,

Salmon Site

Radionuclide | TToduency of b m:mu‘ n:mmme - D.:d:d ""'”"(:;v:;"g’c'd con:e“nr:rlond ;:""ﬁ:':a ssz:n?m RE:.::.
Dorection (pcva) (ecvg) (pCVg) Range?
Gross Alpha 212 747 17.21-224 5.58(ND)° - 7.53(ND) 9.14 5.26 12.48 Yes Il
Gross Bela 1212 - 8.84 - 23.69 4.3- 1261 12.69 5.26 16.03 Yes i
Barylium-7 1 - 2.40 N NA NA NA No¥
Bismuth-212 11 - 0.09 0.11 NA NA NA No?
"iismm-zu 1 N 043 NA NA NA NA No
Cadmium-109 12 1,10 0.70 1.00(ND) - 0.74 0.61 0.08 1.33 No¥
Cerum-144 111 - 0.30 0.4(ND) NA NA NA No? 1
Costum-137 a2 0.01 0.07-1.09 0.01(ND) - 0.31(ND) 0.19 0.33 0.49 Yes H
Lead-210 &7 141 0.20 - 9.60 0.20-0.99 2.10 335 5.19 Yes
ﬂT.oad-gﬂ 4/10 0.02 0.43- 1.05 0.01(ND} - 1.42 0.80 0.26 1.00 No? H
Radium-224 1 0.17 0.68-4.14 0.065(ND) - 1.26 0.87 117 1.66 Yes H
Radium-226 1713 0.02 0.96 0.005(ND) - 0.15(ND) 0.03 NA NA Yos
Radium-228 2/11 0.03 0.80 0.015(ND) - 1.16 0.81 NA NA N®
Thalkum-208 66 - 0.04 - 0.13 0.008{ND} - 0.39 0.09 0.04 0.13 No?
Lﬁﬂum 12 0.06 0.40 0.02(ND) - 0.035(ND) NA NA NA Yos H

:Minimum Deteciable Activily (MDA} was selected from those sampies in which the analyte was not detected.

cPlcocurie per gram

eference range consists of samples GrC-1, HMC-1, HHC-1, and ReP-1,
o alf the MDA was used for those samples in which the analyle was nol detecled al the MDA,
: Not detected; value represents hall the MDA,

Not applicabie

delected sample concentration was iess than or oqual to reference.
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Table 3-14

Grain-Size Analysis,

3-30

Salmon Site
sample Percent Moisture Percent Sand. B Percent Siit Percent Clay E
(> 0.0625 mm") (0.062 mm to 0.0039 mm) {< 0.0039 mm)
e =
BEP-1 66.5 1t.1 65.7 232
BEP-1A 25.0 40.8 345 24.7
I eeP-2 27.0 86.5 76 5.9 |
AP-1 79.1 426 33.9 235
GRC-1 20.6 100.0 0.0 0.0
GRC-2 234 100.0 0.0 0.0
HHC-1 30.6 100.0 0.0 0.0 1
HHC-2 18.7 896.3 1.8 1.9 ||
HMC-1 21.7 95.2 2.0 28
g HMC-2 29.3 83.2 38 3.0
HMC-3 24.3 98.2 0.7 1.1
HMC-4 21.6 100.0 0.0 0.0
HMC-4D 227 100.0 0.0 0.0 |
HMC-5 33.6 96.3 18 1.9
HOP-1 26.2 916 4.9 36
REP-1 28.2 709 7.0 22.2
“Milimeter



Table 3-15

Summary of Inorganic Concentrations in Surface Water,

Salmon Site
|
n e | TS | oot | “ermeee | oot | commnent | s, | 7 orowcomire [ ottt
(vt (g) ') woy | (a0 Concern
ﬂ Aliminum 1212 - 87.80 - 416 164 - 201 201 108 269 Yes
II Arsenic 1712 1.00 220 0.50(ND)° 0.64 0.49 0.95 Yes
Barium 12112 - 18.80 - 76.70 19.90 - 90.40 29.83 16.07 40.04 No'
Cadmium 212 2.70 1.35-320 1.35(ND) - 3.80 1.64 0.68 2.07 No'
Calcium 12112 - 569 - 24,600 573 - 3,070 3,454 6,767 7,754 N ]
Cobalt "2 6.00 9.10 3.00(ND) - 10.10 276 1.89 496 No'
# tron 1212 . 118- 4,190 111-677 1,012 1,261 1,813 No?
Lead 212 1.00 1.10-1.20 0.50{ND) - 1.20 0.61 0.25 0.77 No'
Magnesium 1212 - 405 - 2,220 363- 812 729 496 1,044 No?
Manganese 12/42 - 21.50 - 576 34.40-213 13 153 210 No' I]
Mercury "2 0.10 0.20 0.05(ND) - 0.15 0.08 0.03 0.08 No' ﬂ
|| Siiver 2/12 a.50 3.50-5.30 1.75- 14.60 2.19 1.10 2.80 No'
“ Sodium 12112 - 1,640 - 56,400 1,220 - 2,160 8,011 15,926 18,130 No?
ﬂ Zine 32 3.00 3.30-7.20 2.15(ND) - 13.80 3.78 1.98 5.04 No'

bMinImum detection mit was selected from those samples which the analyts was not detected.

cI‘J“crcograﬁ'l per liter

Fleiareme range consists of samples GrC-1, HHC-1, HMC-1, and ReP-1.

Haﬂ the detection limit was used for those samples in which the analyte was not detected at the detection limit,

lNo! datected; value reprasents half the detection kmit.

Essantial nutrient
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Table 3-16

Summary of Radionuclide Activity in Surface Water,

Salmon Site
Minkmum Range of Detected cd Average
Radionuclide F’“‘"‘";"ﬂ"‘ Detectable Actlv!ty Concentrations “"""(‘;“"'"'9’ Concentration® Standard
Detect ey (pci) {pCin)
l Tin-113 17 7.90 8.70 3.90(ND)° - 6.50(ND) 6.02 1.86
|| Tritium 5/12 0.19 0.20-0.70 0.10-0.20 6.22 0.19
e ———— —

bMInlmum Detectable Aciivily {(MDA) was selected from those samples in which the analyte was not detected.

Pboourie per gram

d:eferance range consists of samples GrC-1, HHC-1, HMC-1, and ReP-1.
alf the MDA was used for those samplas in which the analyle was not dstecied at the MDA.
'Not detected; values represent half the MDA,

The only detection was lower than the actual MDA for several of the reference samples.

3-32




Table 3-17
Summary of Inorganic Concentrations in Surficial Soil,
Salmon Site
(Page 1 of 2)

’ | T ptoni® | o | Porwcetnas® | GO o | s, | 95 Contge
L (morg) (mgkg) _ 1 (mong) (mghg)
ﬂ Aluminum 108/108 - 719.00 - 18,800 1,960 - 14,600 4,694 2,683 5244.47
|| Antimony 1/90 12.10 23.60 6.05(ND)’ - 8.10(ND) 6.88 223 7.34
" Arsenic 106/108 0.54 0.49 - 11.90 0.66 - 2.70 1.86 1.44 2.15
Barium 108/108 - 3.50 - 429 9.60 - 80.60 37.76 51.67 4761
BoryHiurm 18/108 0.06 0.07-029 0.03(ND) - 0.33 0.09 0.09 0.1
Cadmium 7108 0.64 0.72 - 1.40 0.32(ND) - 0.45(ND) 0.39 0.7 0.42
Calcium 108/108 - 144 - 9,480 273 671 805.47 1.201 1,005
" Chromium 108/108 - 1.50 - 44.00 0.48(ND} - 10.40 7.74 5.90 8.89
II Cobalt 60108 0.87 1.00 - 10.60 0.45(ND} - 5.60 258 2.1 2.98 No®
n Copper 341108 0.55 1.20 - 9,950 0.27(ND) - 10.70 97.20 957 280 Yes
Iron 108/108 - 1,170 - 19,700 1,780 - 11,200 6,390 3,721 7,100 No®"
H Lead 105/108 5.20 1.40 - 120.00 1.80 - 12.60 14.09 16.92 17.32 Yos
H Magniesium 107/108 161 49.80 - 1,500 120 - 582 241 230 265 No"
Manganese 108/108 - 6.50 - 1,150 60.50 - 385 200 274 253 No®
H Mercury 181108 0.05 0.06-0.29 0.03(ND) - 0.04(ND) 0.04 0.04 0.05 No' ||
ﬂ Nickel 10/108 4.30 4.70-19.10 2.19ND} - 7.80 2.90 223 333 No®
Potassium 7108 6.50 725.878 308(ND) - 656 393 307 453 No®"
Selenium 6/104 0.21 0.24-0.69 0.11(ND) - 0.21{ND) 0.15 0.10 0.17 No®
H Sodlum 16/108 11.30 6.4 - 154 24.55(ND} - 57.43 2268 23a7 2713 No®"
Refer to fooinotes at end of table.
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Table 3-17

Summary of Inorganic Concentrations in Surficial Soil,

Salmon Site
(Page 2 of 2)
: -
Frequency of Minimum . Range of Refersnce l'-lange°'d Average o 95% Upper Conﬂclorace of
Analyte Detection Limit Detections Concentration d Limit of the Mean
Detection (mgkg)” (mghg) (maha) (mohg) Deviation (mghg) Potential Concem
e 1 e — — i
Thaltum arnos 021 0.26-0.28 0.11{ND) - 0.14(ND) 0.12 0.03 0.13 No?
f vanagum 104/106 250 5.40 - 34.00 4.10-25.60 8.27 7.93 9.78 No®
Zine 88/108 2.10 2.40-278 3.60(ND) - 24.40 14,14 27.78 19.44 No®
Cyanide 187108 0.13 0.13-0.68 0.07(ND} - 0.27 0.11 0.10 0.13 No®
—— —r—

Minimum detection limit from those samples with no detaction
cMIIigrarn per kitogram

Reference range consists of samples Rel-194, Ref-19B, Ref-19C, Ref-18D, and Ref-19€E,
o alf the detection imit was used for those samples in which the analyle was not detected at the detection Kmit,
' 95-percent upper confidence limit of the mean was within reference concentration range.

Not detecied; value represents half the detection kmit,
:Detected in fess than 5 percent of samples

i Essential nutrient

95-percent upper confidence imit of the mean did not excead the actual reference dataction limits.

3-34




Table 3-18
Summary of Pesticide and PCB Concentrations in Surficial Soil,

Salmon Site
Minimum Aange of Detecled c.d Average 85% Upper Conflidence Constituent
Analyte mel?no' Detection Lgmlt' Concentrations A ce ) 9 Conoemutlond Devi "’d Limit of the Ilean"l of Potential
(hg/kg) {vg/kg) woka _ {ng/kg) {r9/kg) Concem
|| 4,4-DDD 1199 34 41.00 16.50(ND)° - 22.00(ND) 20.49 19.18 2491 No'
l 4.4'-DDE 2/9% 3 94.00- 210 16.50{ND) - 22.00({ND} 2.9 279 28.53 No’
4 4-007 2/99 4 90.00 - 180 16.50{ND) - 22 .00{ND} 22.73 26.48 20.01 No'
Arochlor 1254 1/99 340 1,100 18.50({ND) - 220,00({ND) 212 2n 254 l*lo|I|
Dieldrin 3/99 35 42.00 - 320 16.50(NDj - 22.00{ND) 28.63 45.48 35.90 No' u
Endosulfan Il 1/99 35 30.00 16.50(ND) - 22.00{ND} 20.49 19.15 24.3 No'
Heptachior 199 17 62.00 8.00(ND} - 11.00(ND) 10.88 1192 13.09 No'
apoxide
— ——- ——

:Micrograrn per Kiogram

d

t

EMinimum detection limit from those samples with no detection

Reference range consisis of samples Ref-19A, Ref-19B, Raf-19C, Ref-19D, and Ref-19€,
Han tha detection limit was used for those samplas in which the analytas ware not detecied at the detection Emit.
*Not detected; value represents half the detection imit.
Detected in less than 5 percent of samples
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Table 3-19

Concentrations In Surficial Soil,

Summary of Semivolatile and Volatile Organic

Salmon Site
- S— o
e | " | e | e | et | A | ey | S | e
(H9/kg) (pg/kg) {pg/kg) ___ (sg/kg} Concern

Acenaphihylens 11103 340 110 170(ND)° - 225(ND) 22655 B1.15 241.41 No'

Acetone 6/106 10.00 24.00-97.00 5.50(ND) - 8.50(ND) 21.42 18.32 2495 No?"

Benzoic Acid 51/103 1,600 39.00 - 870 99.00 - 570 690.14 578.05 803.14 No?
 sisiz- $5/103 240 38.00 - 1,700 170(ND) - 225(ND} 217.82 241.75 265.08 No"

athylhexylphthatate

Chioroform 696 2.00 4.00-7.00 2.50(ND) - 3.50(ND} 293 0.92 3.12 No?

Ethyibenzene 4/96 5.00 1.00 - 2.00 2.50(ND) - 3.50(ND) 275 0.36 282 No'

Methylene Chloride 9/106 5.00 1.00 - 10.00 2.50(ND) - 3.50(ND} 430 a0 4.88 No%"

Pheno! 21108 340 48.00 - 130 170(ND) - 225(ND) 229.06 8323 245.33 No'
" Styrene 197 5.00 25.00 2.50(ND) - 3.50{ND) 398 2.58 4.50 o' 1
|| Toluene 25101 5.00 1.00 - 9.00 2.50(ND) - 3.50(ND) 267 0.88 284 No" ||
§ Xytone total 13/96 5.00 2.00- 13.00 2.50(ND) - 3.50(ND) 401 145 439 No®

:MInirnum detection limit was selected from those with no detections.
chcrogram per Wiogram
c'Flalerenoe range consists of samples Ref-19A, Ref-19B, Rel-19C, Ref-190, and Rel-19E.

Half the detection fimit was used for those samples in which the analyte was not detected at the detection kmit,
;’Not detecied; value represents half the detection limit.
Delected in less than 5 percent of samples

h

Common laboratory contaminant
IWllhln refarence concentration range

K. &8s than 3.5, uniikely to bioaccumulate (Garlen and Trabalka, 1983)
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Summary of Radionuclide Activity in Surficial Soil,

Table 3-20

3-37

Salmon Site
(Page 1 of 2)
Radionuciide Frequency of mnmA:mW' " R:o::mum Reference Range" Con:::::on" Standard ”:mumm. Mean” ’ m
Detection pcva)” (pCVg) (pcta) povg) | OMn (pCvg) Range?
— R —— ——— ———

f| aross Aipha 74197 5.86 5.52 - 37.90 424-1220 10.60 5.95 11.80 No®
Gross Bela 97197 - 6.78-3120 9.65 - 15.60 14.24 4.04 15.05 No®
Bismuth-212 45175 0.09 0.16 - 1.01 0.06 - 0.46 0.29 021 0.34 No®
Bismuth-214 1 - 0.05 na! NA NA NA NA
Cesium-137 96/98 0.02 0.02-0.92 0.01ND)® - 0.38 0.19 0.20 0.23 No®

f Leac210 46/66 0.28 0.04 - 2.04 0.20(ND) - 2.05 095 0.44 1.06 No®

|| Lead-212 63/86 0.02 0.20-1.96 0.01-053 0.47 0.41 0.56 Yos

R Mercury-203 10 - 0.03 NA NA NA NA NA
Potassiim-40 s4/e7 0.49 0.25-7.16 127-539 2.10 1.53 242 No®
Proactinium-231 5/5 - 0.61-0.96 NA 0.75 0.14 0.92 NA
Protactinium-234 " - 2.96 NA NA NA NA NA
Radium-223 14114 - 0.09 -0.42 0.16 0.21 0.10 027 Yos
Radium-224 22/65 0.18 0.28 - 1.46 0.08 - 0.59 0.34 0.29 0.41 No®

H Radlum-226 79/87 0.03 0.19-1.29 0.41-0.73 0.47 0.27 053 No®

|| Radium-228 76/87 0.06 0.18-1.76 0.42-0.72 0.47 033 0.54 No®

H Tin-113 22 - 0.02 - 0.03 NA 0.03 0.01 0.09 NA 1

Reter to fooinoles at end of table.



Table 3-20
Summary of Radionuclide Activity in Surficial Soil,

Salmon Site
(Page 2 of 2)
Ik L — —
Mirdmum Detectable Range of Datected cd Average 95% Upper Confidence Exceeds
Frequency of Reference Range Standa
Radionuclide requ Activity” Concentrations (wCii) Concentration® 9| Limitof the Mean? Refersnce
Detection b Deviation
_ (pCVg) (pCi'g) {pCig) (pClg) Range?
|| Thallum-206 53/80 0.01 0.07 - 053 0.11-0.15 0.13 0.12 0.18 Yeos
ﬂ Thorium-228 1111 - 0.83- 1161 0.38(ND} 3.00 3.09 5.08 Yes
Uranium-234 22 - 3.19- 1040 NA 6.80 5.10 52.62 NA
Uranium-235 1 - 0.09 NA NA NA NA NA
|| Uranium-238 64/87 0.17 0.21-1.80 0.52-0.68 0.60 0.38 0.68 No®
e —

bI'u|inlrnurn Delectabla Activity (MDA) was selected from those samples in which the analyle was not detected.

chOCI.ll'le per gram
gheference range consists of samples GrC-1, HMC-1, HHC-1, and ReP-1,

HaﬂlheMDAwasusedforﬂwsesamplesinmd\meanalylewasnoldelectedatmaMDA
'Maxlnmdetecledsampleooncantrwmwaslessm«emalmmereme

Not applicable

ot datected; value represents half the MDA.
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Gamma spectroscopic analysis of sediment samples denoted several detectable levels of
radionuciides. Although most radionuclides were detected infrequently and at reference
concentrations, cesium-137 and lead-210 were found elevated in the Gator Pond and Beaver
Pond sediments. In these ponds, potassium-40 was detected at 5.21 pCi/g and 2.38 pCi/g,
cesium-137 at 0.61 pCi/g and 1.09 pCi/g, respectively, and lead-210 at 9.6 pCi/g in the Beaver
Pond.

Tritium was detected in one sediment sample on the SS. This sample was from the Beaver Pond
at a concentration of 0.48 pCi/g. Radioactive constituent data are summarized in Table 3-12.

Grain-size distribution data show the creek sediments to be at least 90-percent sand. Though the
pond stations had smaller particle sizes, the majority was either sand or silt. Total organic
carbon content ranged from less than 0.1 percent in Grantham Creek to over 19 percent in the
Beaver Pond. Ammonia at the Beaver Pond station was extremely high (195 ug/kg); ammonia
at other areas ranged from below detection to 3.43 pg/kg. These data are presented in

Table 3-13.

3.2.3.2 Surface Water

Surface water data are presented in Appendix A. Tables A-4.1 through A-4.9 present the
inorganic, pesticide and PCBs, volatile, semivolatile, gross alpha and beta, gamma spectroscopy,
tritium, wet chemistry, and BOD data sets, respectively.

The majority of inorganic constituents detected in surface water are naturally occurring soil
constituents. Many are essential macronutrients and necessary components of surface water
bodies. Trace elements, such as cobalt, arsenic, and mercury, were detected once each in the
three ponds on site: cobalt at 9.1 micrograms per liter (ug/?) in the Half Moon Creek Overflow
Pond, arsenic at 2.2 pg/l in the Beaver Pond, and mercury at 0.17 pg/t in the Gator Pond.

A summary of the inorganic constituents in surface water on the SS are presented in Table 3-14.

The only radioactive constituents detected in surface water were tin-113 and tritium
(Table 3-15).

3.2.3.3 Surficial Soil

Soil data are presented in Appendix A. Tables A-5.1 through A-5.7 present the inorganic,
pesticide and PCBs, volatile, semivolatile, gross alpha and beta, and gamma spectroscopy data
sets, respectively.
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-Many of the inorganic constituents detected are naturally occurring soil constituents and were
found at reference levels. One copper concentration of atmost 10,000 mg/kg was found in
surficial soils at the West Substation although most other samples were comparable to reference
(ND - 10.70 mg/kg) and background concentrations (ND - 700 mg/kg). Concentrations of
inorganics in surficial soils on the SS are summarized in Table 3-17.

Several pesticides were detected in soils on site at isolated locations. The Big Chief Drilling
Storage Area in SA-3 contained detectable concentrations of heptachlor epoxide (62 pg/kg),
dieldrin (42 and 320 pg/kg), and endosulfan II (38 ng/kg). Dieldrin was also detected at the
North Substation in SA-4 (320 pg/kg). Both 4,4-DDE and 4,4'-DDD were found at the East
Substation in SA-1 (210 and 41 pg/kg, respectively) and the HT-2 Well Area in SA-5 (94 and
90 pg/kg, respectively). In addition, 4,4'-DDT was found at the East Substation (190 pg/kg).

One detection of PCBs was found in surficial soils. The East Substation had a detectable level
of Aroclor-1254 (1,100 pg/kg). Concentrations of pesticides and PCBs in surficial soils in the
SS are summarized in Table 3-18.

Volatile organic compounds detected in surficial soils included toluene, xylene, and styrene.
Detected concentrations of toluene ranged from 1 ug/kg to 9 pg/kg, and detected concentrations
of xylene ranged from 2 pg/kg to 13 mg/kg. The majority of detected concentrations were found
at Station 1A, Big Chief Drilling Storage Area, Sites E-2 and E-7 in SA-3, and the CH Fuel
Storage Area in SA-4.

Four semivolatile organic compounds were detected in surficial sois. Benzoic acid and
bis(2-ethylhexyl)phthalate were detected in approximately half of the samples. Concentrations
ranged from nondetectable to 1,900 pg/kg for benzoic acid and from nondetectable to

1,700 pg/kg for bis(2-ethylhexyl)phthalate. Phenol and acenaphthylene were detected twice and
once, respectively. Concentrations of volatile and semivolatile organics in surficial soils in the
SS are summarized in Table 3-19.

Gross alpha and beta and gamma spectroscopic data for surficial soils are summarized in

Table 3-20. Although most sample concentrations were within reference ranges, elevated
concentrations existed on site. Maximum on-site concentrations were 37.9 pCi/g and 31.2 pCi/g,
respectively.

3-40



3.2.4 Constituents of Potential Concern

Constituents of potential concern are site related, have reported quantities of reliable quality, and
are of greatest potential concern for ecological receptors given their physiochemical,
toxicological, and bioaccumalative properties. A summary of the screening criteria is presented
in Figure 3-3. It is this list of COPC for which stress was characterized at the SS.

3.2.4.1 Sediment

In sediment, six inorganic constituents, arsenic, barium, cadmium, lead, manganese, and zinc,
were considered to be COPC. No organic constituents were considered COPC in sediment.
Alpha and beta emissions are considered COPC in all media. Likewise, all radionuclides
detected with sufficient quantity and quality are considered potentially site related and COPC.
Tritium is considered a COPC because of past site activities. Three radionuclides were detected
by gamma spectroscopy at levels above reference. These are cesium-137, lead-210, and
radium-224.

3.2.4.2 Surface Water

In surface water, two inorganics are considered COPC: aluminum and arsenic. Aluminum was
not considered a COPC in other media; however, arsenic was considered a COPC in sediment.
No organic constituents were considered COPC in surface water.

Alpha and beta emissions were not detected in surface water samples. Tritium was detected in
five samples. The highest levels were in the Beaver Pond and Half Moon Creek Overflow Pond.
The only radionuclide detected by gamma spectroscopy in surface water samples was tin-113 in
Grantham Creek just above the detection limit.

3.24.3 Surficial Soil

In soil, only two inorganic constituents are considered COPC. These are copper and lead.
The majority of inorganic constituents detected were within site-specific reference ranges.
Antimony, selenium, and thallium were detected in less than 5 percent of the surficial soil
samples. None of these is attributable to past site activities.

3-41



ALL CONSTITUENTS

Evaluation of Methods

Evaluation of Detection Limits

Evaluation of Qualifiers

Evaluation of Blanks

Evaluation of Tentatively Identified Compounds

POSITIVELY DETECTED CONSTITUENTS OF
ACCEPTABLE DATA QUALITY
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No organic constituents are considered COPC in soil. Phenol, acenaphthylene, ethylbenzene,
and styrene were detected in less than 5 percent of the samples. Bis(2-ethylhexyl)phthalate is a
common laboratory contaminant with no site-related history. Benzoic acid is a naturally
occurring constituent found in both flora and vertebrate excretions and, along with toluene and
xylene, have log K, values of less than 3.5.

Alpha and beta emissions are considered COPC in all media. Likewise, all radionuclides
detected with sufficient quantity and quality through gamma spectroscopy are considered
potentially site-related and COPC.

3.3 Exposure Pathway Identification

This pathway assessment analyzes potential exposure pathways for terrestrial and aquatic flora
and fauna at the SS, using existing site conditions, coupled with additional information on the
life histories of biota using the site. A Conceptual Site Model (CSM) (Figure 3-4) was used to
describe suspected sources and types of constituents present, constituent release and transport
mechanisms, rate of constituent release and transport (where possible), affected media, known
and potential routes of migration, and known and potential environmental receptors.

Complete exposure pathways must exist for exposures to occur. A complete exposure pathway
requires (1) a source and mechanism for contaminant release, (2) a transport medium, (3) a point
of environmental contact, and (4) an exposure route at the exposure point (EPA, 1989b). If any
of these four components is absent, a pathway is generally considered incomplete. However,

the transport medivm may be missing, and the pathway may still be complete if the contact point
is directly at the contaminant release point.

Contaminants at the SS may migrate from their source to other environmental compartments
via six major pathways: (1) volatilization to the air and transport by wind, (2) leaching to the
saturated zone and transport with groundwater, (3) adsorption onto surface soil particles and
transport by wind as fugitive dust, (4) erosion and transport with surface water runoff,

(5) discharge of groundwater to surface water, and (6) exchan ges between surface water and
sediment.
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Nonadsorptive water-soluble contaminants present in soils may migrate into groundwater or
become dissolved in stormwater runoff from the site. Contaminants that leach into the
groundwater may be transported to surface waters via seeps and/or springs. Contaminants with
strong affinity for soils may be transported off site as sediment Ioad in surface water or as
wind-generated particulates. Nonvolatile contaminants with a lesser affinity for soils may also
be transported off site by wind.

Ecological receptors may be exposed to water-borne contaminants via dermal contact,
consumption of water, or inhalation of organic vapors. Terrestrial organisms may come into
contact with water-borne contaminants as a result of wading or swimming in contaminated
waters. Terrestrial organisms may also ingest water-borne contaminants if wildlife use impacted
waters as a source of drinking water. Aquatic organisms inhabiting contaminated waters would
be in constant contact with contaminants. Terrestrial organisms may be exposed to organic
vapors that result from the volatilization of organics in surface waters: however, significant
exposure via this route would be limited to terrestrial organisms that spend most of their time
near or in the water (e.g., waterfowl and turtles).

Contaminants present in sediment may result from erosion or adsorption of water-borne
contaminants onto sediment particles. If sediments are present in an area that is periodicaily
inundated with water, previous exposure pathways for soils would be applicable during dry
periods. Water overlying sediments would prevent contaminants from either volatilizing or
being carried by wind erosion. Exposure via dermal contact may occur especially for benthic
organisms. Some aquatic organisms consume sediment and ingest organic matter from the
sediment. Inadvertent ingestion of sediments may occur as the result of feeding on benthic
organisms and plants.

While contaminants in soils may leach into groundwater, environmental receptors generally will
not come in contact with these contaminants unless groundwater is discharged to the surface.
However, root contact with, and uptake of, contaminants in groundwater is a potential pathway.

Potential primary exposure pathways for terrestrial receptors include (1) dermal contact with
contaminated soil, sediment, and surface water; (2) ingestion of contaminated soil, sediment, and
surface water; (3) inhalation of organic vapors and/or contaminated particulates; (4) uptake
through roots in contact with soil, sediment, surface water, or groundwater; and (5) direct
radiation from contaminated soil, sediment, or surface water.,
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Potential primary exposure pathways for aquatic receptors include (1) dermal contact with
contaminated sediments or surface water, (2) ingestion of contaminated sediment or surface
water, (3) uptake through roots and leaves in contact with surface water or sediment, and
(4) direct radiation from contaminated surface water or sediment.

Secondary exposure pathways involve contaminants that are transferred through the food chain.
This pathway may include contaminants bioaccumulated from soil or sediment into plant tissues,
which are subsequently ingested by terrestrial or aquatic herbivores. Benthic invertebrates may
bioaccumulate contaminants from the surface water and/or sediments and then become prey for
bottom feeding fish, which subsequently become prey for piscivorous avian species.

The potential sources of contamination and routes of migration are summarized in the site-wide
CSM for the SS (Figure 3-4).

3.3.1 Animal Exposure Routes

There are five major exposures routes by which terrestrial and aquatic animals might be exposed
to contaminants at the SS: (1) direct ingestion of contaminated abjotic media, (2) the
consumption of contaminated animal or plant tissue (food web interactions), (3) inhalation,

(4) direct contact (e.g., absorption through skin or gill surfaces), and (5) direct radiation.

Direct Ingestion of Contaminated Abiotic Media

Direct ingestion of contaminated soil or sediment could occur while animals grub for food, feed
on plant matter covered with contaminated soil, filter feed in areas where sediments have been
resuspended in the water column, or preen or groom themselves. Soil ingestion may
inadvertently occur while grooming; burrowing; or consuming plants, insects, or invertebrates
resident in the soil. Aquatic deposit feeders directly ingest large quantities of bulk sediment in
order to obtain the energy-rich organic fraction; these organisms would likely have a significant
exposure from this pathway. Terrestrial species would also ingest potentially contaminated
surface water from the streams, ponds, and wetland areas at the SS.

Ingestion of Contaminated Tissues

Predatory organisms (secondary and tertiary consumers) may be exposed when feeding upon
prey that contains elevated levels of contaminants. The ability of contaminants 1o be passed
from lower to higher trophic levels is dependent upon their fate inside the prey animals. If the
contaminant is solely ingested and excreted by the prey without absorption from the
gastrointestinal (GI) tract and storage in its tissues, the exposure of higher trophic levels is
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minimized. The dose received by the predator is dependent upon the contaminant concentration
in the prey, its ingestion rate, and the amount of contaminated matter consumed.

The risk of exposure for predatory organisms is greater if the prey assimilates the ingested
contaminants or directly bioaccumulates contaminants present in the media into its tissues.

The risk of exposure to predators in this case would then be dependent upon the concentration of
contaminants in the particular tissues consumed and the rate of food consumption. The actual
concentration within the predator would also depend upon the rate of assimilation from the GI
tract of the contaminants during ingestion, the rate of metabolism, and the depuration rate.

Inhalation

Volatile organic compounds and, to a lesser extent, lower-molecular-weight polycyclic aromatic
hydrocarbons tend to volatilize from surface soils or surface water. In vapor form, these
compounds may become bioavailable to organisms during respiration and pose an important
exposure route. However, organic compounds were not detected in high concentrations in
environmental media, and this exposure route is probably minimal at the SS.

Exposure via inhalation of fugitive dust would be limited to contaminants present in surface soils
at an area that was devoid of either vegetation or landscaping that would prevent the erosion of
soil particles. Exposure via inhalation is most important to organisms that burrow in
contaminated soils, especially those that bear their young in below-ground burrows {e.g., gopher
tortoises). However, intake via this mechanism is considered minimal relative to other
pathways.

Direct Contact

Direct exposure to soils, sediments, and surface water are other pathways important to some
species. This could result from direct dermal contact with the soils, sediments, or surface water
on unprotected surfaces (e.g., gill membranes, exposed skin, or exposed mucosal membranes).
Significant exposure via dermal contact would be limited to organic contaminants that are
lipophilic and can penetrate epidermal barriers. Mammals and birds are less susceptible to
exposure via dermal contact with soils because their fur and feathers prevent skin from coming
into full contact with soil.

Dermal exposure may be most important to aquatic organisms, such as benthic invertebrates, and

bottom dwelling fish. Direct exposure is likely to have far less impact on terrestrial organisms
than other routes such as ingestion of contaminated media or tissues.

3-47



Direct Radiation

Unlike chemicals, radionuclides can have deleterious effects on animals without being taken or
brought into contact with the body. This is because high-energy beta particles from
radionuclides in contaminated air, water, or soil can travel long distances with only minimum
attenuation in these media before depositing their energy in animal tissues. Gamma and X-rays
are the most penetrating of the emitted radiations and comprise the primary contribution to the
radiation dose from external exposures. Alpha particles are not sufficiently energetic to
penetrate the outer layer of skin and do not contribute significantly to the external dose.
External exposure to beta particles primarily imparts a dose to the outer layer skin cells,
although high-energy beta radiation can penetrate into animal bodies.

3.3.2 Plant Exposure Routes

There are four major routes by which plants might be exposed to contaminants at the SS:

(1) incorporation of organic vapors through gas exchange, (2) root uptake, (3) foliar deposition
or direct contact for aquatic plants, and (4) direct radiation.

Respiration of Organic Vapors

Organic vapors resulting from the volatilization of contaminants in soil and/or surface water may
be incorporated into vascular plants via gas exchange and respiration. Because the SS did not
have high media levels of organics, exposure via this pathway is probably minimal.

Root Uptake

Both aquatic and terrestrial plants may be exposed to site-related contaminants in soil, sediment,
and/or surface water by root uptake. This pathway is the most important exposure route for
plant uptake of contaminants.

Plant uptake of chemicals and radionuclides from soils is affected by numerous processes.
Because of the multiplicity of factors, soil-to-plant concentration ratios may exhibit considerable
variability. Among the more important factors that affect root uptake are (1) the
physicochemical form of the chemical or radionuclide, (2) soil characteristics, (3) fertilizers and
agricultural chemicals, (4) chelating agents in the soil, (5) distribution of chemicals and
radionuclides in the soil, and (6) plant species and internal translocation within the plant.

Foliar Deposition

Plants on and around the $S may be exposed to site-related contaminants adhering to particulates
that have been eroded by the wind. Wet and/or dry deposition of air-associated contaminants
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onto leaf surfaces would make them available for uptake by the plants either directly through the
epidermal tissues or through the stomates. Uptake of contaminants may also occur through
direct contact of aquatic plants with contaminated surface waters.

Direct Radiation

High-energy beta particles from radionuclides in contaminated air, water, or soil can travel long
distances with only minimal attenuation in these media before depositing their energy in plant
tissues. Gamma and x-rays are the most penetrating of the emitted radiations and comprise the
primary contribution to the radiation dose from external exposures. Alpha particles are not
sufficiently energetic to penetrate the outer layer of plant tissue and do not contribute
significantly to the external dose. External exposure to beta particles primarily imparts a dose to
the outer layer of plant tissue although high-energy beta radiation can penetrate further into plant
tissues.

The buildup of radionuclides on vegetation as a result of deposition of airborne radioactive
materials may be an important process in several exposure pathways. It is a major source of
radionuclide contamination of terrestrial food products such as vegetables and forage for
terrestrial animals. Deposited beta- and gamma-emitting radionuclides contribute to exposure
from external radiation.

3.4  Ecological Receptor Identification

An ecosystem is the combination of the abiotic (nonliving) physiochemical environment and the
assemblage of biotic (living) organisms that combine together to form an interrelated and
interdependent system.

There are two basic environments existin g at SS that provide a natural classification of chemical
and/or radiation exposure pathways: terrestrial and aquatic (freshwater) ecosystems. For the

S8 ecosystems, the areal extent of investigation has been defined as the former test site bounded
by the fence. However, it should be noted that the habitats present on site (e.g., forest, field,
and wetlands) extend off-site beyond the area of investigation.

The loss of valued native species or the establishment of unwanted exotic species would be
viewed as a major ecosystem degradation. Closely tied to this view is the concept and measure
of species’ diversity. Diversity has been shown to generally decline in response to disturbance
for a variety of different stressors and ecosystems.
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3.4.1 Terrestrial Ecosystems

3.4.1.1 Vegetation
The SS site is dominated by open long-leaf pine forest (Pinus taeda and Pinus palustris) with

a shrub undersiory. Some areas have been replaced by oaks (Quercus sp.), hickory (Carya sp.),
and magnolia (Magnolia sp.).

Along the drainages and in the vicinity of the ponds on the site, bottomland hardwood forest
with bald cypress (Taxodium distichum), water tupelo (Nyssa aquatica), red maple (Acer
rubrum), black willow (Salix nigra), and other obligate and facultative wetland tree species
comprise the canopy and understory. Emergent wetland vegetation exists around open ponded
areas and is composed of water lily (Nymphaea odorata), common cattail (Typha latifolia),
buttonbush (Cephalanthus occidentalis), marsh elder (Iva frutescens), and arrow arum
(Peltandra virginica) among other species.

3.4.1.2 Animals

Primary consumers at the site include large mammals (white-iailed deer [Odocoileus
virginianus [} and small mammals (mice [Peromyscus sp.], short-tailed shrews [Blarina
brevicaudal, pine vole [ Pitymus pinetorum], and eastern cottontail [(Sylvilagus floridanus]).
Secondary consumers include omnivorous raccoons (Procyon lotor), opossums (Didelphis
marsupialis, and carnivorous coyotes[Canis latrans)).

Birds identified at SS are mostly passerines including the Bachman's sparrow (Aimophila
aestivalis), which is on the threatened species list, and the northern bobwhite (Colinus
virginianus), which is a common game bird. A number of avian predators were also identified,
including the red-tailed hawk (Buteo Jjamaicensis).

Reptiles and amphibians can be found in both aquatic and terrestrial habitats. Most of these
animals at the site were observed in aquatic environments. However, a terrestrial sensitive
species, the gopher tortoise (Gopherus polyphemus), was observed at the site.

3.4.2 Aquatic Ecosystems

3.4.2.1 Macrobenthos
The qualitative macrobenthos field data are summarized in Table 3-2]. Ten taxa were observed
at the various creek stations. Taxa identification and confirmation were performed using
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Peckarsky et al., 1990. The most prevalent taxa found throughout the site were Plecoptera,
Coleoptera, Anisoptera, Decapoda, and Tabanidae. Station HHC-2 was the lowest in overall
taxa richness, but was abundant in Chironomidae, which are generally a stress- tolerant species.
This was probably more attributable to the station's creek topography than external sources of
stress. Station HMC-3 had a large submerged root mass present that was found to support a
diverse macroinvertebrate population. Grass shrimp and gastropods, taxa usually indicative of
a healthy macrobenthos population, were unique to that station, which is located in close
proximity to SGZ.

Stations HMC-2, HMC-5, and GRC-2 shared a common overall abundance and taxa richness,
with three different taxa present. Station HHC-2 had two taxa that were abundant

(>10 individual organisms) and three taxa that were rare (<3 individuals). Stations HHC-1,
GRC-1, HMC-1, HMC-3, and HMC-4 shared a common overall abundance and taxa richness,
with four to seven different taxa occurring at those stations. Crayfish, lampreys, salamanders,
tadpoles, Anisoptera, Coleoptera, and Plecoptera were found commonly throughout the creek
areas. The presence of these taxa indicates that a relatively high-quality habitat is present
throughout the creek systems, with no observable site-related influence.

3.4.2.2 Reptiles and Amphibians

Salamanders are commonly found in or near creeks, springs, or seeps and were found at

Half Moon Creek on the site. They are usually absent from large streams where predatory fish
live. They are most common along the edges of small woodland streams where stones, chunks
of wood, and miscellaneous debris provide ample shelter and food. Salamanders feed on a
number of aquatic insects and other aquatic macroinvertebrates. They are in turn fed upon by
larger salamanders, fish, birds, and mammals. Aquatic amphibians are good indicators of the
health of aquatic systems. These anirnals are especially sensitive to pollution and loss of aquatic
habitat. Snakes, including a water snake (Nerodea sp.), were observed along with lizards;
turtles; skinks; toads; and frogs, including the river frog (Rana heckscheri).

3.4.2.3 Finfish

Fifteen finfish species were found on the site. The greatest diversity and abundance occurred at
station HMC-4. No fish species were observed or collected at stations HHC-1 or GtP-1. The
only abnormalities observed were external parasites on a bluegill (Lepomis macrochirus) found
at station GRC-1.
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Table 3-21
Macrobenthos Qualitative Field Data,
Salmon Site

Salmon Slite Station Iiocatlons

Taxon
HMC-1 HMC-2 HMC-3 HMC-4 HMC-.5 GRC-1 GRC-2 HHC-1 HHC-2

Oligochaeta a

isopoda

Amphipoda

Decapodaa

Insecta c® C C R® Cc R

Anisoptera c c

o
p
o
o)
o
o
s

Zygoptera C c

Hemiptera

Coleoptera C C C A A A A

Diptera

Tipulidae

Tabanidae R C R C

Culicidae c A

Chironomidae C C A C C C

Ptecoptera C C

Ephemeroptera

Tricoptera

Gastropoda C

:Blank = Not Observed
Common 3-8 individuais

dFIare < 3 individuals

Abundant > 10 Individuals
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The cherryfin shiner (Lythrurus roseipinnis) was found at all three creeks and was the dominant
species on the site. It was dominant at creek stations GRC-1, GRC-2, HMC-2, HMC-3, HMC-4,
and HMC-5 and was aiso found at creek stations GRC-1, HMC-2, and HMC-3. The two other
shiner species found on the site were the silverstripe shiner (Notropis stilbuis) at pond station
BeP-1 and creek station HMC-4 and the blacktail shiner (Notropis venusta) found only at creek
station HMC-4. Two darter species were found on the site: the blackbanded darter (Percina
nigrofasciata) at creek station GRC-1 and the gulf darter (Etheostoma swaini) at the creek
station HMC-3.

Additional fish species found on the site were the starhead top minnow (Fundulus notti),

which was found at pond stations BeP-1 and BeP-2 and creek station HMC-4. This species

was dominant at BeP-2. The chestnut lamprey (Ichthyomyzon castaneus) was found at three
creek stations: GRC-2, HMC-4, and HMC-5. The bluegill (Lepomis macrochirus) was dominant
at pond station HOP-1 and was also found at creek station GRC-1. The mosquitofish (Gambusia
affinis) was dominant at pond station BeP-1 and was aiso found at pond station BeP-2.

3.5 Potential Ecological Effects

Chemical and radiological contaminants are the primary stressors at the SS. Other
anthropogenic, physical, or naturally-occurring stressors are discussed in this assessment where
appropriate; however, potential impacts to ecological receptors at the SS from significant off-site
{(non-S8S) stressor sources were not investigated for this BERA.

For a given set of environmental conditions, species have characteristic attributes, such as birth
rates, age and sex distributions, migration patterns, and mortality rates. A species' habitat
preferences, food preferences, and other behavioral characteristics (e.g., nesting, foraging, and
rearing young) also may determine population size and distribution in an area and may also
significantly affect the potential for exposure.

A contaminant entering the environment will cause adverse effects if

* It exists in a form and concentration sufficient to cause harm
* It comes in contact with organisms or environmental media with which it can interact
« The interaction that takes place is detrimental to life functions.

Adverse effects may also occur if 2 contaminant interacts with other chemicals already present in
a synergistic manner that could raise the overall toxicity of the contaminated environment. The
likelihood of ecological harm is thus a combined function of chemical, physical, and biological
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factors, depending on the nature of the contaminant and the environment into which it is

released.

Ecological effects from a single or occasional release are likely to be considerably different than
those associated with a continuous release. Contaminants may enter the environment or move
among environmental compartments on several possible time scales, such as the following:

» Single event (e.g., from an accidental spill)

¢ Intermittently (e.g., from storms transporting surficial soil runoff)
* Seasonally (e.g., from heavy rainfall during the spring)

» Continuously (e.g., from groundwater discharge).

Some of these release scenarios may be occurring at the SS, and each type of release may
produce a different level of stress on a given ecosystem. Since the AEC's testing program at the
S5 ceased in 1970, the only contaminant releases to the SS environment potentially occurring
are chronic in nature (¢.g., groundwater discharge) or the result of intermittent episodes

(e.g., heavy rainfall events). The assessment endpoints and measurement endpoints that have
been selected for this assessment will address these different time spans and exposure durations,
as well as the synergistic or antagonistic effects of different combinations of contaminants.

As stated above, the potential exposures to SS-related contaminants are expected to be chronic in
nature. Chronic toxicity due to exogenous chemicals in an ecosystem can greatly increase the
mortality rate of component populations or can change the organisms' ability to survive and
reproduce in less direct ways, such as the following:

* Altering developmental rates, metabolic processes, physiologic function, or behavior patterns
* Increasing susceptibility to disease, parasitism, or predation
* Disrupting reproductive functions

+ Causing mutations or otherwise reducing the viability of offspring.

Ecological effects are most easily expressed as some impairment of a biological function or
condition. There are two basic approaches to expressing ecological effects: (1) observed effects
or a statement of contaminant-related effects observed on site and an interpretation of associated
ecological implications in relation to appropriate endpoints or (2) comparison of on-site
measured concentrations to established benchmarks for the environmental media of concern.
Both of these approaches, observed effects and comparison to benchmarks, were used in the
ecological assessment of the various ecosystems at the SS.
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Contaminants may cause or induce changes in the composition and structure of a biotic
community as a secondary effect of the changes in the size of particular populations. These
species may be a major source of food or shelter for the rest of the communrity. Others may be
crucial in maintaining a balance of species in a habitat.

3.6 Endpoints

An assessment endpoint is an expression of the environmental value that is to be protected while
the measurement endpoint is a measurable ecological characteristic that is related to the
characteristic chosen as the assessment endpoint (Suter, 1993). The quality of the terrestrial and
aquatic ecosystems at the SS and their vitality as habitat is the primary assessment endpoint for
this study.

3.6.1 Aquatic Ecosystems

The aquatic ecosystems at the SS were assessed using two assessment endpoints as presented in
Table 3-22: (1) Benthic macroinvertebrate community viability and (2) Probability of subacute
affects in pelagic organisms. The quality and suitability as habitat of the streams and ponds that
make up the aquatic ecosystems at the SS, namely Half Moon Creek, Grantham Creek, Hickory
Hollow Creek, Beaver Pond 1-A, Beaver Pond 2, Gator Pond, and Half Moon Creek Overflow
Pond, can be measured through an analysis of the benthic invertebrate community and the
application of specific community metrics, as employed by RBP ITI (EPA, 1989¢). Biological
communities reflect overall ecological integrity, integrating chemical, physical, and biological
influences, as well as the effects of different ecological stressors. Communities provide a
holistic measure of the aggregate impact of these stressors over time and fluctuating
environmental conditions.

Benthic invertebrates comprise a heterogenous assemblage of animal taxa that inhabit the
sediment or live on or in other bottom substrates in the aquatic environment and are common
in most aquatic habitats. The macroinvertebrate communities are good indicators of localized
conditions because many invertebrates have limited migration patterns or sessile modes of life
and are, therefore, well suited for assessing site-specific impacts. The macroinvertebrate
communities also integrate the effects of shori-term environmental variations.
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Table 3-22
Assessment and Measurement Endpoints
for Aquatic Ecosystems,
Salmon Site

Assessment Endpoint Measurement Endpoint

Benthic Macroinvertebrate (1 Rapid Bioassessment Protocol Ill Metrics.

Community Viability

{2)  Calculation of Estimated Aquatic Exposure Point
Concentrations for Contaminants and Comparison to
Literature-Derived Sediment or Water Quality Criteria.

Probability of Chronic Effects (1)  Fish Species Survey and Determination of Tissue
in Pelagic Organisms Contaminant Burdens Relative to Literature-Derived
Reference Levels.

(2)  Application of Ambient Water Quality Criteria.

(3)  Surface Water Toxicity Tests.
s —— %

The measured community metrics from the streams and ponds associated with contaminant
source areas at the SS are compared with the benthic macroinvertebrate community metrics of
the reference locations to determine if site-related contaminants are impacting the ponds and
streams at the SS and to determine the current overall biotic quality of the aquatic ecosystems.

In order to characterize the risk to the benthic macroinvertebrate communities, the estimated
interstitial water concentrations of the COC were compared to ambient water quality criteria or
standards for the protection of aquatic life or, when criteria were not available, threshold values
as determtned from the scientific literature.

The toxicity and kinetics of inorganics in sediment are not as well understood as for organics.
For this reason, characterizing the risk to benthic organisms from metals in sediments will be
accomplished by comparing the measured sediment concentration of the metals of concern to
threshold concentrations as determined in the literature. The primary source of the biologically
effective sediment concentrations is Long and Morgan (1990). Long and Morgan have compiled
data from existing studies that link concentrations of contaminants with predicted or observed
biological effects. From these data, concentrations were selected that represent the lower tenth
percentile of the data. This concentration is the Effects Range - Low and is used as the
benchmark value in the risk characterization for metals in sediments.
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The second assessment endpoint was the probability of chronic effects in pelagic organisms in
the ponds and streams at the SS. Chronic exposure to site COPC may induce deoxyribonucleic
acid (DNA) damage, cancer, reproductive failure, or other effects. Fish populations were
surveyed and characterized in the ponds and streams at the SS. Tissues were analyzed from
several species of fish collected at the site. These body burdens can be compared with literature-
derived effect levels to address the probability effects associated with chronic exposure. Surface
water concentrations of COC were also measured in the ponds and streams at the SS, and
comparisons were made with ambient water-quality criteria or standards for the protection of
aquatic life. When these criteria were unavailable, comparisons were made with threshold
values as determined from the scientific literature.

Comparisons were also made between fish tissue samples collected at reference locations that
were not directly impacted by the SS and fish tissue samples collected from areas of suspected
or known contamination.

3.6.2 Terrestrial Ecosystems

The quality and suitability as habitat of the terrestrial ecosystems a: the SS were assessed using
two assessment endpoints as presented in Table 3-23: (1) change in floral community diversity
and (2) probability of chronic effects in faunal community.

The maintenance of diversity of a rich floral community is the first assessment endpoint to be
considered for terrestrial systems at the SS. The floral communities throughout the SS were
surveyed in order to identify individual species and communities present and their relative
abundance. Visual evidence of stress or vitality was also noted during this survey. Information
collected during these field surveys was used to characterize the vegetative communities and to
determine whether they exhibited characteristics of either stressed or healthy communities.

Sampling and analysis of plant tissues from reference sites and source areas were also conducted
at the SS. The analytical results from this sampling yields information regarding the potential
plant uptake of site-related contaminants and their potential adverse effects on individual plants
and communities. The concentrations of contaminants detected in samples from reference areas
were compared to samples collected in suspected source areas to determine whether there were
any significant differences in plant tissue concentrations. Literature-derived toxicity data are
used to determine whether the increased tissue concentrations could cause detrimental effects to
individual plants and/or communities.
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The second assessment endpoint to be considered is the probability of chronic effects in the
faunal communities at the SS. Chronic exposure to site COPC may induce DNA damage,
cancer, reproductive failure, or other effects. The measurement endpoints will yield species-
specific data that can be related to the entire SS. Avian species were surveyed in order to
enumerate the different species using the site for nesting, breeding, feeding, or other activities.

Table 3-23
Assessment and Measurement Endpoints
for Terrestrial Ecosystems,
Salmon Site

Assessment Endpoint Measurement Endpoint

Change in Flora Community Diversity (1)  Qualitative Evidence of Vegetative Stress or
Vitality.

(2) Vegetation Species Survey and Determination of
Tissue Contaminant Burdens Relative to

Literature-Derived Effects Levels.
Probability of Chronic Effects (1) Small Mammal Spacies Survey and Determination
in Fauna Community of Tissue Contaminant Burdens Relative to

Literature-Derived Reference Levels.

{2} Large Mammal Species Survey and
Determination of Tissue Contaminant Burdens
Relative to Literature-Derived Reference Levels.

(3)  Calculation of Estimated Exposure to Species Not
Sampled (including Predators and Sensitive
Species) and Comparison with Literature-Derived
Effects Levels.

(4) Termrestrial Toxicity Tests.

Smali and large mammal surveys and tissue sampling were aiso used to aid in estimating the
probability of adverse effects in these populations. These mammal surveys identified and
enumerated the specific mammalian species utilizing the SS for feeding, breeding, hunting, and
other activities. The analytical results of the mammalian tissues collected from the SS were used
to identify whether site-related contaminants are bioaccumulating in mammals that frequent the
site, and if so, in what specific tissue has the bioaccumulation taken place and to what extent.
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3.7 Problem Formulation Summary

The SS can be segregated by ecosystem type into terrestrial and aquatic. Both ecosystems have
COPC, receptors, and complete pathways. There is abundant habitat, and diverse plant and
animal communities were observed in both ecosystems, but the potential exists for acute or
chronic toxic effects from exposure to contaminants in soils, surface water, and sediments.

There are larger questions relative to the assessment goals for the SS: Are the COPC from
previous site activities present in sufficient bioavailable concentrations, and are the COPC
capable of bioaccumulation in SS flora and fauna to a level that might pose a risk to these
organisms and these ecosystems? These questions were addressed via the analysis of the
assessment and measurement endpoints through the processes of exposure effects and risk
characterization in the following sections.
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4.0 Exposure Characterization

Exposure characterization involves the quantification of the magnitude or type of actual and/or
potential exposures of ecological receptors to site-specific COPC. This part of the assessment
includes quantification of stressor release, transport and fate, ecological receptor
characterization, and determination (either by measurement or modeling) of EPCs.

4.1  Transport and Fate Estimation

The EPC in sediment, surface water, and surficial soil samples are represented by the 95-percent
UCL of measured concentrations of constituents that passed the screening process outlined in
Figure 3-3, calculated as shown in Section 3.2.2.9. Additionally, soil/water partition coefficients
(Ky), when available for inorganic COPC, were used to calculate aquatic EPC (EPC,) to
estimate the concentration of COPC in interstitial waters as that portion of the bulk sediment
concentration that was bioavailable. This was calculated by the following equation:

EPC,, = EPC, /K,

The bioconcentration factor is another measure of fate, as it reflects the chemical-specific degree
of uptake by organisms from water, osmotic exchange, and equilibrium. Bioconcentration factor
values and K, values for inorganic COPC were obtained from the literature (EPA, 1986 and
Baes et al., 1984),

4.2 Ecological Receptors

Evaluating risks posed by COPC to each and every species or population present is not feasible,
and thus an assessment must focus on a limited number of receptors. This subset of potential
ecological receptors may include organisms that are (1) chronically exposed to site-related
COPC, (2) endangered, threatened, special concern, or protected species, (3) of relevance to
assessment endpoints, or (4) chronically exposed via a pathway that is different from previously
considered organisms,

Following is a discussion of selected receptors and the feeding habits and characteristics used to

place them in the site-specific food web (Fi gure 4-1). These organisms were chosen based on
their presence or suspected presence at the site, their trophic level, and their occupation of
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a specific niche not filled by another species. The chosen organisms included those sampled at
the SS site.

Raccoon (Procyon lotor)

The raccoon is the most abundant and widespread medium-size omnivore in North America,
except at the higher elevations of the Rocky Mountains and into southern Canada. Racoons are
found near practically every aquatic habitat, particularly swamps, mangroves, floodplain forests,
and freshwater and saltwater marshes. They are also common in suburban residential areas and
abandoned farmlands. The raccoon is an omnivorous, primarily nocturnal feeder, eating fleshy
fruits, nuts, acorns and corn, but also grains, insects, frogs, crayfish, eggs, and virtually any
animal and vegetable matter (EPA, 1993). In residential areas, raccoons tip over or climb into
garbage cans (Whitaker, 1993). The size of a raccoon’s home range depends on its sex and age,
food sources, and the season. Home ranges of a few hundred hectares appear to be most
common, seasonally ranging from 5 to 5,000 hectares (2 to 2,024 acres) (EPA, 1993).

Gopher Tortoise (Gopherus polyphemus)

The gopher tortoise i5 a sensitive species and is the "gopher” of the Deep South. It is an
accomplished burrower, creating tunnels as long as 10 m (33 ft), which slope downward from
the surface, leveling off underground. The tortoise emerges daily in warm weather, usually in
the cooler moming hours to forage on grass, leaves, wild fruits, and berries (Conant and
Collins, 1991). No information was available on body weight, but a similar species, the Eastern
Box Turtle, has a mean body weight of approximately 370 to 400 grams (EPA, 1993).

White-Tailed Deer (Odocoileus virginianus)

Once nearly exterminated in much of the Northeast and Midwest, white-tail deer are now the
most plentiful game animal in eastern North America. They are found in farmland, brushy
areas, and woods in most of the United States, except for a few western locations. White-tails
graze on green plants and aquatic plants in the summer, and acorns, beechnuts and other nuts and
corn in the fall, and feed on woody vegetation, including the twigs and buds of viburnum, birch,
maple, and many conifers in the winter. Bucks and doe herd separately most of the year, but in
winter gather together or "herd up” (Whitaker, 1993).

Red-Tailed Hawk (Buteo jamaicensis)

This is one of the most common and widespread members of the genus Buteo in the continental
United States and Canada (Brown and Amadon, 1968). Red-tailed hawks live in a variety of
habitats, such as farmland, woodiands, mountains, and deserts, as long as there is open country
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interspersed with woods, bluffs, or streamside trees. Small mammals, including mice, shrews,
voles, rabbits, and squirrels are important prey, particularly during winter. Red-tails also eat
birds, lizards, snakes, and large insects, depending on availability (EPA, 1993). Home range has
been reported as approximately 165 hectares (66.8 acres) (Janes, 1984). Body weights average
1,126 grams (Dunning, 1993).

Bachman's Sparrow (Aimophila aestivalis)

Bachman's sparrow is considered a sensitive species in the United States. It dwells in open
stretches of pines with grass and scattered shrubs for ground cover. Like many other sparrows,
it feeds on insects, such as crickets and beetles, and on seeds of grasses and sedges. It spends
most of its time feeding on the ground (Whitaker, 1993). Body weights average 19.7 grams
{Dunning, 1993).

Mice (Peromyscus sp.)

Mice of the genus Peromyscus (deer [P. maniculatus] or white-footed mice [P, leucopus]) have
adapted to every possible North American habitat where they are often the most abundant
mammals present (Whitaker, 1993). The habitat for mice includes all types of dry-land habitats
within their range, including coniferous and deciduous forest and grasslands, as well as deserts
and alpine tundra. Deer mice are omnivorous and highly opportunistic, which leads to
substantial regional and seasonal variation in their diet. They eat principally seeds, arthropods,
some green vegetation, roots, fruits, and fungi, as available. The nonseed plant materials provide
a significant portion of the mouse's daily water requirements. Body weights of deer mice range
from 15 to 35 grams, averaging 21 grams. Home range sizes vary seasonally and regionally
from 0.014 to 0.128 hectares (0.006 to 0.05 acres) (EPA, 1993).

Great Blue Heron (Ardea herodias)

Although not observed at the site at the time of the species survey, this bird is likely to use the
aquatic habitat at the SS and would represent a top consumer in the aquatic food chain. The
heron feeds primarily on aquatic animals, preferring fish, but will also consume amphibians,
reptiles, and crustaceans. Its feeding territory changes seasonally from 0.6 to 8.4 hectares
(0.24 to 20.7 acres). Body weight averages 2,229 grams (EPA, 1993).
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4.3 Estimated Receptor Exposures

4.3.1 Aquatic Biota Tissue Analysis

From February 26 to 28, 1993, fish tissues were collected from surface water bodies on the SS
and the Reference Pond site. Sample collection was attempted at all 15 surface water stations.
Although several attempts were made, no fish were obtained from Hickory Hollow Creek,
Gator Pond, or Half Moon Creek Overflow Pond. Six fish samples were collected for analysis
from the remaining stations. The following five species of fish were coliected for whole body
analysis: channel catfish (Jctalurus punctatus), bluegill (Lepomis macrochirus), starhead
topminnow (Fundulus notti), golden shiner (Notropis sp.), and cherryfin shiner

(Lythrurus roseipinnis),

Fish collection methods included dip-netting, baited hooks on trap lines, and baited killi-pots.
Bait included raccoon meat, sardines, and crawfish. Due to the minimal volume of fish coliected
at Half Moon and Grantham Creeks, a composite sample of the species collected throughout
those creeks was analyzed. An insufficient amount of fish tissue was obtained at

Grantham Creek (GrC-composite), Beaver Fond-1A (BeP-1A), and Beaver Pond-2 (BeP-2) for
the following analyses: alpha-total, beta-total, pesticides, and metals. However, there were
sufficient fish tissues for the gamma spectrometry analysis to be performed. No analyses were
carried out for cyanide or volatile or semivolatile organics.

Tissue analysis data are presented in Appendix A of this report (Tables A-2.1 through A-2.5)
for inorganic, pesticide/PCBs, gross alpha, gross beta, gamma spectroscopy, and tritium
analyses. All concentrations are reported on a wet weight basis.

Of the COPC for water and sediment, aluminum, barium, manganese, and zinc were found in all
fish tissue sampies (Reference Pond, Beaver Pond, and Half Moon Creek). Lead was found in a
site sample and the reference sample at estimated concentrations below the CRDL.

No pesticides or PCBs were detected in fish samples. Gross alpha was not detected while gross
beta was detected in all samples. On-site fish samples had concentrations of 0.6 and 0.9 pCi/g,
and reference samples had 1.3 pCi/g. Tritium was detected in Grantham Creek, Half Moon
Creek, and the Beaver Pond samples at levels ranging from 0.24 pCi/g to 0.55 pCisg. Tritium
was not detected in the Reference Pond sample. Of the other radionuclides, only potassium-40
was detected once in the Beaver Pond (7.2 pCi/g) and in the Reference Pond (2.8 pCi/g). Fish
tissue detected concentrations are summarized in Table 4-1.
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Table 4-1

Summary of Constituent Concentrations in Fish Tissue,

Salmon Site
(Page 1 of 2)

4-6

Salmon Site Stations ||
Parameter “Siation_| 'Samples | Deteens | commerage o | Minimum | maxionurn |
METALS (mg/kg)® Wet weight basis ) B .
Aluminum 13.4 2 2 3.80 2384 5.38%
Barium 22BJ 2 2 36.15 6.1BJ 66.2
Calcium 3690.0 2 2 21,310.00 8,020.0 34,600.0
Chromium 0.35BJ 2 2 0.32 0.258J 0.38 BJ
Copper nD° 2 2 250 1.4 a6
fron 16 2 2 16.65 13.0 24.3
Lead 0.08 BW' 2 1 0.12 0.12 BJ 0.12BJ
Magnesium 291.0 2 2 §516.00 351.0 681.0
Manganese 134 2 2 28.65 28.2 2941
Mercury ND 2 1 0.43 0.43 043 |
i Potassium 2910.0 2 2 2,960.00 2,790.0 31300 |
Selenium ND 2 1 0.4 0.345 os |
Sodium 750.0 2 2 1,096.00 942.0 1,250.0
Thatlium ND 2 1 0.0 0.05 BWJ 0.05 BWJ {
Zine 17.6 2 2 17.35 15.1 19.6 l]
Refer io footnotes at end of table.



Table 4-1

Summary of Constituent Concentrations in Fish Tissue,

Salmon Site
(Page 2 of 2)
Salmon git_e Stations
Reference Number of Number of _Average -
|| Parameter Station Samples De___tectlons Concentration® Minimum“ Maximum
GROSS BETA (pCi.’g)g Woet weight basis 1.3 2 2 0.75 06 0.9
Beta
TRITIUM (pCi'g)
Tritiurm ND 5 3 0.43 0.24 0.55
GAMMA SPECTROSCOPY (pCi/g) 2.8 S 1 7.20 7.2 7.2
Polassium-40 _

Average concentratlon was calculated from deteciad concentrations only.

Mlligramperldogram
qThe

reported value is below the Contract Required Detection Limit, but above the Instrurnent Detection Limit.

Fleporled rasull is quantitatively estimated.
®Not detected

Postdigastion spike for fumace atomic absorplion analysis is out of control KmH,

Plcocurie per gram

4-7



4.3.2 Terrestrial Vegetation Tissue Analysis

In conjunction with the April 26 to 30, 1993, soil sampling event, samples of terrestrial
vegetation were collected for chemical and radiological analyses. The two most abundant
species of pine encountered at the SS were longleaf (Pinus palustris) and loblolly (Pinus taeda),
and the samples for the most part consisted of these two species. Trees sampled were on average
greater than 20 years of age. The field adjacent to the catfish pond was utilized as the reference
location for vegetation samples.

Vegetation samples were taken from each of the individual sites identified in Table 3-8 and
Figure 3-2. Nineteen samples were taken: 18 sites plus 1 reference site. The reference sample
was collected off site in the vicinity of the reference pond. Each tree sampled was cored using a
Y4-in.-increment corer in order to determine the age of the specimen. This core was then used as
part of the sample. The remainder of the sample mass consisted of branch segments cut into
small pieces using a hand saw and pruning shears. Each of the samples was a composite formed
from cores and tree branch segments taken from at least 10 trees per site. The trees sampled
were no further than 60 m (200 ft) from the center of the site. Cores and clipped-branch
segments were packaged in sealable plastic bags and glass jars, immediately placed on ice in
coolers, and shipped to the ITAS Laboratory for analysis. Vegetation samples submitted to the
laboratory were analyzed for inorganics, pesticides/PCBs, and radionuclides. These samples
were not analyzed for tritium or cyanide.

The only sample that was not comprised of pine tree wood was taken from SA-6, the Helicopter
Pad. No trees were within 60 m (200 ft) of the center of the sampling site; therefore, the
vegetation sampled consisted of hay and a low vine that was growing in the open pasture.

This sample was packaged and handled in the same fashion as the other vegetation samples.

Plant tissue analysis data are presented in Appendix A of this report. Tables A-6.1 through
A-6.5 present the inorganics, pesticides and PCBs, semivolatiles, gross alpha and beta, and
gamma spectroscopy data sets, respectively. The majority of inorganic constituents detected in
vegetation are naturally occurring soil constituents. Many are essential nutrients.
Concentrations of inorganics in vegetation on the $S were, for the most part, similar to those
from the reference area. Of the COPC for soil, copper was only detected in plants from the
Clean Burn Pit in SA-2 and the Helicopter Pad in SA-6 (6.70 and 6.30 mg/kg, respectively)
and at the reference area (3.20 mg/kg). Lead was detected in samples from all source areas,
but not in the sample from the reference area. The highest average concentration was at SA-3

(10.07 mg/kg).
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Gross alpha was not detected in the reference area vegetation, but was detected in some samples
from all SAs (0.26 to 3.89 pCi/g). Levels were particularly high at the helicopter landing pad in
SA-6 (2.06 pCi/g) and at the South Substation in SA-4 (3.89 pCi/g). Gross beta was higher in
vegetation from the reference area (1.00 pCi/g) than all other areas (0.3 to 0.9 pCi/g) except
SA-6 (2.6 pCifg). Several radionuclides were detected in the plant tissues. Cesium-137 was
detected in one SA-5 sample (0.21 pCi/g) and lead-212, bismuth-214, and cerium-139 were
detected only in the SA-6 sample. Tin-113 was detected only in the reference sample.
Potassium-40, beryllium-7, and lead-210 were detected in sampies from several locations.

Table 4-2 summarizes the detected levels of constituents in vegetation on the SS and at the

reference area.

4.3.3 Terrestrial Wildlife Tissue Analysis

The active collection of avian species was attempted during February 1993 using mist-netting
near the junction of Main Road and Toxie Road where doves had been observed. The mist-
netting was stretched across an open field in likely flight paths for 48 hours. The net was
checked periodically, but the attempts proved unsuccessful. The same area was then flushed
three to four times at dawn and dusk each day in hopes of being able to shoot game bird species.
However, because of the time of year, game birds were scarce, and none was collected.

During the February 1993 investigation, large and small mammals were collected for metals and
radionuclide tissue analysis. White-tailed deer (Odocoileus virginianus), cottontail rabbits
(Sylvilagus floridanus), and marsh rabbits (Sylvilagus palustris) were collected with firearms
under the supervision of the Mississippi Department of Game, Fish, and Wildlife. These
collection activities took place on the nights of February 25 and 26, 1993. In all, seven whitetail
deer and seven rabbits were collected during the two nights. Specific tissues analyzed from
these specimens included fat, muscle, bone, and liver. Tissues were harvested as close to the
time of death as possible, packed in appropriate containers on ice in coolers, and shipped to the
ITAS Laboratory for analysis.
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Table 4-2
Summary of Constituent Concentrations in Vegetation,
Salmon Site
(Page 1 of 9)

Number of Number of Average
Parameter Type Samples Detections | Concentration® Minimum Maximum
) —
METALS (mg/kg)” Wet weight basis Reference 1 1 207.00 207.0 207.0
Aluminum SA-1 4 4 107.63 61.6 159.0
SA-2 2 2 147.00 115.0 1830 §

SA-3 4 4 100.05 87.6 115.0

SA-4 5 5 100.12 47.6 131.0

SA-5 2 2 201,50 159.0 244.0

SA-6 1 1 238.00 238.0 238.0

Sitewide 18 18 126.12 126.12 244.0

Barium Reference 1 1 8.00 8.0 8%° 8.0 BJ
SA-1 4 4 11.20 2.8BJ 16.5 BJ

SA-2 2 2 6.75 6.4 BJ 7184

SA-3 4 4 7.00 6.2 BJ 7.6BJ

SA-4 5 5 5.64 3.4 BJ 9.0 BJ
SA-5 2 2 12.60 8.0 B 17.28J

SA-6 1 1 169.00 169.0 169.0

Sttewide 18 18 17.15 2.8 BJ 169.0
Calcium Reference 1 1 1,650.00 1,650.0 1,650.0
SA-1 4 4 2,002.90 1,610.0 2.430.0
SA-2 2 2 1,591.50 923.0 BJ 2,260.0
SA-3 4 4 1,755.00 1,260.0 2,270.0
SA-4 5 5 2,150.00 1.470.0 3,280.0
SA-5 2 2 2,515.00 2,330.0 2,700.0
SA-6 1 1 4,840.00 4,840.0 4,840.0
) Stewide | 18 18 2,157.39 _923.0BJ 4,840.0

Refer to tootnotes at end of table.
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Summary of Constituent Concentrations in Vegetation,

Table 4-2

Salmon Site

(Page 2 of 9)
Number of Number of Average
H Parameter ) Type Samples Detections | co ncentration® i Minimum Maximum
II Chromium Relerence 1 0 ND® ND ND
SA-1 4 0 ND ND ND
SA-2 2 1 5,90 5.90 5.90
SA-3 4 0 ND ND ND
SA-4 5 0 ND ND ND
SA-5 2 0 ND ND ND
SA-6 i 1 0.99 0.998J 0.99 BJ
Sitewide 18 2 345 0.99 BJ 5.90
Copper Reference 1 1 3.20 3.28J4 3.28J
SA-1 4 0 ND ND ND
SA-2 2 1 8.70 67 6.7
SA-3 4 0 ND ND ND
SA-4 5 (] ND ND ND
SA-5 2 1] ND ND ND
SA-6 1 1 6.30 6.3 6.3
Sitewide 18 2 6.50 6.3 6.7
Iron Reference 1 1 28.90 20.9 289
SA-1 4 4 25.68 16.0 BJ 373
SA-2 2 2 31.30 13.9BJ 408.7
SA-3 4 4 21.65 16.38J 25.8
SA-4 5 5 20.24 13.28J 298
SA-5 2 2 24.40 20.7 28.1
SA-6 1 1 165.00 1685.0 165.0
Sitewide 1 1_ 13= 31.49 13284 165.0
Refer to fooinotes at end of table.
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Table 4-2
Summary of Constituent Concentrations in Vegetation,

Salmon Site
(Page 3 of 9)
| Numberof | Number of Average
Parameter Type Samples_ Detections COnoentra_t_lon' Mlnlmum_ Maximum
Lead Reference 1 0 ND ND ND '
SA-1 4 4 2.40 1.30 3705
SA-2 2 2 2.45 1.60 320
SA-3 4 4 10.07 1.60 14.30
SA-4 5 1 4.30 4308 4308
SA-5 2 1 1.90 1.90 1.90
SA-6 1 1 2.70 270 2.70
Sitewide 18 13 4.25 1.30 14.30
Magnesium Refarence 1 1 289.00 289.0 84 289.0 BJ
SA-t 4 4 312.50 294.0B8J 328.0 BJ
SA-2 2 2 311.50 238.0 B 385.08J
SA-3 4 4 24925 225.0 BJ 281.08J
SA-4 5 5 264.20 217.0BJ 341.08J
SA-5 2 2 373.00 352.08J 394.0 BJ
SA-6 1 1 770.00 770.0B8J 770.084J
Sitewide 18 18 317.06 217.0BJ 770.08J
Manganese Reference 1 1 58.90 58.9 58.9
SA-t 4 4 125.93 63.7 155.0
SA-2 2 2 205.50 194.0 217.0
SA-3 4 4 131.98 87.9 168.0
SA-4 5 5 93.30 33.4 115.0
SA-5 2 2 140.00 102.0 178.0
SA-6 1 i 300.00 300.0 300.0
Sitewide 16 18 138.28 334 300.0
— — e v— —— - — ————

Refer to fooinoles at end of table.



Table 4-2

Summary of Constituent Concentrations in Vegetation,

Salmon Site
(Page 4 of 9)
Number of Number of Average
Parameter Type Samples Detections | Concentration® Minimum Maximum
Potassium Reference 1 1 1,010.00 1,010.0 1,010.0
SA-1 4 3 842,67 676.0 BJ 1,090.0
SA-2 2 2 778.50 647.0 B) 9100 8J
SA-3 4 2 680.00 606.0 BJ 754.0 BJ
SA-4 5 5 769.40 623.0 BJ 1,000.0 BJ
SA-5 2 2 760.50 701.0BJ 820.08)
SA-6 1 1 623.00 623.0 8J 623.08J
1 Sitewide 18 15 762.40 605.0 BJ 1,090.0 BJ
1
Sodium Referance 1 1 38.20 as.2BJ as.2BJ
SA-1 4 4 50.56 42.7BJ 65.1 BJ
SA-2 2 2 45.00 41.68J 48.4BJ
SA-3 4 4 52.90 37.1Bd 63.38J
SA-4 5 5 53.60 368.1BJ 64.2 BJ
SA-5 2 2 50.70 4858BJ 52.98BJ
SA-6 1 1 52.50 525BJ 52.5BJ
f Sitewide 18 18 51.43 36.1 BJ 65.1BJ
Zine Reference 1 1 12.20 12269 12.2EJ
SA-1 4 4 2135 13.2E) 295EJ
SA-2 2 2 23.30 195EJ 2T1EJ
SA-3 4 4 12.20 84E) 16.5EJ
SA-4 5 5 39.12 86EJ 115.0E)
SA-5 2 2 56.50 1.0EJ 102.C EJ
SA-8 1 1 43,50 43.5EJ 435 EJ
_ Sitewide 18 18 29.58 84 EJ 115.0EJ
Refer to fooinotes at end of table.
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Table 4-2
Summary of Constituent Concentrations in Vegetation,
Salmon Site

(Page 5 of 9)
Number of | Number of Average
Parameter Type Samples Detections J_ Concentration® Minimum Maximum
— — -
PESTICIDES/PCBS (ug/kg)” Relerence 1 0 ND ND ND
Waet weight basis SA-1 4 0 ND ND ND
SA-2 2 0 ND ND ND
B Beta-BHC SA-3 4 0 ND ND ND
SA-4 5 1 27.00 27.0J 27.0J
SA-5 2 0 ND NO ND
SA-6 1 0 ND ND ND
Sitewide 18 1 27.00 27.0J 27.0J
4'4-DDD Reference 1 0 ND' ND ND
SA-1 4 1 50.00 50.0 XHJ 500X
SA-2 2 0 ND
SA-3 4 0 ND
SA-4 5 0 ND
SA-5 2 1 88.0
SA-6 1 0 ND
H Sitewide 18 2 69.00
Endrin Relerence 1 0 ND
SA-1 4 0 ND
SA-2 2 0 ND
SA-3 4 0 ND
SA-4 5 2 46.00
SA-5 2 1 42.00
SA-6 1 0 ND
Sitewide 18 3 46.00
——— e e —tr i e— v —
Refer to footnotes at end of table.
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Summary of Constituent Concentrations in Vegetation,

Table 4-2

Salmon Site

(Page 6 of 9)
Number of Number of Average
Parameter Type Samples Deatections _Concentratlon' Minimum Maximum
Endosulian Sulfate Relerence i 0 ND ND ND
SA-1 4 0 ND ND N[
SA-2 2 1 4200 420J 4204
SA-3 4 3 38.67 35.0J 42.0J
SA-4 5 a 51.67 39.04 71.0J
SA-5 2 1 49.00 49.0 4 49.0J
SA-6 1 0 ND ND ND
Sitewide 18 8 45,25 3504 71.0J
Endrin Ketone Reference 1 0 ND ND ND
SA-1 4 0 ND ND ND
SA-2 2 0 ND ND ND
SA-3 4 i) ND ND ND
SA-4 5 4 89.50 7004 130.0J
SA-5 2 1 87.00 87.0J 87.04
SA-6 1 0 ND ND ND
Sitewide 18 5 89.00 70.0J 130.0 4
GROSS ALPHA/BETA (pCilg) Reference 1 0 ND ND ND
Wet weight basis SA-1 4 3 0.35 0.29 0.42
SA-2 2 2 0.33 0.26 0.40
Alpha SA-3 4 4 0.34 0.28 042
SA-4 5 3 155 0.39 3.89
SA-5 2 1 0.36 0.36 0.38
SA-B 1 1 2.06 2.06 206
Sitewicle= 18 _ 14 _ 0.72 0.26 389
Refer to footnotes at end of table.
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Summary of Constituent Concentrations in Vegetation,

Table 4-2

Salmon Site

(Page 7 of 9)
Number of Number of Average
|| Parameter Type Samples Detections | Con oentra:lgn‘ Minimum Maximum ||
Bela Reference 1 t 1.00 1.0 1.0
SA-1 4 4 0.43 0.3 0.5
SA-2 2 2 0.490 03 0.5
SA-3 4 3 0.47 04 0.6
SA-4 5 4 0.63 0.4 0.9
SA-5 2 2 0.40 0.3 0.5
SA-6 1 1 2.60 26 2.6
Sitewikig 18 16 0.49 0.3 2.6
(pCi‘g) Reference 1 0 ND ND ND
Wet weight basis SA-1 4 0 ND ND ND
8A-2 2 0 ND ND ND
Cesium-137 SA-3 4 0 ND ND ND
SA-4 5 0 ND ND ND
SA-5 2 1 0.21 o.21 0.21
SA-6 t 0 ND ND ND
Sitewide 18 1 0.21 0.21 0.21
Potassium-40 Reference 1 0 ND ND ND
SA-1 4 2 6.35 6.3 6.4
SA-2 2 1 8.60 8.6 8.6
SA-3 4 0 ND ND ND
SA-4 5 1 21.30 213 213
SA-5 2 0 ND ND ND
SA-8 1 o0 ND ND ND
Silewide 18 4 10.65 6.3 21.3
— e — P ——

Refer to footnotes at end of table,
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Table 4-2
Summary of Constituent Concentrations in Vegetation,
Salmon Site

(Page 8 of 9)
Number of Number of Average
Parameter Type Samples _| Detection s | concentratio n® Minimum Maximum
Lead-212 Reference 1 o ND ND ND
SA-1 4 o ND ND ND
SA-2 2 0 ND ND ND
SA-3 4 0 ND ND ND
SA-4 5 0 ND ND ND
SA-5 2 0 ND ND ND
SA-6 1 1 0.50 05 05
ﬂ Sitewide 18 1 0.50 0.5 0.5
Berytlium-7 Reference 1 0 ND ND ND
SA-1 4 3 3.23 3.0 35
SA-2 2 1 240 24 2.4
SA-3 4 1 1.90 1.9 1.9
SA-4 5 1 5.80 5.8 58
SA-5 2 2 3.20 28 3.6
SA-6 1 1 25.50 255 255
Sitewide 18 9 574 19 255
Bismuth-214 Reference 1 0 ND ND ND
SA-1 4 0 ND ND ND
SA-2 2 0 ND ND ND
SA-3 4 1+ ND ND ND
SA-4 5 0 ND ND ND
SA-5 2 0 ND ND ND
SA-6 1 1 0.68 0.68 0.68
Sitewide 18 1 0.68 0.68 0.68

Refer to footnctes at end of table,
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Table 4-2
Summary of Constituent Concentrations in Vegetation,

Salmon Site
(Page 9 of 9)
Number of Number of Average
L Parameter Type Samples Detectl 02'= Concentration® Hlnlmgm Maximum
Cerium-139 Reference 1 0 ND ND ND
5A-1 4 0 ND ND ND
SA-2 2 0 ND ND ND
SA-3 4 1 ND ND ND
SA-4 5 0 ND ND ND
SA-5 2 0 ND ND ND
SA-6 1 1 0.15 0.15 0.15
Sitewide 18 1 0.15 0.15 0.15
Tin-113 Reference 1 1 0.20 0.2 0.2
SA-1 4 0 ND
SA-2 2 0 ND
SA-3 4 0 ND
SA-4 5 0 ND
SA-5 2 0 ND
SA-6 1 0 ND
Sitewide 18 1 0.20
Lead-210 Reference 1 1 233
SA-1 4 2 291
SA-2 2 1] ND
SA-3 4 0 ND
SA-4 5 2 3.18
SA-5 2 1 2.10
SA-6 1 1 7.61
Sitewide 18 6 3.65
e — e ——— —— e —
yAverage conoeniration was calculaled from dtected concentrations only, 'The reported value was determined by Method of Standard Addition.
Milligram per Kdlogram glnducuvely-ooupiea plasma dilution (%D} is out of controt mits.
teporied value is below the Contract Required Detection Limit, but abave instrument Detection Limit, ' Microgram per kilogram
Reported result is quantitatively estimated. Data enterad manualty.
°Not detected jlet:ulioa per gram
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Field mice, raccoon, and opossum were collected between February 22 and 28, 1993. Traps
utilized for raccoons and opossurn were Conibear® Models 110 and 210. These traps were set
on low tree branches or stumps and baited. Traps were set and checked three times a day.
Museum Special® snap traps were used to collect field mice and other members of the rodent
family. One raccoon, one Virginia opossum, one pine vole, two shorttail shrews, one Eastern
wood rat, and nine field mice were collected and shipped to the laboratory for analyses. Specific
tissues analyzed from the raccoon and opossurn specimens included fat, muscle, bone, and liver.
Large mammal tissues analyzed also included bone, liver, fat, and muscle. Whole bodies of the
field mice specimens were analyzed. All small mammals collected were shipped to the

ITAS Laboratory for analysis. However, of the rodent samples submitted, only one mouse
sample, the woodrat, and a shrew/vole composite sample were analyzed. Trapline locations are
shown in Figure 4-2,

Mammal tissue analysis data are presented in Appendix A of this report. The Appendix includes
data for inorganic, pesticide/PCBs, gross alpha, gross beta, garnma spectroscopy, and tritium.
Tables A-7.1 through A-7.5 present small mammal data. Tables A-8.1 through A-8.5 present
large mammal data.

Many inorganic constituents were found within the mammalian tissues. Copper was detected in
most tissues, but primarily in liver. Copper was only detected in bones of small mammals. Lead
was detected in all tissue types in large mammals, most frequently in bone, but with the highest
concentrations in fat. Similar lead results were found for small mammal tissues, with the highest
concentrations in bone. The composite samples had an average concentration of 0.24 mg/kg wet
weight, with a maximum of 0.36 mg/kg.

Gross alpha was detected in some large and small mammals, mostly in bone (7.29 to

7.80 pCi/g). Gross beta was detected in more samples with the highest levels in bone (21.05 to
37.43 pCi/g). Tritium was detected in some large and small mammals. Highest levels were in
fat (84.59 pCi/g) and liver (6.60 pCi/g). Other radionuclides were detected sporadically in some
tissues of some samples. No pesticides or PCBs were detected in mammalian tissues. The
detected constituent concentrations are summarized in Table 4-3 and Table 4-4, All
concentrations are presented on a wet weight basis.
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Table 4-3
Summary of Constituent Concentrations in Large Mammal Tissues,
Salmon Site
(Page 1 of 5)

Number of Number of Average
Parameter ) Type Samples Detects Concentration® Minimum i Maximum
METALS (mg/kg)® Wet weight basis Bone 7 4 6.25 5.58%8 7.4BJ
Ajurmninum Liver 7 2 1.50 1584 1.58J
Fat 8 2 5.55 438BJ 6.8BJ
Muscle 7 3 1.30 11BJ 1.4BJ
Antimony Bone 7 1 3.39 3.3 33
Liver 7 0 ND ND ND
Fat 6 0 ND ND ND
Muscle 7 2 1.25 1.18J t.4BJ
Arsenic Bone 7 2 1.01 0.62) 1404
Liver 7 0 ND ND ND
Fat 6 0 ND ND ND
Muscle 7 0 ND ND ND
Barium Bone 7 7 472,36 345,00 565.00 ||
Liver 7 7 0.46 0.12 0.94
Fat -] 5 .86 0.528J 1.80BJ
Muscle 7 7 0.38 021BJ 0.72BJ
Beryllium Bone 7 2 0.08 0.05BJ 0.06 BJ
Liver 7 0 ND NE ND
Fat [ 1 0.22 0228 gz2B
Muscle 7 0 ND ND ND
Cadmium Bone 7 1 .15 0.158J 0.158J
Liver 7 1 0.39 0.39 0.39
Fat L] 0 ND ND ND
Muscle 7 0 ND ND ND
Calcium Bone 7 7 212,857 199,000.0 227,000
Liver 7 7 238.79 96.5BJ 440
Fat 6 6 363.67 1740B 665
Muscle 7 7 203.86 133.084 336
Refer to foolnotes at end of table.
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Table 4-3

Summary of Constituent Concentrations in Large Mammal Tissues,

Salmon Site

(Page 2 of 5)
Number of | Number of Average
H Parameter Type Samples Detects Concentration® =‘:!Inlmur'rl Maximum
Chromium Bone 7 7 3.31 2.90 3.60
Liver 7 6 0.42 0.16 BJ 0.77BJ
Fat 6 5 0.47 0.26 BJ 0.71BJ
Muscle 7 6 0.35 0.16 0.55
Caobalt Bone 7 1 0.29 0.29 BJ 0.29 BJ
Liver 7 1 0.59 0.59BJ 0.59BJ
Fat 6 0 ND ND ND
Muscle 7 0 ND ND ND
Copper Bone 7 0 ND ND ND
Liver 7 7 51.21 3350 64.80
Fat 6 5 288 028 5.10
Muscle 7 7 1.79 1.50 220
Iron Bone 7 6 4.87 288 104
Liver 7 7 195.71 137 258.0
Fat ] 4 18.33 40BJ 35.8
Muscle 7 5 29.82 240 359
Lead Bone 7 2] 298 0.32 13‘90i
Liver 7 2 338 0.05 84 6.708
Fat 6 3 29.62 0.27 88.20
Muscle 7 2 0.095 0.09 BJ 0.10 8wl
Magnesium Bone 7 7 3,191.43 3,050.00 3,350.00
Liver 7 7 182.71 162.0 BJ 204.0BJ
Fat 6 6 63.27 254 BJ 91.984
Muscle 7 7 263.14 237.0 2830
Manganese Bone 7 7 1.37 1.10 1.60
Liver 7 7 519 4.00 6.30
Fat 6 4 1.66 0.09BJ 3.20
Muscle 7 7 1.29 017 BJ 4.20
Reler 10 footnoles at end of able.
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Table 4-3
Summary of Constituent Concentrations in Large Mammal Tissues,
Salmon Site

(Page 3 of 5)
i Number of Number of Average
Parameter Type Samples Detects Concentration® Minimum Maximum
Mercury Bone 7 o ND ND ND
Liver 7 5 0.08 0.04 Bs 0.19
Fat 6 0 ND ND ND
Muscle 7 2 0.13 0.07 0.19
H Potassium Bone 7 2 a50.50 316.0 385.0
Liver 7 7 2,672.86 2,380.0 3,200.0
Fat 6 3 757.33 581.08J 870.0 BJ
Muscle 7 7 3,342.86 2,880.0 3,710.0
Selenium Bone 7 2 0.62 0.57 BWJ 0.66 BEhJ
Liver 7 3 Q.56 0.42 BWJ 0.778J
Fat 6 a ND ND ND
l Muscle 7 ] ND ND ND
Sodium Bone 7 7 5,344.29 5,190.0 5,720.0
Liver 7 7 970.29 8070 1,.260.0
Fat 6 6 51017 161.08J 1,050.0
Muscle 7 4 596.40 507.0 735.0
Zinc Bone 7 7 68.53 50.7 99.1
Liver 7 7 38.29 319 47.7
Fat 6 6 4,92 24 7.6
Muscle 7 7 35.26 302 43.7
GROSS ALPHA/BETA (pCilg) Bone 7 2 7.55 7.20 7.80 4
Waet weight basis Liver 7 6 0.32 0.22J 0.404
Alpha Fat 6 2 0.35 0.1 0.58J
Muscle 7 2 0.25 0.24J 0.26 J
Beta Bone 7 7 30.84 21.05 37.43
Liver 7 7 261 2.27 3.06
Fat 6 5 0.23 0.1 0.41
Muscle 7 7 2.42 2.02 3.07
Refer to lootnotes at end of table.
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Table 4-3

Summary of Constituent Concentrations in Large Mammal Tissues,

Salmon Site

(Page 4 of 5)
Number of Number of Av;rage
Parameter Type Samples Detects Concentrati on® Minimum Maximum

IRITIUM (pCi'g) Bone 7 0 ND ND ND
Wet weight basis Liver 7 2 3.36 0.1 6.60
| Tritium Fat 7 4 a1.51 0.14 84,59
Muscle 7 1 0.36 0.36 0.36

GAMMA SPECTROSCOPY (pCilg) Bone 7 0 ND ND ND
Woet weight basis Liver 7 4 0.20 0.14 0.24
Cesium-137 Fat 7 1] ND ND ND
Muscle 7 4 0.46 0.32 0.77

Potassium-40 Bone 7 0 ND ND ND
Liver 7 2 6.7 a2 10.2

Fat 7 0 ND ND ND

Muscle 7 4 3.6 2.7 4.1

Lead-212 Bone 7 4 0.28 0.00 1.00
Liver 7 0 ND ND ND

Fal 7 0 ND ND ND ]

Muscle 7 0 ND NEB ND

Radium-226 Bone 7 1 0.3 03 0.3
Liver 7 o ND ND ND

Fat 7 0 ND ND ND

Muscle 7 0 ND ND ND

Bismuth-214 Bone 7 1 04 0.4 0.4
Liver 7 0 ND ND ND

Fat 7 o ND ND ND

Muscle 7 0 ND ND ND

Radium-228 Bone 7 1 1.40 1.40 1.40
Liver 7 0 ND ND ND

Fat 7 0 ND ND ND

Muscle 7 1] ND ND ND

Refer to fooinotes at end of table.
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Table 4-3
Summary of Constituent Concentrations in Large Mammal Tissues,
Salmon Site

(Page 5 of 5)
=A —
Number of Number of verage
|| Parameter Type Samples Detects Concentratl on" Minimum _ Maximum

Titanium-208 Bone 7 0 NA ND NO
Liver 7 0 NA ND ND

Fat 7 1 0.30 0.30 0.30

Muscle 7 0 ND ND ND

aAvarage concentralion was caiculated from detected concentrations onty.

Milligramn per kllogram

4 he reporled valua is below the Coniracl Required Detection Limii, but above Instrument Detection Limit.

eFlepoﬂed value is quanlitatively estimated.
Not detecied

The reported value was determined by Method of Standard Addition,

:Postdgesti-un spike for fumace atomic absorption analysis Is out of control lmi,
. Inductively-coupled plasma dilution (%D} is out of controt Nmits,

‘Picocurle per gram
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Table 4-4
Summary of Constituent Concentrations in Small Mammal Tissues,
Salmon Site
(Page 1 of 5)

" Average

4-26

Number of Number of
Parameter Type Samples Detections | Concentration® _Minlmum Maximum II
METALS (mg/kg)® Wet weight basis Bone 9 9 454 2.80 B9 8.00 BJ
Aluminum Liver 1 1 1.00 1.00 BJ 1.00 BJ
Fal i 1 5.10 5108J 5.108J
Muscle 9 8 1.9 1.30 BJ 2808J
Composite 3 3 10.87 4.00 BJ 17.90
Arsenic Bone 9 1 0.75 0.75 BW®J 0.75 BWJ
Liver 1 0 ND ND ND
Fat i 0 ND ND ND
Muscle 9 0 ND ND ND
Composile 3 0 ND ND ND u
Barium Bone 9 9 116.39 32.10 262.00
Liver 1 0 ND ND ND
Fat 1 0 ND ND ND
Muscle 9 5 0.32 0.16 BJ 0478
| Composite 3 2 5.19 0.97 BJ 9.40 BJ
Calcium Bone 9 ] 57,044.44 22,500.0 98,500.0
Liver 1 1 139.00 139.00 BJ 139.00 8J
Fat 1 1 251.00 251.0 251.0
Muscle 9 9 198.00 158.0BJ 291.0
Compasite 3 3 6,730.00 2,860.0 8,290.0
Chromium Bone 9 9 1.63 0.338BJ 5.10
Liver 1 0 ND ND ND
Fat 1 0 ND ND ND
Muscle 9 9 0.25 o.1aBJ 0.36 BJ
Composite 3 3 ND NO ND
Copper Bone 9 7 4.69 t.20BJ 11.10
Liver 1 1 6.80 6.80 6.80
Fat 1 1 5.30 5.30 5.30
Muscle 9 9 1.61 1.10BJ 2.20
| Composite a 3 3.40 1.50 5.20
Refer to fooinotes at end of table.



Table 4-4
Summary of Constituent Concentrations in Smail Mammal Tissues,
Salmon Site

(Page 2 of 5)
Number of Number of Average
|| Parameter Type Samples Detections | Concentration® Minimum Maximum ||
Iron Bone 9 9 73.27 43.1 €% 67.5EJ
Liver 1 1 579.00 579.0 EJ 579.0 EJ
Fat 1 1 30.60 30.8EJ 308 EJ
Muscle 9 9 24.89 14.2 55.2
Composite K 3 57.47 431EJ 675EJ
Lead Bone 9 9 54.67 0.26 WJ 391.00
Liver 1 1 0.1 01184 0.118J
Fat 1 1 0.10 0.108J 0.10 BJ
Muscle 9 8 2.65 0.08 BW.J 19.30
Composite 3 3 0.24 0.07 BWJ 0.36
Magnesivm Bone 9 9 1,079.11 673.0 1,530.0
Liver 1 1 162.00 162.0 BJ 162.08J
Fat 1 1 57.30 5738 57.38B)
Muscle 9 9 291.33 250.0 319.0
Composite 3 3 316.00 218.0 375.0 {
Manganese Bone g g 2.18 0.38 BJ 4,60
Liver 1 1 2,70 2.70 2,70
Fat 1 1 0.23 0.23BJ 0.23BJ
Muscle 9 8 0.53 0.218J 2.00
Composite 3 3 18.40 2.50 27.30
F Mercury Bone 9 0 ND ND ND
Liver 1 1 0.64 0.64 0.64
Fat 1 0 ND ND ND
Muscle 9 (H ND ND ND
Composite 3 0 ND ND ND
Nickel Bone 9 2 5.30 2.40 8.20
Liver 1 0 ND ND ND
Fat 1 o ND ND ND
Muscle 9 0 ND ND ND
Composite 3 0 ND ND ND
Refer to footnotes at end of table.
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Table 4-4
Summary of Constituent Concentrations in Small Mammal Tissues,

Salmon Site
(Page 3 of 5)
Number of Number of Average
Parameter ) Type _Samples Detections | Concentration® Minimum Maximum ||
Patassium Bone 9 9 2,251.11 1,340.0 2,870.0 H
Liver 1 1 1,780.00 1,780.0 1,7680.0
Fat 1 1 352.00 352.0 352.0
Muscie 9 9 3,640.00 3,.210.0 3,980.0
Composite 3 3 2.596.67 2,260.0 3,060.0
Selenium Bone 9 1 0.07 0.07 BWJ 0.07 BWJ
Liver 1 0 ND ND ND
Fat 1 0 ND ND ND
Muscle 9 0 ND ND ND
Composite 3 0 ND ND ND
l Sodium Bone 9 9 1,693.33 1,060.0 3,080.0
Liver 1 1 1,500.00 1,500.0 1,500.0
Fat 1 1 759.00 759.0 759.0
Muscle ] 9 488.11 353.0 680.0
Comgposite 3 3 1,096.33 869.0 1,270.0
Vanadium Bona 9 0 ND ND NC
| Liver 1 1 0.28 0.28B 0.28B
Fat 1 0 ND NC ND
Muscle 9 1] ND ND ND
Composite 3 0 ND ND ND
Zing Bone 9 9 58.10 389EJ 94.0EJ
Liver 1 1 25.10 25.1 25.1
Fat 1 1 £.10 5.1 5.1
Muscle 9 B 27.16 111 EJ 67.0E)
Composite 3 3 2263 18.8 257
GROSS ALPHA/BETA (pCig)” Bone 9 1 12.55 12.565 4 12.55 J
Wet weight basis Liver 1 o ND ND ND
Alpha Fat 1 0 ND ND ND
Muscle 9 3 2.86 0.19 6.44
Composite 3 0 ND ND ND
Reler to footnotes at and of tabls.
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Table 4-4
Summary of Constituent Concentrations in Small Mammal Tissues,

Salmon Site
(Page 4 of 5)
Nut;ber of Number of Average -
Parameter Type Samples Detections | Concentration® Minimum Maximum n
Bata Bone 9 8 59.04 18.90 107.27
Liver 1 1 1.57 1.57 1.57
Fat 1 0 ND ND ND
Muscle 9 3 2.69 1.80 3.14
Composite 3 3 0.77 0.61 0.89
JRITIUM (pCi/g) Bone 9 4 3.42 0.25 12.70
Woel weight basis Liver 9 2 10.66 1.14 2017
Tritium Fat 1 1 0.10 0.10 0.10
Muscle 9 2 8.88 6.37 11.38
Composite 13 12 4.05 0.08 39.77
{pCi/g) Bone 9 2 0.21 0.14 0.28
Woet weight basis Liver 9 3 0.50 0.3 0.60
Cesium-137 Fat 1 0 ND ND ND
Muscle 9 1 0.63 0.63 0.63
Composite 13 6 0.85 0.18 3.50
Potassium-40 Bone 9 1 270 2.70 2.70
Liver 9 4 6.60 1.80 9.80
Fat 1 i} ND ND ND
Muscle 9 5 3.34 2.50 4,20
Composite 13 5 4,26 2.80 5.60
Lead-212 Bone 9 1 0.54 0.54 0.54 i
Liver 9 1 0.80 0.80 0.80
Fat 1 0 ND ND ND
Muscle 9 0 ND ND ND
Composite 13 1 0.40 0.40 0.40
Uranium-238 Bone 9 ] ND ND ND
Liver 9 0 ND ND ND
Fat 1 (1] ND ND ND
Muscle 9 o ND ND ND
Composite 13 1 1.90 1.90 1.90

Reler to footnotes at end of table,
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Table 4-4
Summary of Constituent Concentrations in Small Mammal Tissues,
Salmon Site

(Page 5 of 5)
Number of Number of iverage
|| Parameter Type __Samples Detections COncentrat;?n' Mlnlm_um Maximum

Thallium-208 Bone 9 0 ND ND ND
Liver 9 2 0.14 0.13 0.14

Fat 1 (] ND ND ND

Muscle 9 0 ND ND ND

Composile 13 L1 ND ND ND

Lead-210 Bone g 0 ND ND ND

Liver g 0 " ND ND ND

Fat 1 0 ND ND ND

Muscle 9 0 ND ND ND

Cormposite 13 1 1.70 1.70 1.70

Thorium-230 Bone ) 0 ND ND ND
Liver 9 1 22.80 22.80 22.80

Fat 1 0 ND ND ND

Muscle 9 0 ND ND ND

H Composite 13 Q NE=)= ND _ ND

:Average concentralion was caiculated from detected concentrations only.
MiNigram per kifogram
3 reporied value is below the Contract Required Detection Limi, bul above the Instrument Detaction Limit.
eReponed value is quaniitaively estimated.
| Postdigestion spike for fumace atomic absorplion analysls is out of control limit,
Not detected
:ICP dikidion {3D) Is out of control imits.
Picocurie per gram
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5.0 Ecological Effects Characterization

5.1  Potential Ecological Effects
5.1.1 Aquatic Ecosystems

5.1.1.1 Surface Waters

In order to characterize surface water COPC impacts to aquatic life, comparisons were made to
the ambient water quality criteria (AWQC) for the protection of aquatic life or, when these were
unavailable, to threshold values as determined from the scientific literature. The federal ambient
water criteria and standards that have been established to protect the aquatic environment are the
primary benchmark for comparisons. The potential for impacts to viability or propagation of
aquatic life in the surface water bodies on the SS was investigated through the use of surface
water concentrations for: aluminum, arsenic, and tritium (Table 5-1).

Table 5-1
Final Selection of Constituents of
Concern in Surface Water,
Salmon Site

- N L —
Surface Water
°°:'““""' o of sce® | Concentration 85% Upper | Chronic AWac® Detectedin | Constituent of
c Confidence leltg:lt the {7 Fish Tissue? Concern?
Mean [pg/])
—— . - — = - — - —— "
Aluminum no? 269.40 &7 Yos® Yes
Arsenic 44 095 48 (pentavalent) No No
180 (irivalent) ||
Iron ND 1,813 1,000 Yes® Yes 1
- — = _ .- L — - "———
Radionuclides Exceeding Referance Surlace Water Concentrations
Tritum Ty 0.34 pCite® NA Yes Yos"
——————— - —

:Bioconoenlralion 1actor, EFA, 1986
cMicrogram per liter
dﬂu'nbienl Water Quality Criteria
‘No data available
Detected st concentrations below the detection limit and lower than the concentrations in the reference sample. Iron was dstected at
concentrations above the detection kimit, bul lower than that of the relerence sample.
Not applicabie
:Pioou.lfie per liter
Alt radiation sources are considerad together as & constituent of concem in terms of total radiation dose.
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Aluminum
Studies conducted regarding aluminum suggest that, when the pH is between 6.5 and 9.0,

freshwater aquatic organisms should not be adversely affected by chronic exposure to less than
87 ug/t of aluminum or by acute exposure to less than 750 ugft (EPA, 1988). Acute criteria
were not exceeded in any surface water body investigated throughout the SS. However,
exposure to constituents should be considered a continuous and, therefore, chronic exposure.
All measured aluminum concentrations, including those from the reference pond, exceeded the
chronic criteria. Therefore, it should be noted that aluminum in the surface waters at the SS are
probably indicative of naturally occurring minerals in the soils and headwaters of these water
bodies. Levels exceeding those from the reference pond were found at the Beaver Pond and
Half Moon Creek Overflow Pond and at the furthest downstream section of Half Moon Creek.
However, although aluminum was detected in fish tissue, it was at concentrations below the
detection limit and lower than the concentration in the reference sample. Although unlikely,
the potential for chronic toxicity to sensitive organisms exists, and aluminum is, therefore,
considered a COC for freshwater systems at the SS.

Arsenic
The EPC for arsenic in surface water was 0.95 pg/l, which is well below the chronic AWQC

of either pentavalent (48 pg/l) or trivalent (190 pg/t) arsenic. No arsenic was detected in fish
tissue. Therefore, arsenic was eliminated from further considerations as a COC.

Iron

Although the 95-percent UCL of the mean for site surface water samples exceeded the reference
range and the AWQC, the AWQC value was exceeded only at the Beaver Pond and Half Moon
Creek overflow pond locations. However, fish-tissue samples from the Beaver Pond and Half
Moon Creek had lower iron concentrations than fish from the off-site reference pond.

Radiation/Radionuclides

Tritium was the only radioactive constituent that exceeded reference concentrations in surface
water. Both the Beaver Pond and Half Moon Creek Overflow Pond had tritium concentrations
above the range detected at reference stations.

No apparent bicaccumulation or bioconcentration effect for tritium has been found in either
aquatic or terrestrial food chains. Dilution is in fact more likely (NCRP, 1979). A major
concern in tritium toxicity is undesirable genetic or cellular effects resulting from its
incorporation into DNA (NCRP, 1979). However, data on levels at which these effects occur
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due to tritium exposure in aquatic organisms were not available. Tritium was detected in three
of five fish tissue samples, but not in the reference sample. Tritium is taken as part of the
radiation dose received by aquatic organisms.

Gross beta radiation was detected in the fish tissue, but at a higher concentration in the reference
than in the site samples. Alpha radiation was not detected in fish tissue. The only radionuclide
detected in fish tissue was naturally-occurring potassium-40, General radiation effects are
discussed in Section 5.1.2.1.

5.1.1.2 Sediment

The potential for biological effects to benthic organisms was based on COPC sediment
concentrations. The assessment of effects through sediment contamination was accomplished
through comparison of sediment concentrations with benchmarks.

The toxicity and kinetics of inorganics in sediment are not well understood. For this reason,
risk to benthic organisms from toxic metals in sediments was characterized by comparing the
measured sediment conceatrations to sediment threshold values as determined from the
literature. Long and Morgan (1990) have compiled data from existing studies that link
concentrations of contaminants with predicted or observed biological effects. Concentrations
were then selected that represent the lower tenth percentile of the screened data. This
concentration is the ER-L and is used as the benchmark value in the stress characterization for
metals in sediments.

COPC identified in sediment were arsenic, barium, cadmium, lead, manganese, zinc, and
radiation sources, including total alpha and beta activity, tritium, and gamma spectroscopy-
detected radionuclides (Table 5-2).

Arsenic

The sediment criterion derived for arsenic is 33 mg/kg (Long and Morgan, 1990). The EPC for
sediment (95-percent UCL of the mean, 2.98 mg/kg) does not exceed this concentration, and
arsenic would, therefore, not be expected to adversely affect aquatic life. Additionally, the
calculated EPC, as an estimate of the bjoavailable concentration in interstitial waters would not
exceed the AWQC levels, and arsenic was not detected in fish tissues. Therefore, arsenic was
eliminated from further consideration as a COC in sediment.
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Table 5-2
Final Selection of Constituents of Concern in Sediment,

Salmon Site
EPCpeq
natituen Sediment
Co mi: . sce® Epc.{ (95% Upper 0 Detectad In Constitwent of
of K {mg/t) Confidence Limit of (mg/ke) Fish Tissua? Concern?
Conce the Mean {mm]]'

e —— — - —_ —— - —————— |
Arsenic 200 a4 0.0148 298 33 No No
Barium 60 N 12923 77.54 ND Yes Yes

Cadmium ND ND ND 298 5 No No
Lead 900 49 0.0114 1023 35 Yes' No
Manganese &5 ND 3.2435 210,83 ND Yes Yes
zinc 40 a7 0.894 as76 120 Yes No

_———— - ——— ———— ~— |

Radionuciicdes Exceeding Reference Sediment Concentrations
Gross Alpha | NA¥ NA NA 12.41 pcyg' NA No ves'™
Gross Beta NA NA NA 16.03 1Clfg NA Yos Yos™
Cesium-137 | NA NA NA 0.40 pClig NA No Yes'™
Lead-210 NA NA NA 5.19 pCiig NA No Yes'™
Radiom-224 | NA NA NA 1.66 pClig NA No Yes™
Tritium NA NA NA 0.16 pCilg NA Yes Yos™

250il/water partition costficient from Bass et al., 1984
Bioconcentration factor, EPA, 1986
:Aquatic Exposure Point Concerttration, EPC,_, = EPC_ /X,
Milligram per liter
:Seciment Exposure Concentration expreseed as the 95-parcent upper confidence kmit of the mean
Milligram per kitogram
:Long and Morgan, 1990
. Na data available
'Analyte was detected bejow the Cantract Required Detection Limit at estimated concentration.
LAvsrage concentration did not exceed reference concentration.
 Not applicable
l.|F|l’it=t:w:|..|rie par Qrarm
All radigtion sources are considered together as a Constituent of Concern in terms of total radiation dose,

Barium

No sediment criterion was available for barium. The EPA,, was calculated to be

1.2923 milligrams per liter (mg/¢). Although barium ions are thought to be rapidly removed
from solution by precipitation and other processes, concentrations in drinking water in some
midwestern and western states have been known to range as high as 3 mg/t (EPA, 1986). A

restrictive criterion for barium does not appear warranted since barium is unlikely to exist in the
toxic soluble form under usual fresh water conditions and soluble barium would have to exceed
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50 mg/t before toxicity to aquatic life would be expected (EPA, 1986). However, barium was
detected at an elevated concentration (66.2 mg/kg) in one fish tissue sample and, therefore,
warrants further consideration as a COC in sediment.

Cadmium

The ER-L for cadmium is estimated at 5.0 mg/kg (Long and Morgan, 1990). Cadmium was
detected in two samples from the SS. A sample from Half Moon Creek contained 1.70 mg/kg of
cadmium. One sample from the Beaver Pond (BeP-1) contained 9.00 mg/kg of cadmium.

While BeP-1 exceeded the ER-L, it was found to be equal to the reported Effects Range-Median
(Long and Morgan, 1990), and it is that concentration above which effects are expected to occur.
Additionally, cadmium was not detected in fish tissue. Therefore, cadmium is not considered
further as a COC for sediment.

Lead

The sediment criterion derived for lead is 35 mg/kg (Long and Morgan, 1990). The EPC for
sediment does not exceed this concentration, and lead would, therefore, not be expected to
adversely affect aquatic life at the SS. Lead was detected in one fish tissue sample, but at an
estimated concentration below the CRDL. Lead is, therefore, eliminated from further
consideration as a COC in sediment. '

Manganese

Manganese is a micronutrient required by both plants and animals. Manganese is not considered
to be a problem in fresh waters since tolerance values for aquatic life range from 1.5 to over
1,000 mg/t (EPA, 1986). The calculated EPC,, for manganese in SS sediments was

3.2435 mg/t, at the lower end of this range. However, since the two fish-tissue samples from the
site contained approximately twice as much manganese as the reference sample, manganese
should be considered further as 2a COC in sediment.

Zinc

Zinc is a necessary micronutrient. The sediment criterion derived for zinc is 120 mg/kg

(Long and Morgan, 1990). The EPC for zinc in SS sediment does not exceed this concentration
and would, therefore, not be expected to adversely affect aquatic life. Zinc was detected in all
fish samples, but the average concentration did not exceed the reference concentration. Zinc is,
therefore, eliminated from further consideration as a COC in SS sediments.
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Radiation/Radionuclides

The potential for effects exists in areas of elevated concentrations, such as the Beaver Pond and
Gator Pond. Gross alpha activity in the Beaver Pond and Gator Pond were as high as

17.21 pCi/g and 22.48 pCi/g, respectively, whereas gross beta activity was as high as 18.6 pCi/g
and 23.69 pCi/g. Cesium-137 was highest in the Beaver Pond (0.61 pCi/g) and the Gator Pond
(1.09 pCi/g), but also occurred in the Half Moon Creek Overflow Pond, Half Moon Creek at
HMC-4, and Hickory Hollow Creek at HHC-2 in levels above background. Lead-210 was
elevated in the Beaver Pond as was radium-224, which was aiso detected at HMC-4. Tritium
was only detected at the Beaver Pond. Total radiation dose was considered as a COC for
sediment. See Section 5.1.2.1 for a discussion of general radiation effects.

5.1.1.3 Potential Aquatic Ecosystem Effects Summary
The final COC selected for risk characterization in the preceding sections for aquatic ecosystems
at the SS include aluminum, barium, manganese, iron, and radiation sources.

The potential for chronic toxicity to sensitive organisms due to aluminum in surface waters was
discussed above. Although aluminum was detected in all fish samples, the concentration was
higher at the reference station than in the site samples, which were detected below the CRDL.,

It is likely that the aluminum concentrations in these waters are natural and that the organisms

in these systems are tolerant of these concentrations. No data were available for toxicity
comparisons to the fish tissue concentrations. No toxicity data were available either for
manganese or barium, but it is apparent from water-quality criteria information that these
elements would not be considered to be at toxic levels in SS aquatic environments, The water
quality criterion for iron was exceeded in surface waters at the site, but only by the samples from
the Beaver Pond and Half Moon Creek overflow pond. Fish tissue concentrations were higher in
the reference pond samples than in the site samples. It is unlikely that toxicity to these
organisms is occurring due to iron.

Due to the interconnected nature of the food web and the fact the terrestrial animals probably
consume surface water on the site, exposure of terrestrial organisms to the aquatic contaminants
should be considered. For aluminum, however, only one sample (a small mammal composite)
had a concentration above the CRDL, considering all large and small mammat samples. Barium
and manganese were detected in most animal tissue samples. Barium is relatively abundant in
nature and tends to accumulate in the skeleton (Amdur et al., 1991). The highest concentrations
at the SS were found in bone samples, and the only tissues with concentrations above the
detection limit were liver samples (0.95 mg/kg wet weight) from large mammals, which may
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range off site. Manganese, an essential micronutrient is present in all living organisms

(Amdur et al., 1991). Manganese concentrates in the liver in the normal processing of this
nutrient (Amdur et al., 1991) and was found in highest concentrations in the liver samples from
the SS. These results are, therefore, likely to represent naturally-occurring concentrations. Iron
is an essential nutrient also found in highest concentration in the liver samples from the SS.
This element, an essential component of the oxygen-carrying molecule hemoglobin, also likely
represents naturally-occurring concentrations.

Tritiumn, the heaviest and only radioactive isotope of hydrogen, has been a ubiquitous
contaminant produced by the atomic energy programs (NCRP, 1979). However, natural tritium
also exists due to cosmic ray interactions in the atmosphere (NCRP, 1979).

When tritium is introduced into an aquatic environment, the tissue water of all invertebrates and
most vertebrate organisms present in that water body will approach equilibrium with the tritium
concentration in the water after a period of several weeks. Fish (mosquito fish and top
minnows) raised in tritiated water had tritium concentrations in their tissues approximately

.31 to .56 percent of the water concentration. The tissue concentrations ¢f tritium in fish that
were fed brine shrimp, which were also raised in tritiated water, were .73 percent of the water
concentration (NCRP, 1979). This was essentially the case at the SS, with a mean water
concentration of 0.22 picocuries per milliliter (pCi/m¢?) and a mean tissue concentration of

0.43 pCi/g.

The radiological doses to aquatic receptors, the great blue heron and general fish species, were
calculated according to the method of Baker and Soldat (1992) using the reported radionuclide
concentrations in surface water and sediment. The results are shown in Table 5-3. The external
dose to fish was greater than the internal dose by two orders of magnitude due primarily to the
presence of cesium-137, cadmium-109, and radium-224. The internal dose was due to tritium.
Tin-113 was excluded from the dose calculation due to its short half-life (115 days, Table 5-4).
The heron's internal dose arises from the assumption of a 600-gram per day consumption rate of
fish. The total dose for each of these receptors was well below the National Council on
Radiation Protection criterion for protecting populations of aquatic organisms at 1 rad per day
(NCRP, 1991) or International Atomic Energy Agency rate for terrestrial populations at

0.1 rad/day (IAEA, 1991).



Table 5-3
Total Dose due to Sediments, Surface Water,

and Soil Pathways,
Saimon Site
— . — _
Internal Dose Extemal Dooe
Receptor (Rad/day) (Rad/day)
I——————————————— - — . ..B .4
Mouse {Paromyscus} 6x10 6x10 6x10
Heron (Ardea 2x1074@ 2x10°% ax10™
harodias}
Fish 11078 1x10™° 1x10”°
———— -

aDcaseo:lueto11'I|iur|'u:u'|ly Dose associated with other radionuclides was nol estimated due to the absence of data on the
eﬁecﬁveahsomedmamyrateformespeciﬁcradomudssmme relarence documant (Baker and Soldat, 1952).
Greateﬂhan 50 parcent of the extemal dose is due to cesium-137

Assumptions

1. Tin-113 was not considered when calculating dese due to the short half-life,

2. A biological haif-life of one day was used when data were not available from DOE, 1994,

3. It was conservatively assumed that the probability of a gamma emission per disintegration was one in
all cases. This could result in an overestimate of the external dose by approximately one order ot

magnitude.

Table 5-4

Selected Radionuclides of importance and Their Half-Lives,
Salmon Site

= —
Radionuclide Half-Life
L R I
Uranium-238 4,500,000,000 years
Plutoniun-239 24,300 years
Carbon-14 5,800 years
Radium-226 1,620 years
Cesium-137 30 years
Strontium-90 28 years
Ttitium 12.3 years
Krypton-85 10.9 years
Tin-113 115 days
lodine-131 B days
Xenon-133 5.2 days
lodine-132 2.4 hours
el
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5.1.2 Terrestrial Ecosystems

5.1.2.1 Soil

The assessment of potential effects to terrestrial biota, based on soil concentrations of COPC,
is not as simply defined as that for surface water or sediment. For the COPC identified in soil,
applied daily doses reported in the literature to cause effects were compared to soil
concentrations. The COPC identified in soil are copper, lead, and radiation (Table 5-5).

Table 5-5
Final Selection of Constituents of Concern in Soil,
Salmon Site
————— - - e —
Soil Concentration Detected in
Constituents of (95% Upper Confidence | Detected in Anlmal Constituent of
Potential Concern Limit of the Mean Vegetation? Concern?
a Tissues?
[ng/kgl)
. I R
Copper 279.82 Yos Yes Yes
Lead 17.32 Yas Yos Yes
—
Radionuciides Exceeding Reference Soll Concentrations
Lead-212 0.56 pCilg” Yes Yes Yos®
Radium-223 0.27 pCifg No No Yes®
Thatlium-208 0.16 pCilg No Yes Yes®
. c
Thorium-228 5.08 pCifg No No Yes ol
:Microg'am per kilogram
Picocurie per gram

Al radiation sources are considered together as a conatituent of concem in tarms of total radiation dose.

Copper

Copper was detected in 34 of the 108 samples taken from the SS. The majority of the detected
concentrations were within the reference range (ND - 10.70 mg/kg). One sample from Site E-2
and E-7 in SA-3 and two samples from the CH Fuel Storage Area in SA-4 had levels slightly
higher than the reference area. However, all soil samples from the West Substation in SA-4 had
the highest levels of copper with the minimum concentration of 25.23 mg/kg. The soil sample
obtained from the center of the site activity was reported as 9,950 mg/kg, over 100 times greater
than any other value. Evidence of localized copper contamination at this site is apparent.

The presence of soil COPC in vegetation tissue at concentrations above background is evidence
of bioavailability and possible uptake. Copper was detected in one vegetation sample from SA-2
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and one from SA-6. Copper was not detected in the vegetation samples related to the West
Substation where the soil concentrations were highest.

Copper toxicity to plants may occur at very high concentrations, but it is more likely under ficld
conditions like those at the SS that plants would become tolerant to elevated copper
concentrations in soil. Copper tolerance in plants has been widely documented (Shaw, 1989).

Copper was detected in small and large mammal tissue, with highest concentrations in the liver
samples. Since no reference mammal tissues were collected in conjunction with SS samples, the
SS results were compared with naturally occurring reference tissue concentrations in the
published literature (Table 5-6). Copper concentrations in small mammal composites were
slightly above the average control area concentrations for shrew and vole species, but within the
range for deer mice from one study. With only one raccoon sample and little published data,
comparisons should be made with caution. The raccoon- liver copper concentration was slightly
elevated compared with other omnivorous and herbivorous species. No data were available for
large mammals. It is likely that these levels, being within or near reference levels, are below
levels that would be expected to have an adverse effect. The tissue concentrations of copper in
Bachman's sparrows and game birds are likely to be similar to that of the small mammal
composite because of similar diets and possibly lower since the sparrow would have less contact
with soils. The burrowing, herbivorous gopher tortoise may alsc have similar copper
concentrations in its tissues. Copper is likely to be less toxic to the tortoise due to its slower
metabolic rate.

Copper is an essential element required for enzyme processes and hemoglobin synthesis. Little
information is available on chronic effects of elevated copper in biota, but may result in
hemolytic anemia in humans. To determine whether bioaccumulation to higher trophic levels
was a concern, copper intake was calculated for the red-tailed hawk, assuming a diet of small
mammals using the following equation:

_ C)QED,

I
& BW
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Table 5-6
Comparison of Copper Concentrations in Mammal Tissues
to Literature Reference Values,

Salmon Site
- - Concentration
Maximum l
Salmon Site Water Literature Range
Tissue Type a Concentration Tissue Typa Location
Specles Content (mg/k g° dry weight) Test Spacles (mg/kg dry
weight)
Smalil Mammal Whole Body 68% 16.25 Short-tailed shrew Whole Body Not stated 9-1 1':|
! Composite (Blarina brevicauda) (Us)
Meadow vole Whole Body | Mot stated 11.9%
(Microtus pennsyivanicus) {u.s)
Deer mouse Whote Body Not stated 10-13.41
Long-tailed field mouse Whole Body (U.S.} 8.8-17.2
H {Peromyscus maniculatus)
Raccoon Bone 90% ash 12.33 Raccoon Baculum bone Hinois 0.1341 .78"
{Procyon lotor) (estimated) {Procyon loton)
Liver (one 5% 272 Rat Liver Vermont 10.7'
sample) {estimated) {Rattus ratius)
Rock squirel Liver Utah 12.1-24.1"
(Spermophilus variegatus)
Goat Liver Germany 1 .3'
{Capra hirsus)
Goat kid Liver Germany 63.2'
— —— —
JEPA, 1903
Salmon Site tissue concentrations are reported on wel weight basts. Values shown here are converted to a dry waight basts for comparison to terature values.
G iligram per kilogram
oTaimage and Wation, 1991
) Welght on ashed basis
EPA, 1880



I, = intake of chemical by predator (milligrams per kilograms per day [mg/kg/d])
C, = -concentraiion in diet (mg/kg)

= 97.2% x 5.2 mg/kg (small mammal composite) + 2.8% x 279.82 mg/kg (soil)
Q, = ingestion rate (kilograms per day [kg/d])

= 0.124 kg/d wet weight (EPA, 1993)

FI = fraction ingested from the site. Since the hawk’s foraging area is approximately
165 hectares (67 acres) , and the site is 595 hectares (241 acres) , the calculation was
made for a hawk that forages only on the SS.

= 1
BW = Body weight of hawk, kg
= 1.126 kg average for males and females, wet weight (Dunning, 1993).

[ = 12.89 mg/kg copper diet (0.124 kg/d)(1)
Y 1.126 kg

= 1.42 mg/keg/d

It was also assumned that soil consumption would be approximately 2.8 percent using figures for
the red fox (EPA, 1993), which has similar feeding habits and probably more contact with soils.
An extrapolated No Observed Adverse Effect Level for copper carbonate has been calculated at
27.89 mg/kg/d and for copper oxide at 22.49 mg/kg/d for the red-tailed hawk

(Opresko et al., 1993). Therefore, it is not expected that adverse effects will occur at tertiary
consumer levels at SS due to copper.

Lead
Lead was detected in 105 of the 108 SS samples, ranging from 1.4 to 120 mg/kg with the
95-percent UCL of the mean being 17.32 mg/kg.

Lead was not detected in the reference area plant samples, but was detected in plants from all
source arcas. The highest concentration was found in a sample from SA-3 at 14.3 mg/kg. The
average concentration of the detected samples sitewide was 4.25 mg/kg. Rolfe and Bazzaz
(1975) saw significant uptake of lead when applying soluble lead to soil as lead chloride.
Loblolly-pine and autbmn-olive photosynthesis was inhibited by 11 and 17 percent, respectively,
at foliar lead concentrations of 60 and 72 mg/kg dry weight, respectively. Below these
concentrations, no effect was evident. Seiler and Paganelli (1987) found that red-spruce net
photosynthesis was significantly lower than the control at a foliar lead concentration of only

3.2 mg/kg dry weight, but no effect was seen in loblolly pine at 2.2 mg/kg.
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It is likely that foliar concentrations would be lower than ot equal to the woody tissue
concentrations measured at the SS. Lead tolerance in plants has also been documented and may
be a factor in assessing effects to these plants. It is unlikely that lead levels seen in these plants
would result in adverse effects.

Lead was detected in small mammal tissues above the CRDL in bone, muscie, and composite
samples and in large mammals in bone and fat. The highest concentration was observed in a
small mammal bone sample at 391 mg/kg. The SS results were compared with naturally
occurring reference tissue concentrations in published literatusre (Table 5-7). These comparisons
showed that lead concentrations in small mammals, raccoon, and deer tissues were within
normal ranges and would not be expected to cause adverse effects. Again, extrapolating from
thesé results, lead levels in the Bachman's sparrow and gopher tortoise, as well as game birds,
would be expected to be in normal ranges. A calculation was made for the dose to the red-tailed
hawk, using the same equation as for copper:

_ 0.8349 mg copper/kg diet (0.124 kg/d)(1)
v 1.126 kg

1 = 0.092 mg/kg/d

C, = Soillead EPC of 17.32 mg/kg x 2.8% of diet + 0.36 mg/kg wet weight small
mammal x 97.2%

Depression of the enzyme, aminolevulinic acid dehydratase, which is involved in hemoglobin
production (and chlorophyll production in plants), occurred in all tissues of American Kestrels
(Falco sparverius) at 25 mg/kg/d. No measurable effects were seen at 10 mg/kg/d

(Eisler, 1988). The dose received here by the hawk is well below these levels, and, therefore,
lead would not pose a threat of adverse effects to top consumers at the SS.

Radiation/Radionuclides

Although the 95-percent UCL of the media did not exceed the reference range, both alpha and
beta activity were found above reference area ievels at various sites throughout the SS. Gross
alpha radiation was found at elevated levels particularly at the Clean Burn Pit and Gas Pump in
SA-2, Sites E-2 and E-7 and the Government Storage Area 2 in SA-3, the Cable Storage Area
and West Substation in SA-4, and the HT-2 Well Area in SA-5. Gross beta activity was found at
elevated levels at many of these same sites: the Clean Burn Pit in SA-2; the CH Fuel Storage
Area, Cable Storage Area, and West Substation in SA-4; and the HT-2 and HT-2M Well Areas
in SA-5. Biota at these sites may be potentially affected by low levels of radioactivity, and thus
radiation should be considered as a COC for soil. All radionuclides detected in site soils are
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Table 5-7

Comparison of Lead Concentrations in Mammal Tissues

to Literature Reference Values,

Salmon Site
Maximum Concentration
sa:::;:“a Tissue Type c‘:::::“ Concentration” b Literature Species Tissue Type Location Range
{mg/kg dry weight} {mg/kg dry weight)
T P — il d
Small Mammal Whole body 68% 1.125 Field mouse Whole body Not stated 1
Composite (Apodamus sylvalicus)
Short-tailed shrew Whote body Not stated &¢
{Blarina brevicauda)
White- footed mouse Whole body Not stated 7
{Peramyscus feucopus)
Deer mouse Whole body Not stated 229
{Peramyscus maniculatus)
Raccoon Liver 75% 0.44° Raccoon ' Liver, kidney Not stated > 140
{Procyon lofor) (ona sample) (estimated) (Procyon lotor)
White-Tailed Deer Bone 10% 15.44 White-tafled Deer Bone Not stated 3- 119
(Odocoileus (estimated) (Odocoileus virginianus)
virginianus)
Liver 75% 26.67 Liver Not stated <049
{estimated) 0.2
———t ——

&5almon Stis tissue concentrations are repofted on wot weight basis. Values shown here are converled 10 a dry welght basis for comparison 1o Iiterature values.

Mllgram per kiogram

dEPA 1993

Eislor, 1988. Concenlrations are means unless a range is given.

Based on estimated concertration below the detection imit

Laad-htoadcated arimal

Only detection above Contract Required Detection Limit of seven samples, arrived at by Standard Addition Method
Detected below detection limit at astimated concentration



considered site related and require further consideration, as discussed below. Those for which the
95-percent UCL exceeded the reference range of concentrations included lead-210, thallium-208,
and thorium-228.

Vegetation in SA-6 had the highest gross alpha and beta measurements. Vegetation from SA-6
was entirely crop plants, and the samples are not directly comparable since all other samples were
composed of pine. Excluding SA-6, gross beta was higher in reference area vegetation than on-
site vegetation. Gross alpha was similar on site to reference areas except for SA-4. Of the COPC
identified for soils, copper, alpha and beta radiation, and the radionuclides cesium-137, potassium-
40, lead-212, beryllinm-7, bismuth-214, cerium-139, tin-113, and lead-210 were detected in
vegetation. Most radionuclides were detected in only 1 of the 18 samples, except lead-210 {in 6
samples) and the naturally occurring beryllium-7 (in 9 samples) and potassium-40 (in 4 samples).
No tritinum analyses were conducted for either plants or soils. Gross alpha and beta radiation and
several radionuclides were detected in small and large mammal tissues. Radionuclides detected in
more than 1 sample include cesium-137, potassium-40, lead-212, and thallium-208 (detected in 2
small mammals and 1 large marnmal). A general discussion of radionuclide effects is as follows.

Radioactive atoms, which represent unstable forms of an element, undergo spontaneous nuclear
transformations. Charged particles and electromagnetic waves are given off in the form of
radiation. Excess energy released in this way is termed ionizing radiation. Such transformations
are referred to as radioactive decay. A fundamental and unique characteristic of each radionuclide
is its radioactive half-life. The half-life of a radionuclide is the time required for the number of
atoms present to decrease (decay) by one-half. Half-lives range from fractions of a second to
millions of years. Selected radionuclides of potential importance for the SS and their half-lives are
listed in Table 5-4.

The absorption of the energy of ionizing radiation in cells involves ionization of atoms and the
production of ions within the cells. Although the exact mechanism of action of ionizing radiation
is not known, radiation injury is considered to be related in some way to the transfer of energy
into a cell and the production of ions within the cell. Ionizing radiation can cause deleterious
effects on biological tissues only when the energy released during radioactive decay is absorbed by
the tissue. The dose delivered to tissues from radiations external to the body occurs only while
the radiation field is present. However, the dose deiivered to body tissues due to radiations from
systemically incorporated radionuclides may continue long after intake of the nuclide has ceased.
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Alpha particles originate in the nuclei of radioactive heavy elements. Because of their double
positive charge, these particles have great ionizing power, but their large size results in very little
penetrating power. Alpha particles typically travel only about 4 cm (1.6 in.) through air and
cannot penetrate a sheet of paper or a single layer of skin. However, alpha-emitting radionuclides
are considered internal radiation hazards and are dangerous if inhaled or ingested.

Beta particles are emitted from within the nuclei of atoms undergoing a radioactive decay process.
Many of the common isotopes used in biological research, such as tritium, carbon-14,
phosphorus-32, sulfur-35, and calcium-45, emit beta particles. The ability of beta particles to
penetrate a material is dependent upon the energy of the particle. Radionuclides that emit beta
particles are considered both external and internal radiation hazards. The probability and severity
of risk from beta emitters is related to the kinetic energy of the beta particle, the physical half-life
of the radionuclide, and the biological haif-life of the radioisotope. Beta particles from tritium do
not have enough energy to penetrate a single layer of dead skin cells (Shapiro, 1981).

Gamma rays originate from unstable atomic nuclei releasing energy to gain stability. They have
definite energies, characteristic of the nuclide from which they are emitted. Gamma rays ionize
materials largely indirectly through a variety of mechanisms that involve ejection of high-speed

electrons from the atorns by which they are absorbed. Because of their high penetration ability,
gamma rays are of most concern as external hazards.

The sources for exposure of plants and animals to ionizing radiation can be broken down into four
major groups: (1) natural sources of irradiation, both external and internal; (2) medical sources
and radiopharmaceuticals, (3) nuclear reactions, such as nuclear power reactors and nuclear
weapons; and (4) other miscellaneous sources. Exposure to natural sources of irradiation are
unavoidable for the most part, but the degree of exposure to man-made sources is subject to
change, depending upon usage of such sources.

The debris from nuclear detonations predominantly emit gamma and beta radiation. Some of the
more common radionuclides involved in a nuclear explosion are wranium-238, plutonium-239,
carbon-14, radium-226, cesium-137, strontium-90, tritium, krypton-85, iodine-131, xenon-133,
and iodine-132.

The principal exposure and primary dose from nonfallout radiation include the buildup of
deposited radionuclides in soil and vegetation, transfer of radioactive materials from soil to plants,
and incorporation of radioactive materials in animals, both prey and predatory species. Currently,
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the projected annual average whole-body dose rate from global atmospheric weapons testing is
projected to be 4 to 5 millirems per year through the year 2000 for the United States population
(BEIR, 1980). No estimates are given for wildlife, but one could assume them to be equal to, or
slightly higher than, those given for humans.

Although different radionuclides have different properties and energies, alpha, beta and gamma
radiation are all sources of ionizing radiation and, since they occur together at the site, would all
contribute to the total dose. Dosages are measured in rads or grays. One hundred rads are equal
to one gray.

Radionuclide levels in tissues can change with dietary composition (e.g., different levels may
occur in different types of vegetation; an animal may shift from vegetation to insects at different
times of the year). Therefore, the radiation dose was calculated to the mouse as a terrestrial
ecological receptor that is assumed to spend all of its time on site. The radiological dose to the
mouse was calculated using radionuclide soil concentrations and a modification of the
methodology outlined in the Hanford Site Risk Assessment Methodology (DOE, 1994).

Yu et al. (1993) was also consulted.

The external dose to the mouse was about four orders of magnitude greater than the internal
dose. The primary contributors to the external dose were cesium-137 and thorium-228. For the
external exposure calculation, it was conservatively assumed that, for each radionuclide that is a
gamma emitter, the probability of a gamma emission is one. This means that the mega-clectron
volts per disintegration used in the calculation was not multiplied by the probability of gamma
being the mode of decay. The resulting external dose was less than 1 rad per day. Therefore, this
conservatism is permissible. The total dose to the mouse was 6x10™ rad per day (Table 5-3), well
below the IAEA (1991) rate of 0.1 rad per day for terrestrial population protection. The
Bachman's sparrow is expected to have a similar internal dose due to diet similarities between this
sensitive species and the mouse. However, the external dose would probably be lower since the
sparrow does not burrow and would spend less time in contact with the soil. The dose to the
tortoise is expected to be as low as the mouse, or lower, since the external dose would be reduced
by the shielding effect of the shell {(Cosgrove, 1971).

Woodwell and Rebuck (1967) studied chronic gamma irradiation of an oak-pine forest. Pines
were the most sensitive species, followed by shrubs, herbacious plants, and lichens. A reduction

5-17



in species diversity was observed at 100 rad per day (1 gray per day) (Woodwell and

Rebuck, 1967). Measurable changes in diversity in a grassland plant community require a dose
rate of about 400 rad/day, and a calculation using effective decay energy for Pu-239 was devised
to determine the concentration required to achieve this dose rate (Whicker, 1980). It was
determined that 1.5 x 107 microcuries («Ci) Pu-239/g plant tissue or 150 4Ci Pu-239/g soil were
required to achieve this dosage (Whicker, 1980). The dose to the SS plants is well below these
levels. '

5.1.2.2 Potential Terrestrial Ecosystem Effects Summary

Levels of lead and copper in plant and animal tissues at the SS were found to be generally within
reference ranges found in the published literature and would, therefore, be below levels that
would be expected to cause adverse effects. Calculations of the intake of these elements by the
top predator observed at the site, the red-tailed hawk, also gave results for which adverse effects
would not be expected. The radiation dose calculated for the mouse was well below established
criteria for radiation exposure effects to terrestrial populations. No adverse effects to the plant
and animal populations at the SS are expected due to copper, lead, or radiation sources.

5.1.3 Laboratory Studies

5.1.3.1 Aquatic Toxicity Tests

Toxicity tests were used to assess the potential for gross effects from contaminated media on
selected test species. The toxicity tests integrate the acute effects of all constituents with the
bioavailability of those constituents in the contaminated media.

Surface water samples used in toxicity testing were collected on April 25, 1993, from the fifteen
stations indicated in Table 3-6 and 3-7. All samples were collected as composited, mid-depth
samples from random points at each station. Samples were immediately packed on ice and
shipped for testing as outlined in the EEW Standard Operating Procedures. Ceriodaphnid and
fathead minnow tests screened surface waters for acute toxicity. The assessment of toxicity is
made by comparing the response, either survival or germination, in the on-site media to the
response in the reference area media.

The results of toxicity tests are presented in Tables A-4.10 and A-4.11 in Appendix A of this
report. Survival of fathead minnows in surface waters of the SS was at least 95 percent in all site
samples, references, and controls. Survival of ceriodaphnids in test waters was lower. The
lowest survival was seen in the ponds and Hickory Hollow Creek. Survival in on-site ponds
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ranged from 60 to 72 percent, but was only 80 percent in the reference pond. On-site Hickory
Hollow Creek survival was 64 percent; upstream survival was only 60 percent. Grantham Creek
survival ranged from 80 percent on site to 88 percent upstream. Half Moon Creek survival
ranged from 88 to 100 percent on site as compared to 88 percent upstream. No significant
differences were found between any on-site location and the applicable reference with respect to

acute toxicity.

5.1.3.2 Terrestrial Toxicity Tests

Soil samples used in toxicity tests were collected as aliquots of samples collected for chemical and
radionuclide analyses. These samples were collected from April 26 to 30, 1993. Samples were
immediately packed on ice in a cooler and shipped for testing as outlined previously. Samples
were not composited, but tested as individual replicates for each station. The lettuce seed
germination test was used to screen surficial soils for acute toxicity. The assessment of toxicity is
made by comparing the response, either survival or germination, in the on-site media to the
response in the reference area media. Testing was conducted from May 4 to 9, 1993, in the IT-
Edison Bioassay Laboratory. Average seed germination per site soil sampie ranged from 64
percent to 72 percent. Reference area germination was 66 percent and laboratory control was 64
percent.

5.1.4 Field Investigations

5.1.4.1 Benthic Ecology investigations (Rapid Bioassessment Protocol I}
During the period July 13 to 19, 1992, each of the nine creek stations underwent benthic
macroinvertebrate analysis using RBP I (EPA, 1989¢c). The six pond stations were surveyed to
support general macrobenthos quality comparisons.

Benthic macroinvertebrate samples were collected using a kick-net technique at all lotic system
(running water) stations and with an Ekman grab sampler at all lentic-system stations. Data
collected from the samples were relative abundance of macroinvertebrate families or orders,

as well as quality measurements (e.g., dissolved oxygen and pH) and habitat characteristics
(e.g., substrate, flow, and cover) for general habitat assessment.

The benthic-community habitat-assessment data for the ponds and creeks of the SS are presented

in Appendix A. Table A-9.1 is the habitat assessment for RBP I and Table A-9.2 is the RBP [
level macrobenthos data.
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The RBP I habitat assessment found all creek habitats to be comparable to the reference station or
of a higher quality, except for station HHC-2. This station was evaluated as capable of
supporting a habitat similar to its reference station (station HHC-1).

The macrobenthos qualitative field data from the RBP I investigation are summarized in Appendix
Table A-9.2. Ten taxa were observed at the various creek stations. Taxa identification and
confirmation was performed using Peckarsky et al., 1990. A description of the ecological
requirements and importance of the taxa found at the 5SS was presented in the Results of a
Preliminary Survey for Threatened and Endangered Species and Floodplains and Wetlands at
the TDTS (IT, 1992a). The most prevalent taxa found throughout the site were Plecoptera,
Coleoptera, Anisoptera, Decapoda, and Tabanidae. Station HHC-2 was the lowest in taxa
richness and was abundant in Chironomidae, which are generally a stress-tolerant species. This
was probably more attributable to the station's creek topography than external sources of stress,
due to the abundance of pollution intolerant Anisoptera that were also found at that station.
Station HMC-3 had a large submerged root mass present that was found to support a diverse
macroinvertebrate population. Grass shrimp and Gastropods were unique to that station, which is
located closest in proximity to SGZ.

The SS aquatic ecosystem was evaluated using the Habitat Assessment/Impairment technique
associated with the RBP (EPA, 1989¢). The data for the RBP I are presented in Appendix
Table A-9.1. The RBP Habitat Assessment compares the ratio of the score for the station of
interest to the score of the appropriate reference station. The result of this comparison indicates
whether the habitat across the site is capable of supporting an adequate aquatic community.

The results for the RBP I habitat assessment found that HHC-2 had the lowest percent
comparability to its reference station, yet it is still classified as supporting adequate biota.

This may be attributed to the fact that Hickory Hollow Creek is an intermittent stream that was
reduced to standing pools in the area of HHC-2 during the study period. However, the sitewide
RBP I results, as presented in Appendix Table A-9.1, reflect habitat conditions and parameters
that are predominantly in the good to excellent category for supporting a biological community.

The RBP I qualitative evaluation showed that stations HMC-2, HMC-5, and GrC-2 shared a
common overail abundance and taxa richness, with three different taxa present. Station HHC-2,
had two taxa that were abundant (>10 individuals) and three taxa that were rare (<3 individuals).
Stations HHC-2, GRC-1, HMC-1, HCM-3, and HMC-4 shared a commnon overall abundance and
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taxa richness, with four to seven different taxa occurring at those stations. Crayfish, lampreys,
salamanders, tadpoles, Anisoptera, Coleoptera, and Plecoptera were found commonly throughout
the creek areas. The presence of these taxa is normally indicative of an uncontaminated habitat.

5.1.4.2 Benthic Ecology Investigations (Rapid Bioassessment Protocol i)

The RBP III was used for 2 more quantitative benthic ecology survey and was conducted during
the second phase of the investigation between February 22 and 28, 1993. The 15 stations
sampled previously using RBP I were resampled using RBP ITI. A kick net was again employed
for collecting both riffle/run and pool samples. In addition, a Coarse Particulate Organic Matter
(CPOM) sample was collected from each station for functional feeding group analysis. Appendix
Table A-9.3 is the habitat assessment for RBP III, Appendix Table A-9.4 is the RBP I level
macrobenthos data, and Appendix Table A-9.5 is the CPOM data..

The RBP IH habitat assessment found Half Moon Creek stations to be comparable to the
reference station or of a higher quality. Both Grantham Creek and Hickory Hollow Creek were
found to be capable of supporting a habitat similar to their respective reference stations (station
HHC-1 and GrC-1).

The macrobenthos field results for the RBP HI investigation are summarized in Appendix
Table A-9.4. Sixty-seven taxa were collected in the riffle/run samples. The only taxa that were
identified in the RBP III investigation that were not found in the RBP I investigation were
Hirudinea (leeches), Turbeliaria (flatworms), and Megaloptera (alderflies). All taxa were
identified at the IT Aquatic Sciences Laboratory in Edison, New Jersey, to the lowest practical
taxa. The most prevalent taxa found throughout the site were Plecoptera, Tricoptera,
Ephemeroptera, and Diptera. The biological integrity of each creek station was evaluated by
performing the analysis for the eight metrics that are associated with the RBP III.

The SS aquatic ecosystem was evaluvated using the Habitat Assessment/Impairment technique
associated with the RBP (EPA, 1989c). The data for the RBP III are presented in Appendix
Table A-9.3. The RBP Habitat Assessment compares the ratio of the score for the station of
interest to the score of the appropriate reference station. The result of this comparison indicates
whether the habitat across the site is capable of supporting an adequate aquatié community.

The results for the RBP Il habitat assessment found that both HHC-2 and GrC-2 were capable of
supporting a similar biological community as compared to their respective reference stations and
that all HMC stations were comparable or of a higher guality than the reference station.

The conditions at HHC-2 may be attributed to the intermittent nature of that creek, as discussed
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previously. The conditions at GrC-2 are capable of supporting a biological community that is
similar to the reference station as demonstrated by the results of the benthic macroinvertebrate
investigation (as presented in Appendix Table A-9.5). The data demonstrate that GrC-2 had

20 organisms present, representing 11 different species, as compared to 4 organisms present that
represented 4 different species at station GrC-1. The overall RBP III Habitat Assessment results,
as presented in Appendix Table A-9.3, reflect habitat conditions and parameters that are
predominantly in the good to excellent category for supporting a biological community.

The RBP Il is a more rigorous bioassessment technique than the RBP 1, involving systematic
field collection and subsequent lab analysis in order to detect more subtle degrees of impairment.
The RBP Il macrobenthos data are summarized in Table A-9.4. The final analysis of the RBP III
is a summation of biological scores from eight different metrics that evaluate the biological
integrity at each creek station as compared to its respective reference station. Using the raw
benthic data (see Appendix Table A-9.4), 2 numeric value is calculated for each metric.
Calculated values are then compared to values derived from either an unimpaired reference site
within the same region or a suitable control station on the same stream. The scores for the eight
metrics are then totaled and compared to the total metric score for the reference station. The first
seven metrics evaluate the riffle/run macrobenthos and metric #8 evaluates the functional feeding
groups present in the CPOM sample. The percent comparison between the total scores provides
a final evaluation of relative biological condition.

The results of the RBP III analysis are presented in Table 5-8. The range of biological scores for
the reference stations ranged from 48 at HMC-1 to 42 at GrC-1. The lowest biological score of
14 of all the test stations occurred at station HMC-5 and the highest biological score of 42
occurred at station HMC-4. The percent comparability to the reference station indicated that
HMC-2 and HMC-3 as being slightly impaired due to the community structure being less than
expected.

Station HMC-5 was found to be moderately impaired as compared to the reference, due to a
reduction in the Ephermeroptera, Plecoptera, Trichoptera index and the presence of tolerant types
of species. The habitat assessment for the Half Moon Creek system was found to be comparable
to the reference area, and good finfish diversity was found throughout the entire creek system.
The grain-size distribution across the site and within the Half Moon Creek System was found to
be uniform and to be approximately 90-percent sand. The grain-size data were further discussed
in Section 3.2.1.2.
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Table 5-8

Benthic Ecology RBP Iil Metric Results,

Salmon Site
== AR S SRS e
Biologlcal Score
Station Metric # Total
Location ot
1 2 3 4 5 6 l 7 8
— — - ——
GrC-12 6 6 6 6 b 6 6 6 42
Grc-2 6 6 . - 0 6 6 6 30
HHC-1? 6 6 6 & 4 6 6 6 46
HHC-2 6 6 . 2 6 6 6 6 3
HMC-1? 6 8 6 6 6 6 6 6 a8
HMC-2 6 6 . 2 6 6 4 6 36
HMC-3 6 6 & 2 4 2 4 2 32
HMC-4 6 6 6 4 6 6 | s 2 42
—L#% - 2 -=0==I-=0==-=2= 2 1;’
— .. m'
% Comparabllity
Biological
Statlon Metric # % Comparability Condition
Location to Reference
Category
1 =2J 3 |lals]e]| 7] s
= L — ==%
GIrC-1 100 500 | 100 [ - - 100 - | 100 100 Nonimpaired
Gre-2 155 | 90 | o - o 33| - |71 82 Nonimpaired
HHC-12 100 | w00 | 100]100| 4 |100] - | 100 104 Nonimpaired ||
HHC-2 151 1150200 ]| 40 [ 6 [200] - | s5 133 Nonimpaired ||
HMC-12 100 [ 100 {100 [ 100]| 6 |100] - | 100 106 Nonimpaired
HMC-2 1Bof[os | o | 25| & |100| - | 80 78 Slightly
HMC-3 93 | 82 |1w00] 25| 4 {75 ] - | s 72 Slightly
HMC-4 126 /114|200 70 [ 6 |150| - | 20 120 Nonimpaired |
Hmc-s {43 |101] o [25] o [2s] - |2 36 Moderately _j
2Referance station

Indicates that the matric value could not to be calculated
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5.1.4.3 Aquatic Field Observations _

The RBP habitat assessment technique is appropriate for streams and rivers only; therefore the
ponds on site were not evaluated using this technique. The pond habitats had a predominantly
muck-mud or organic-detritus substrate, including coarse and fine particulate organic matter.
The inorganic substrate consisted predominantly of sand mixed with silt or clay. The canopy is
open at the Beaver Pond and the Reference Pond (ReP-1), and a partly shaded canopy exists for
the Gator Pond (GaP-1) and Half Moon Creck Overflow Pond (HOP-1). All ponds except for
HOP-1 and ReP-1 had water lilies present on approximately 75 to 80 percent of their surface
area. The pond habitats that were observed are typical for the site topography and drainage
basin area.

In support of the aquatic field observations, a finfish survey was conducted during the threatened
and endangered species survey (IT, 1992a). The finfish biosurvey results indicated a diverse and
abundant population present for both the creek and pond stations at the SS. Sufficient food
sources and suitable habitat exist for the species found across the site, which appears to further
indicate a healthy aquatic ecosystem.

The SS pond stations were not evaluated using the RBP because this method is not applicable to
nonlotic systems. The pond stations had similar numbers of taxa except for the Beaver Pond
where a great number of diptera species were found. At station BeP-1, 291 of the 298 organisms
that were found were diptera species. At station BeP-1a and BeP-2 approximately 50 percent of
the organisms found were diptera species. The diptera or chironomidae species tend to be
present in greater numbers in stressed aquatic systems, due to the chironomidae being generally
a pollutant-tolerant species. Therefore, some biological alteration was found at the Beaver Pond
as compared to the reference pond site.

5.1.4.4 Terrestrial Field Observations

Field observations of the SS terrestrial ecosystem occurred during July 13 to 19, 1992. The
results of the vegetation, wetland/floodplain, avian, herpetological, and mammalian surveys
conducted were presented in detail in the Results of a Preliminary Survey for Threatened and
Endangered Species and Floodplains/Wetlands at the SS (IT, 1992a). The Phase IT
investigation, which occurred in February and April 1993, involved additional field observations
made during the collection of soil, vegetation, and large and small mammal samples. The
terrestrial ecosystem of the SS was found to have good diversity, as well as no observed
abnormalities associated with the vegetation, soil, or biota.
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6.0 Risk Characterization

6.1 Risk Estimation
For the assessment at the SS, the following assumptions were made:

* COC and their respective concentrations in on-site media were appropriate indicators of
overall contamination.

* Bioassay tests performed with media collected from the site were appropriate indicators of
gross biological effect.

* Field observations made on a qualitative basis were indicative of overall community and
individual stress.

* The reference sites selected were similar to the study areas with regard to environmental
characteristics, but were relatively unaffected by site-related activities and contamination.

*  Only those constituents with site concentrations greater than reference area concentrations
(for organics and inorganics) were considered further as possible COC.

Risks posed by COC concentrations within the surface water, sediment, soil, and biological
tissues were assessed through comparisons with benchmarks. These benchmarks were criteria or
standards gathered through review of the scientific literature. Contaminant concentrations
exceeding benchmarks are indicative of potentially stressful conditions.

Toxicity test response data from the on-site samples and reference sample were compared and
any on-site sample showing statistically significant adverse responses relative to the reference
sample was considered to show measurable toxicity.

Comparisons between on-site community conditions and reference conditions or expected
conditions were made using biological data gathered from benthic macroinvertebrate analyses or
terrestrial site observations. In addition, chemical concentrations within biotic tissue could offer
evidence of exposure, which may be detrimental or lead to food chain transfers.

6.2 Risk Description

Section 3.3 of this report described the exposure pathways and the factors relating to them.

Five pathways were described that have the potential to expose biota to COCs: water, sediment,
soil, air, and biota via food chain transfers. The following sections describe the potential risk to
ecological receptors posed by each pathway, within the aquatic and terrestrial ecosystems.
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6.2.1 Aquatic Ecosystem

6.2.1.1 Water Pathway

Some impairment of benthic communities according to RBP III metrics was detected at stations
HMC-2, HMC-3, HMC-5, BeP-1, BeP-1a, and BeP-2. Impairment of benthic communities was
also detected at stations HMC-5, BeP-1, BeP-1a, and BeP-2, as well as stations HMC-4, HOP-1,
and GaP-1. This impairment could be due to elevated contaminant concentrations or to habitat
factors. Impairment based on acute toxicity testing was not observed at any stations.

There is strong evidence for absence of constituent-induced risk at both GrC-2 and HHC-2 since
impairment was not detected according to analytical data, bioassay tests, or field observations.
The slight impairment at HMC-2 and HMC-3 is probably not due to constituents because the
COC concentrations were not elevated with respect to the reference areas. The measured
constituents in the Half Moon Creek Overflow Pond, the Gator Pond, and HMC-4, though
elevated, may not be bioavailable to organisms because no impairment was found. HMC-5 had
a high concentration of aluminum (235 1g/t). This exceeds the chronic criteria of 87 ugltby a
factor of almost three. Although no acute toxicity was found in these surface waters, elevated
aluminum may be causing chronic risk to organisms and, thus, may be the cause of the slight
impairment in benthic macroinvertebrate communities there, according to RBP Il metric
interpretation. Risk to the fish population due to aluminum or iron would appear to be
negligible because the site tissue samples had lower concentrations than the reference sample.

Tritium contributed the entire internal dose to fish, but the total dose, including that received
from sediments, was still well below the protective criterion for aguatic populations. The dose
to the great blue heron was also extremely low and within protective dose rates. Radiation thus
poses no risk to aquatic biota through the water pathway.

6.2.1.2 Sediment Pathway

The Beaver Pond had high levels of many constituents. Although surface waters were not found
to be acutely toxic, the benthic macroinvertebrate community appeared stressed relative to the
reference area. The elevated levels of COC in the sediments may be causing chronic effects on
aquatic biota in the Beaver Pond.

On an over-all basis, the only apparent potential for risk would be related to the presence of

elevated levels of barium and manganese. However, although site fish tissues had elevated
concentrations of these elements compared to the reference sample, adverse effects would not be
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expected in the aquatic life on the site because neither barium nor manganese exists in high
soluble (bioavailable)} concentrations in fresh water. Neither chemical was considered a COPC
in surface water. Because these two metals are widely found in nature and manganese is a
micronutrient, it is likely that the concentrations in the fish are within normal ranges and do not
represent a sitewide risk. The lack of effects data for manganese and barium in fish tissue,
however, could be considered a data gap.

Radiation, as discussed above, was calculated as a total dose to fish and herons from water and
sediment sources and poses no risk to aquatic biota.

6.2.2 Terrestrial Ecosystems

6.2.2.1 Soil Pathway

Comparison of SS tissue results for lead and copper to literature reference values and
calculations of dose to a top predator led to the conclusion that no adverse effects would be
expected for terrestrial receptors on a sitewide basis. The same is true for radiation sources, for
which calculated dose to the mouse was well below the protective criterion for terrestrial
Populations. It is reasonable to extrapolate these results to the Bachman's sparrow, game birds,
and gopher tortoise because of the similarity in their diets. The birds would have less contact
with soils than the mouse, and although the gopher tortoise may have more soil contact, its shell
is an effective shield against radiation (Cosgrove, 1971).

There were no observed signs of stress at any of the sites except for the physical alterations due
to DOE-related activities. Also, based on laboratory toxicity tests, there was no evidence of
acute toxicity to flora in the surficial soils. However, COC were present at a few sites. The
Clean Burn Pit in SA-2 and the HT-2 Well Area in SA-5 had high levels of both alpha and beta
activity and some radionuclides. The West Substation in SA-4 also had high measurements of
gross alpha and beta activity and radionuclides and also had high levels of copper. Although the
potential for risk to terrestrial receptor populations site-wide is negligible, there may be risk of
chronic effects to individuals in these localized areas.

6.2.2.2 Air Pathway

There is no ecological risk expected related to the air pathway. The only release mechanism to
air for lead and copper would be through adsorption to soil-particles and mobilization to air as
fugitive dust. A similar mechanism is also possible for radionuclides, and minor levels of noble
gases, such as krypton and argon, may have been emitted during reentry drilling operations.
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However, as discussed in Section 3.3.1, intake via this mechanism is probably minimal relative
to other pathways. Also, COC absorbed by this pathway would have been accounted for in the
tissue analyses from which it was concluded that risk is negligible.

6.3 Uncertainty Analysis

The assumption used for this assessment was that all site receptors were exposed to all site
contarninants within an ecosystem, i.e., habitat was not delineated by source area. The following
are uncertainties that may affect the outcome of risk characterization:

* Impacts to individual organisms on a site-wide basis are considered in this assessment as a
predictor of impacts to populations. Generally, except for threatened and endangered
species, assessments need only evaluate population effects. Evaluating risks to individual
organisms tends to overestimate risks to populations.

* In estimating effects to red-tailed hawks from lead and copper, a conservative calculation
was used, and no depuration losses were assumed.

* Applicability of literature-derived data depends on types of results presented and methods
used to arrive at these results. Test endpoints produced by laboratory and field tests may be
reported as formally defined toxicological endpoints or as less stringently defined measures
of mortality or sublethal effect; variations in format introduce a source of error when
subsumed into a single acceptable level value. Thus, seemingly equivalent values may in
fact be significantly different due to differences in test protocols, test conditions, or
responses of individual organisms.

* Regulatory standards, criteria, and/or toxicological data were not available for every COC
(i.e., barium and manganese), and thus they could not be evaluated for potential impacts,
These data gaps may cause an underestimate of risk because unevaluated COC could be
unrecognized sources of risk.

* Tissue concentrations may only represent one animal or two or more animals of different
species and may lead to either over- or underestimations of exposure to a population. No
samples representative of avian tissue COC concentrations were sampled, and extrapolation
from mammalian values were used. Also, no reference sources were sampled, and
comparisons had to be made to literature-derived values.

* Synergistic, additive, and antagonistic interactions between chemicals were not explored.

6.4 Conclusions and Recommendations

The overall objective of this investigation was to conduct a BERA in accordance with federal
and state guidance, which, when implemented, would allow for the selection of a cost-effective
plan of action that ensured the protection of the public health and the environment. This



assessment determined the COC to ecological receptors and gave estimates as to the relative
toxicity of the COC to both aquatic and terrestrial ecosystems present at the SS. This assessment

sought to

* Describe the observed or potential magnitude of adverse ecological effect(s) at the SS and
the primary cause(s) of the effect(s)

» Characterize the ecological consequences of the "no further action” remedial alternative.

The intrusive field activities conducted ensured that data gaps were identified and the necessary
information collected to support these goals.

This BERA found localized areas with potentially elevated risks. These areas include the
following:

* Station HMC-5 on Half Moon Creek may have a slightly impaired benthic community.
This may be attributable to the chronic effects of aluminum in surface water and sediment
COC or to natural conditions.

* The Beaver Pond, Half Moon Creek Overflow Pond, SA-2 (Clean Burn Area), SA-5
(HT-2 Well Area), and SA-6 (West Substation) had locally elevated concentrations of COC.

The assessment endpoints are meant to be protective of communities or populations. Therefore,
the risk to individuals that spend all their time in the most highly contaminated areas is not
considered in meeting the assessment endpoints. According to the toxicity test results,
benchmarks, criteria, and calculations presented in this BERA, risks to the aquatic and terrestrial
populations at the SS are negligible, and, therefore, the assessment endpoints and goals have
been met. No action would be an acceptable alternative unless the desire is to be protective of
individual organisms. It that case, removal of isolated areas of high contamination should be
considered.
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Salmon Site Surface Water Quality February 1993 478/94

Table A-1 Insitu Water Quality Parameters

i lgl&|alele|d|g]e]s
Parameter s} @& & ) U] ® I T 2 E _;-El:
pH 59 5031 450 6856 390 512 470, 55 515/ 554 430
Dissolved Oxygen (mgj/L) 5300 3.78] 274] 625 870 7.80] 501 8.40] 7.78] 776 8.02
Oxidation Reduction Potential (mV) 109 106 131 135 107 125]  -232 0] 175 156 148
Conductivity (mS/cm) 0057 0.046] 0043] 0.142] 0015] 0015} 0.033] 0015 0020 0027] 0.02
Temperature ( °C) 17.5]  19.6] 126 14.9 14.2 120 106 122  116] 120 11.0]
Turbidity (ntu) 5 16 100 070 -10} 2 1 10 -10 -10 1
Depth (M) 050F 050 025 010 075 076 0076] 01y 038 091 0.53
Width (m) — 1] -] — NR* 4.6 61 091 1. 1.4 5.5 5.5
Velocity (m/s) 0} 0 0| 0] 0372] 0.242 0.15) 055 0.2 0.18] 0.373
[Date 2/22/93] 272293} 2/23/93] 2/25/93| 2123793} 2/24/93| 2/27/93] 2/24/93] 2/25/93| 2/25/93| 2/24/93

NR" = Not Recorded.

1 Pond dimensions are estimated at 260 m x 240 m.
2 Atadepthof Q.76 m,

3 At adepthof 0.53 m.

Page 1 {(SWATER XLW)Table A-1 Water Quadlity



Salmon Site

Surface Water Quality February 1993

Table A-1 Insitu Waler Quality Parameters |

S| & | &

$ ; -
Parameier % % é é
pH 3.94 5.45 453 6.32
Dissolved Oxygen (mg/L) 7.70 7.30] 0.45 8.83
Oxidation Reduction Potential (mV) 112 -218 136 145
Conductivity (mS/cm}) 0.017{ 0.027] 0.505] 0.025
Temperature ( °C) 12.2 10.6 1.3 14.0
Turbidity (nfu) -10 1 -10 -10
Depth (m) 0.74 0.91 2.0 NR*
Wigth (m) 55 6.7 NR* NR*
Velocity (m/s) 0.67 4 0.37 0 0
Date 2/23/93] 2/27/93] 2/23/93} 2/25/93
NR" = Not Recorded.
4 At adepthof0.74 m.

Page 2
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Salmon Site Fish Biota Sampling February 1993
Table A-2.1 Metals

o g O

M 3 £ -

° $ Q H a :
Compound (mg/Kg) H O3 2 83 % 53
Aluminum 23] ol | 53] 8 J 134 |-
Antimony 2.6] u}- 26| v 2.6 v]-—-
Arsenic 049 v 0.45] u| — 0.44] vw| w
Barium 61 8] J 66.2 22| 9] J
Berylium 004] u 0.05 o o004 o
Cadmium 03] vl 033 u-| 013
Calcium 8020} - | 346001 - 3690] —
Chromium 025] o J 038 s J 035 g .
Cobatt 028] ul—| o028 ul--| o028 uf-
Copper .6 - 1.4 — 1.1 8 v
Iron 24.3 — 13.0 — 41,6
Lead 0.05] v 0.12} o] J 0.08] swj J
Magnesium 351.0 -}  681.0] - | 291.0]
Manganese 28.2 - 29.1 — 13.4 -
Mercury 0.15 U 0.43 - 0.04] u|--
Nickel 095 - 0.93] u]-- 0.95 -
Potassium 3130 — 2790 - 2910 -
Selenium 0.25] uw] w| 0.34] s — 0.22] uw| w
Siver 0171 u| -~ 0.16] v|— 0171 vy| -
Sodium 942.0} —| 1250.0} —| 7600 —
Thallium 0.05} sw| 4 0.05] uw] w 0.04] uwj w
vanadium 0.17] u|-- 017 vl — 0.17] u|-—
Zn¢ 15.1 — 19.6 — 17.6 —

* Datg Qualifier. ** Data Validation,

4/8/94
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Salmon Site

Fish Biota Sampling February 1993

Table A-2.2 Pesficides/PCB's
Q -

a : 9 H d :
Compound (ug/Kg) # 03d Z 03 B oa
Alpha-BHC 461 | — 48] u] - 48] u] -
Beta-BHC 48] v} -- 48] uj - 48{ u
Delta-BHC 46] Y| - 48{ u| - 48| u
Gamma-BHC 46] Y| - 48] u 48] v -
Heptachlor 46F | — 48] v| - 48] U] -
Aldrin 46 U] - 48 u] ~ 48] u} -
Heptachlor epoxide 461 | — 48] Ul - 481 uf -
Endosuifan | 46| U]~ 48{ |- 48] uj -
Dieldrin 92| u]-- 96| - 95| uf--
4.4-DDE 92| v~ 96| v - 95| uf-
Endrin 92| u]— 96 u| — 95 u|
Endosulfan i 92| vl - 96 u| 95 UI -
4.4-DDD 92| u|-- 96| u|— 950 u] -
Endosulfan sulfate 92| u]- 96| u] — 95{ u]--
4,4-DDT 92| uj-- 96| o] - 95| ul-
Methoxychlor 460] uf ~ 480] uf - 480] uf -
Endrin ketone 92| - 96 uf - 95] o -
Alpha-chiordane 460] v -- 480] v| - 480 uf -
Gamma-chlordane 460| uf - 480| uf - 480] ] --
Toxaphene 920] uf-] 960 ul--| 950 o]
Aroclor-1016 a60] uf - 480] ol - 480 ] --
Aroclor-1221 460l o] aso] of-| 480] |-
Arocior-1232 a0l o[- 480 o] 480 of-
Aroclor-1242 460 u] — 480f v - 480 | -

* Data Qualifier. ** Data Validation. Page 4
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Salmon Site Fish Biota Sampling February 1993 4/8/94

Table A-2.2 Pesticides/PCB's

0 M S

W i Y

d .y 9.% 4.3
Compound (ug/Kg) B _F 0o I @0 g Qo
Aroclor-1248 460} ul--] asof o[-| 480] u]--
Aroclor- 1254 920] U 960| Ul - 950| u| —
Aroclor-1260 920} | - 960| uf - 950 o] -

* Data Quatfier. ** Data Validation. Page & fFISH.XLW)Table A-2.2 Pesticides



Fish Biota Sampling February 1993

Salmon Site
Table A-2.3 Gross Alpha/Beta

- Q Py

HEE

T ] L | 4
Parameter (pCi/Q) 4 3 = al & 3
Alpha 005]--] 020]-[ ND|-—
Sigma Error +/- 0.07] - 0.14] --- -|---
MDA* 012| U 0211 U 06| U
Beta 0.57]--- 0.94] --- 1.29]---
Sigma Error +/- 0.08|--- 011]--- 0.13}--
MDA 0.09} --- 0.12]--- 0.12}---

* Minimum Detectable Activity. ** Data Validation.

Page 6
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Salmon Site

Fish Biota Sampling February 1993

Table A-2.4 Gamma Spectroscopy

O Z o Ve 2 %

¢ < Y -~ 3 u

a | 2 £] & £l 9 1] @ | §
Nuclide (Ci/g) d Al & Al @ 3| & & F 3l &8 3
Cesium 137 ND| --- NDJ --- NDJ --- NDJ --- ND} --- ND|{ ---
Sigma Error +/- o b o -|— -1— o e R
MDA 0.20| U 0.30] U 0.10] U 0.20| U 0.10]V 0.10| v
Potassium 40 7.20] --- ND| - ND| - ND{ --- ND} --- 2.80] -
Sigma Emor +/- 0.80]--- -| - -] - - 0.40{ -~
MDA* 7.20|--- 5.50| U 490| U 3.50| U 3.100 U 0.24{ ---
Lead 212 ND| - NDJ| -~ ND| --- ND| --- ND| --- ND| ---
Sigrma Emor +/- -] -] --- -] -~ - - -|--- -|---
MDA*® 0.30] U 0.40| U 0.20] U 0.30|V c.20| U 0.20{ U
* Minimum Detectable Activity. ** Data Validation. Page 7

4/8/94
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Saimon Site

Fish Biota Sampling February 1993

Table A-2.5 Tritium

5 2 |1¢ 1¢ |¢ |9

o < L ~ < o

i il & i & i 8 § ¢ i § &
Nuclide (pCi/g) s bl B Al B _bdl © B} ¥ Bl & B
Tritium ND|-—-|  049]--] 0.12]-- o055{--] 0.24{-- ND|---
Slgma Eror +/- o 0.10] - 0.07]-— 0.10] — 0.07] - —
MDA" 0.08jU] 0161 0.4 ul 07 o0.04]-] onlu

* Mintmurm Detectable Activity. ** Data Validation.

Page 8
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Salmon Site

Sediment Sampling February 1993

4/8/94

Table A-3.1 Grain Size Analysis

Sample Number % Moisture| % Sand | % Silt % Clay
(>0.0625 mm} | (0.04625 mm to| {<0.0039 mm)
0.0039 mm}
BEP-1-GS-G-| 66.5 11.1 65.7 23.2
BEP-1A-GS-G-t 25.0 40.8 34.5 24.7
BEP-2-GS5-G-| 27.0 86.5 7.6 5.9
GAP-1-GS-G-) 79.1 42.6 33.9 23.5
GRC-1-GS-G-| 20.6 100.0 0.0 0.0
GRC-2-GS5-G-I 23.4 100.0 0.0 0.0
HHC-1-GS5-G-| 30.6 100.0 0.0 0.0
HHC-2-GS-G-| 18.7 96.3 1.8 1.9
HMC-1-GS-G-| 21.7 5.2 2.0 2.8
HMC-2-G5-G-| 29.3 93.2 3.8 3.0
HMC-3-GS-G-| 24.3 98.2 0.7 1.1
HMC-4-GS-G-| 21.6 100.0 0.0 0.0
HMC-4-GS-G-I-D 22.7 100.0 0.0] 0.0
HMC-5-GS-G-t 33.6 96.3 1.8 1.9
HOP-1-G8-G-I 26.2 1.6 4.9 3.6
REP-1-G5-G-| 28.2 70.9 7.0 22.2
Page 9

(SEC: XLW)Table A-3.1 Grain Size Analysis



Saimon Site Sediment Sampling February 1993 4/8/94
Table A-3.2 Metals
- o
3 Q & ¢ Q Q ¢
fa) o} fa) % (7] 9) uDa

Compound (mg/Kg) % 3 % 3 5 53 3 53 ® o3 o oA 6 o3
Aluminum 130000 {--| 40900 76500F |[--| sa900] || 2140 188.6] |we| 844 |-
Antimony 132.0 36.1 29.3] u]-- 722 v 15.0| u] - 15.0] ufNP 14.5{ u] -~
Arsenic 7.7 J 3.0 J 36| of f i8] 8] J 03] ul-| oooia] ulne]l 03] -
Barium 181.0| J 273 210 B J| 2s0] o o 59l el J 41l elne] 47| 8| 4
Beryllium 2.10| 0.58 047] o[-} 120 u[-| 033] s ufne] 0,23 o] -
Cadmium 9.00} J 180 J vaof of-] 380 u 0.73] v ulwe|  070] o]
Calcium 5630| el J 1000 J  885| eef o] 3620] el J| 195 elne]  202] el 4
Chromium 13.2 ’ 55 Jg  8el |- 7.8 el 4 1.0l v B|np 09] ul-
Cobalt 14.3 3.9 32| u— 13.2]. 8| v 1.6] v Ul NP 1.6} u]--
Copper 12.1 2.5 50} 8l v 51| 8l v 1.0] B 8| NP 10] 8 v
Iron 13000 4700] 6680F el Jf 12300] €} J 303} E NP 186] €| 4
Lead 20.20 7.00] 390 |-l 1700 [-] 061 3 gjne] 062 o 4
Magnesum 1380.0 2790 8| J 3630] el J 5180] e Jf ses8l o p{ne|  44.3] 8|
Manganese 583.0 2140 | 4] 282 IEEY I E A nef 143 J
Mercury 0.60 0.16] uf - 0.13] uf-- 032 u 007{ v]- vl NP 007] vy|-~
Nickel 47.6 130] u[-] 06| ul--] 260{ ol 54 ul - u| e 52| u
Potassium 6400| 1750] | - 1420 o] | ade0] o] 727 o] 7N W] -
Selentum 2.40 0.65] |- 0.53] uwjus 1,30 v 027] v U| NP 0.26] u] -
Siver 8.30| 2.30] v 180] || aso| uof--] 095 v ulne] 093] o] -
Sodium 1230.0| 2320 B 1440{ o] s| 6000] o | 776] 8 pive]  66.a] 8] U
Thalliurm 2.40| 0.65] u|- 053 ul-{ 130] o] o027 ul- uine]  0.26] ] -
vanadium 27.70| 8.90| ¢ 1470] 8| J 850] 8 4 097 u ulnel  094] o] -
Zinc 1M1.0| 29.7 188l |-] 234 ol o] 22| @ lvel 23] 8] U

* Datg Qualifier. ** Data Validation,

Poge 10

(SED XIW)Table A-3.2 Metals



Satmon Site Sediment Sampling February 1993 4/8/94

Table A-3.2 Metals

Q — - - -

%) g o ¢ ¢ ¢ ¢

2 2 3 2 2 2 2

N ~ e\ -~ o D <

g .4 ¢ .y @.i g.& §.i £.i 2.4
Compound {(mg/Kg) O g o T Qo T do T T 0o I 30O I Qo I Q0o
Alurninum 93.7] |wel s600] |- 21800f {-] 950 || ea90] |-{ 2nol |-| 15500
Antimony 145] ofwel  198] uf—| 210f of-] 48] of-| 77| u 15.4] u 26.7] v
Arsenic G.3] ulnp 0.4} vwju) 0.4] uw{ w 0.3} uw| w 03] u|- 03fF ul-- 0.7] s J
Barium 2.4] B|NP 160} 8] 4 34.3| o 4 2.8 v 12.7] 8| . 73] 8] 51.7] Bf 4
Beryllium 0.23] ulwe] 032 ul-l 034 ul-.| o024 uf--| o2 ul-| o025 ul--| o043 -
Cadmium 0.70] u|np 0.95f u|-- 1.00] u| - 0721 u] - 1.70 075 u|-- 1.30] uf -
Cailcium 179] B|ne 451} ee] J] 713] egf 190] BE{ J 389| og| J 183] BE} 4 579| o] o
Chromium 0.09] ulne 22] 8l 24] s J 09] v 1.5 8| J X I 26| 8f J
Cobalt 1.6 ulne 2.1 u|- 23] v 1.6] i 1.9 u]-- 1.7] uf-- 29| vl-
Copper 1.0] uINP 1.4 gl v 1.4 ul— 1.0] u|—- 1.2 u| -~ 1.1] 8l v 25 8|l u
Iron 125  {we|  7a3] €| o 1930] ¢ o 102] ¢ Jf 319 €] 4 269 € 1040 €|
Lead 107] |nwe| o090 ef o 240 [-] 10l {-} 200 [~ 220 [-] 500 |-
Magnesium 39.81 B|nNP 798| o of 740 sl 4  a72] 8 4 7791 8| J 46.6| 8] J| 166.0f 8| J
Manganese 6.3 NP 36.5 J 322 J 1.6] B{ U 47.1 J 484 J 84,5
Mercury 0.06] u|wp 0111 o 4 0.09] u|- 0071 |- 0.08] uf-- 007} v -- 0121 |-
Nickel 52] U|NP 70{ u]- 7.6f U] - 53 u- 64 u|-- 55] ul- 2.6] vy -
Potassium 701] U|NP 9421 v 1020F U -- 714] Ul - 857 u| - 743 |- 12901 ul -
Selenium 0.26] u|nNP 0.35] v|- 0.38] u|- 0271 u|-- 0.32] u]l- 0.28] vu|- .48 -
Silver 093 ulnef 1200 w 1.30 u] - 093] vl 1.90] u{--]1 097] u|- 1.70] |-
Sodium 59.8] B|NP 780 8 4 968 8| J 70.3] 8 4 7321 8] J 60.7) Bl uf 1280 8] J
Thalllum 0.26f v|NP 0.35] u| - .38 u| - 0.27] u}- 0.32] v|- 028 y|-- 0.48] uf--
Vanadium 0.94| u]np 1.30) u]-- 360 B 0.96] u|-- 1.0 ] - 099 u|- 1.80] e| 4
Zinc 1.6] p{np 33| sl u 70| 8| v as| e v 3s| sl v 22| 8l ol 100 u

* Data Quatkfier. ** Data Validation. Page 11 (SED.XLW)Table A-3 2 Metals



Salmon Site

Sediment Sampling February 1993

Table A-3.2 Metals

& - -

s | 8 | g

b ' P

QO s a : n :
Compound (mg/Kg) Z 33 € o3 g o3
Alurninum 836.0| 1780.0 64800 |-
Antimony 17.8] u] - 16.1] u| - 16.2] uf -~
Arsenic 0.3] sw{ J 09] s J 21 g 4
Barium 340] o J 11.0] 8| J 199 8 4
Beryllium 0291 u]- 029 Bl u 0.261 |-~
Cadmium 0.87{ uf - 0.78{ uf- 0.79] v} -
Calcium 454 ve| 417 et} J| 3469] ag] J
Chromium 1.2{ 8 J 14.8 - 2.3 -
Cobait 37| o u 1.7] v 29 8| u
Copper 12| o] 28] ol W] 4
ron 942 | 4 1280] € o 19300 ¢ .
Lead 340l [-| woo] |-] s00 |-
Magnesium 859] 8 4 1060] ol o 1520 8| 4
Manganese 90.8 J_ 175 Jj 458 J
Mercury 012 e J o007] o - 0.07] u|-—
Nickel 6.4] ul— 58] uj-- 58] u|--
Potassium 862 vl - 7771 vl - 784] y|--
Selenlurmn 0.32] |- 0.29] uw| W 0.29] uw] w
Silver 110 v} — 1.00] u|- 1.00] u] -
Sodium 83.6] o J 1120| 8| 4 808| g}
Thallium 0.32] u|- 029 vu|-- 0.291 u|--
Vanadium 1.40} 8 3200 s 4 4300 |-~
Zinc 61 8 | 55| 8 v 46| of u

* Data Qualifier. ** Data Validation,

Page 12
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Salmon Site Sediment Sampling February 1993 4/8/94

Table A-3.3 Peslicides/PCB's
-+ o
3 : 3 2 : : ;
(] w2 Q 753 (751 5] (75
? < & - ~ o oy
d , & g , @ a , & < . 2, g .1 Q , i
Compound (ug/Kg) $ o3 ¥ ud Hod o038 ©od © 03 © 83
Alpha-BHC 190f u[ne o] u a2} 100] U 20] v 20] u]-- 20| v
Beta-BHC 190 ufne 45| ] - 22| |- o] uf-- 20| uf - 20} v 20| u
Delta-BHC 190] ufne 490 v a2l uf- 100{ uf-- 20} ol 20| u 20| v
Gamma-BHC 190] u|ne 49| u|— 21 vl - 100] ul-— 20§ u]- 201 u]- 201 uj-
Heptachior 190  ufne 9] u]-- 42] u]- 100] |- 201 |- 20] u| - 20f vl -~
Aldrin 190 u|ne a9) v} - a2{ ul- 100] u]- 20[ uf- 20| vl - 20] uf -
Heptachlor epoxide 190} ufne 29| u- 42] u 100] ul- 200 ol - 20| of - 20{ ] -
Endosulfan | 190] u|ne 29| ul-- 42| u]- 100] uf-- 20| o - 20 ]~ 20 u] -
Dieldrin 380[ u|ne 97| ul- 83 uf- 200] uf - 39| u] - 39| o]~ 39F o -
4,4-DDE ago[ u|ne 97| vy~ 83[ uf- 200] uf-- 39| u I E 39| o] -
Endrin ago| u[np 971 | — 83| ul-| 200] u]- 39 |- 39l uf - 3ol uf -
Endosulfan Il 380] ulne 971 ] — 83] u|- 200 |- 39l ol - 39] u}- 39 uf--
4,4-DDD 380 ufne 97| ] - g3l u|- 200] ] - 39 u - 39 |- 39 uf--
Endosulfan sulfate 380] ufne 97| u| - 83] u|- 200 u- 39l ul- 39 uj-- 39 uf -
4,4-DDT 380] u|wp 97| u| - 83| |- 200 uf-- 39| o - 39 - 39] o] -
Methoxychlor 1900] u|we]  490] ul~] 420! u[-| w000] uf~] 200] ul-|] 200 uj-| 200 of--
Endrin ketone 380 ulne 971 u| - 83] v|-- 200| u| - 391 u]-- 391 |- 39 |-
Alpha-chlordane 1900] u|np 490] Ul — 420] Y| - 1000 u] - 200 uj- 200 - 200 u|--
Gamma-chlordane 1900] u|nP 4901  u| - 420] U] - 1000] ul- 2001 u]-- 200 u]- 200 ]
Toxaphene 3800] u|NP 970 v - 830| Y| — 2000| ul - 390 u{-- 390| |- 390| u-
Aroclor-1016 1900  ufne 490 u]-- 420] | - 1000f - 200] ] - 200} uf- 200 -
Aroclor-1221 1900] ulne]  a90] o] |  420] u|-| 1000 - 200] ] - 2000 uf-] 200] uf-
Aroclor-1232 1900{ ulne]  a90] o[-| 420] o[- | w00 o]} 200] - 200] o] -- 200] uf-
Aroclor-1242 1900] ulne 490f u] - 420 u|-| woo| ul- 200{ v - 200] u] - 200 |-
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Table A-3.3 Peslicides/PCB's
O

. 3 7 3 ¢ ¢ ¢

b : b

& 8 & & a 2 o

- < & - -~ o N

: : ( : ) b o . Q : Q : O :

a . a ., a g - * "
Compound (ug/Kg) Y 93 #93 Hud God & od ©od o @i
Aroclor-1248 1900] ulwe]  a%0] o] a20] o[- woof of-] 200f o[- 200] w 200] o[
Aroclor- 1254 3800] ulne|  970] uf—-| 830 uf-] 2000 o] 300 ul-] 390 ul-| 390] ul—
Aroclor- 1260 3800] ulnel 970l of-] 830] of--] 2000] ol-] 390] w 300] ] - 390|

* Data Qualifier. ** Data Validation.
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Table A-3.3 Pesticides/PCB's

& @ v ¢ . @ ¢

2 Q e o 2 3 2

-~ & - o 2 3 ©

O : O H Q : Q H Q : Q : Q :
Compound (ug/Kg) _ T o8 T od 203 203 zoad 203 283
Alpha-BHC 22l v 271 u}-- 20| u 25] ul - 21| o~ 8] v 250 u
Beta-8HC 22l v 271 ol - 20 o]~ 251 v 21l v 38| v 25 o -
Deita-BHC 22| v 271 u| - 20| v|-— 251 u- 211 |- 381 . 25f u
Gamma-BHC 221 v - 271 u| - 200 u]- 25| u]- 211 u| -~ 38| - 25( u| -
Heptachlor 22] uf-- 271 u]- 20] u]-- 25] u| - 211 v 38] u]- 25] v
Aldrin 22| uf-- 271 |- 20| of-- 25 o] - 21 - 38| u|- 25| v
Heptachlor epoxide 22| uf-- 271 u]- 20 o] - 25| u| 21 v 38| uf-- 25| v
Endosutfan | 22| - 271 - 20] |- 25| u - 21 |- 38| o] - 25| u
Dieldrin 44| U - 55] u|-- 40| y|- 50| U] - 42] v 76| uj-- 491 u] -
4.4-DDE a4] |- 55 o 40| |- 50| ul- a2 - 76 ul- 9]
Endrin 44] o] - 55 - 40| ol - 50| u] - 42| v 76| o] - . u
Endosulfan Il a4 uf - 55 u]-- 0] |- 50 uf- 22| u 76] u} - a9 v
4,4-DDD ul - 55 u] -~ 0] o - so[ o] - 2| v 76| o] - 9] u|-
Endosulfan sulfate 44| ol - 55f u]-- 0] o~ 50| u]-- 2| u 76] uj- M u
4,4-DDT uf - 55 uf .- 20| o] - 50 o] - a2l v 76| o] - 49| o] -
Methoxychlor 220] uf— 2701 u| - 200 uf-- 250 u]- 210 vj- 380] |- 250} uf --
Endrin ketone 44 u| - 55| uf- 4] uf-- 50| - 2] v 76 u| - 2 v -
Alpha-chlordane 220] u]-| 270] f- 2000 u]- 250 u]--] 210] ]| 380 of--] 250} o
Gomma-chlordane 220} ul- 270] u|l-| 200 uf- 250] 4 - 2100 o[-l 380 o[-] 250]
Toxaphene 240 v|-| s50] u]- 400] u[-]  so0] - 42| v 7600 ul- 490| v
Aroclor-1016 220] ul- 270{ uf-- 200] u|- 250] u - 210[ v 380 u- 250]
Aroclor-1221 2200 o[- 270] o]- 200 |- 250 ul—-] 2i0] v 380} |- 250 u
Aroclor-1232 220 ol 270} o]--] 200] |- 250] uf- 210] v ago] |- 250 v
Aroclor-1242 2200 o[-l 270 -] 200] - 250] uf- 210] u aso| - 250] v

* Data Qualifier. ** Data Validation. Page 15 (SED XL WiTable A-3.3 Paslicides & PCB's
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Table A-3.3 Peslicides/PCB's

3 & ¢ @ ¢ ¢ ¢

a) A 0 0 O fa

@ (7 W K @ @ Y

~ % - o < 3 >
Compound (ug/Kg) T ad f od £ 03 £ 53 £ 938 £ a3 = 93
Aroclor-1248 220] o[- 270] -] 200] -] 2s0] uf--] 210 u|--] 380] v 250] uf
Aroclor-1254 a0 o] ss0] uf-| 400] u]- s00] of-] a20] o} 760] ul- 490 ] -
Aroclor-1260 a0 u]l--] s50] u]--| 400] u]- 500 |- 420 o] 760] ul- a9} o -

* Data Qualifier. ** Data Vatidation. Page 16 (SED XLW)Table A-3 3 Pesficides & PCB's
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Table A-3.3 Pesticides/PCB's

g |

- %

o s a :
Compound (ug/Kg) 2 o3 ¥ & 3
Alpha-BHC 22| o] - 23] o -
Beta-BHC 22| ] - 23] of -
Delta-BHC 22] uf - 23] uj -
Gomma-BHC 22} U 23] v} -
Heptachior 22] v - 23| u] -
Aldrin 22| o} - 23] of -
Heptachlor epoxide 221 ] - 23] v -
Endosulfan | 22] ul - 231 u| -
Dieldrin 441 | - 46 U
4.4-DDE 441 uf — 44 u| —
Endrin 44| v} - 46| Y| -
Endosulfan Il 4] uf — 461 u| —
44-0DD 44] u| - 46 uf --
Endosulfan sulfate 44] v — 46] | —
4,4-DDT 44| ] - 46| o] -
Methoxychior 220] | 230] o] -
Endrin ketone 44] ] - 46| u] -
Alpha-chlordane 2200 ] — 230] ] -
Gamma-chlordane 220| u| - 230 u| -
Toxaphene 440' u] — 4601 o] -
Aroclor-1016 220 o] - 230] o] -
Aroclor-1221 220] ] - 230] o] -
Aroclor-1232 220| W — 2301 u| --
Arocior-1242 220] uf 230] uf -

* Dota Qualifier. ** Data Validation.
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Table A-3.3 Pesticides/PCB's

Q@ b

3 2
d : a $
Compound (ug/Kg) o3 &3
Arocior-1248 220 v 230] | -
Aroctor-1254 4q0] | - a60] of -
Aroclor- 1260 4a0| | - 460 uf

* Data Qualifier. ** Data Vailldation. Page 18 (SED XLW)Table A-3.3 Pesticides & PCB's
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Table A-3.4 Volatiles
~ a
¢ | 3 s L2l |8 | 8
fa wy fa) (73] (773 71 (73]
|compound wg/kg) 8 0dl Hod ®oad O83 & oed §ua G s
Chloromethane 120] v 32 o - 24 u 670yl - 14] |- 13) o] 13| u
Bromomethane 1201 U 32 v 26 v 67 U 14 v 13] v 13] u
Vinyl Chiotide 1200 v 32| u 26| u 671 ul- 14| u 13|y - 13] uf-
Chioroethane 120 uf- 32l v — 260 v - &71 u|- 14] v 13] u] — 13] uf-
Methylene Chioride 621 ul- 5| B 160 13 u| - 33 ol - 7l |- 2] J] -~ 2] Jf—
Acetone 920] B 230] B 66| 8| u 250 8| 4 21 o o 271 Bl w 6] 8| u
Carbon Disulfide 62| ul- 18]yl - 13| ul- 33 o[- 7|l o ul- 6l o]
1,1-Dichloroethene 62| y|- 16] U 13] v]- 331 u]— 71 U] 6] u|- 6 v
1,1-Dichloroethane 62 uf|~ 16] U] - 13] v - 33] |- 7] u| - 6] ul- 6f ul —
1,2-Dichloroethene (Total) 621 ul— 16] Y| - 13] u]- 3l - 7] ul- 6] ul- &) ul-
Chioroform 62 u|- 16] v 131 u]- 331 u] - 7] o] - 6 uf-- 6] uj -
1.2-Dichloroethane 62| vl - 16] v 13] u]-- 33 u| - 7] u]- o) Ul - 6 ul -
2-Butanone 170f |- 5| ] - 20| ul- 671 ul- 140 |- 13 of - 1) o] -
1,1,)-Trichloroethane 62| ul- 16] Ul — 13] uj- 33| v -- uf - 6] u]- 6l Uyl —
Carbon Tetrachioride 62] vl -- 16] v} -~ 131 uj-- 331 v]-- u] - 6l ul- 6] u|-
Vinyl Acetate 120] u] -~ 321 uf — 26] u]-- 671 |- 14| v} - 131 u}- 13] v} -
Bromodichloromethane 62| u|— 16] u 13 vl - 331 u]-- 71yl - 6l - 6] u]-
1.2-Dichloropropane 62| U] -- 16] v ~ 13] u]-- 33] uf- 7l ul- & ul- 6] u] -
cis-1,3-Dichloropropene 62| u|l-—- 16] ] - 13} u] - 33] uf- 21 vyl - 6] - 6] u]-
Trichloroethene 621 Ul -— 6] ul - 13} u] -- 33] u]-- I E 6] - 6] U] -
Dibromochioromethane &2 ul-- 16] v — 13] u]- 33l vl - 71 y|- 6] u]-- 6 uf--
1,1.2-Trichloroethane 6521 ] - 16] v] - 131 u]- 331 vl - 71 u]- of uf- 6] u| -
Benzene 62] vl - 16| v 13] U]- 331 - 7] ul- & - 6] ul-

* Data Qualifier. ** Data Validation,
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Table A-3.4 Volatiles
- o
- & - b & ® ®
g 3 g : ] : :
2: - 5| * g: L3 Q.L'_ e § - 8 - 8: w
Compound (ug/Kg) 503 $uva B3l w3 §od &wa & uz
trans-1.3-Dichloropropene 62| o] - 16| o - 13| o] 33| ] - 7l o 6l ul- 6| v
Bromoform 62 UI+- 16] U 13] u] - 33l u] - 1 u 6] uf- 6] U
4-Methyl-2-Pentanone 120] u 32| u 26{ v 671 ul - 14] uf - 13} uf - 13] v} -
2-Hexanone 120] v 32} u 2] o] — 671 ol - 14 of - 13] o - 13 .
Tetrachloroethene 62 uf-- 16] u 13 v -- 33F v} - 71 uj-- < I 6l u|-—
1.1,2 2-Tetrachlorethane 62 u]-- 16 U] — 13] ol — 33 u)-- 71 u| - I E 6 uf-~
Toluena 220] — 16 u| — iy J| - 331 |- 7 u| - 6 ul .- 6] ul--
Chiorobenzene 62] ul— 16f o] - 13| o 33| |- 7l o 6] ul- of -
Ethylbenzene 62| ] 6] o] - 13| o - L 71 o] ol ul- 6l ul -
Styrene 62| ul - 6} uf - 13] o] 33| u|— 7l ul- 6l ul- 6f ul—
Xylene (dTotal) 621 Ul 16 Ul - 13] u]— 331 vu|-- 71 U] - 6 |- & ul -

* Dota Qualifier. ** Data Validation. Page 20 (SED XLW)Table A-3 4 Volatiles
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Table A-3.4 Volatiles

& & ¢ @ ¢ ¢ ¢

e A a @ el e e

- & - oy 4 v &

o) : O : Q : Q : Q : Q : Q :
Compound (ug/Kg) T8 o3 203 203 203 2o 8 2 od
Chloromethane 18] y| - 19] v 13] v - 16] | u 14} v} - 24, u 16] v
Bromomethane 18] v - 19] v} — 13] o] - 16]  uf u 14} o] -- 24 u 16] v
Vinyl Chloride 18] i — 19] u 13] uf - 16 vlw 14] ] - 24| o] - 16| U
Chigroethane 18] o] - 19l ol 13] u]- 16| uf 4] o] 24f ol - 16 u] -~
Methylene Chioride 2{ By ou j J}-- W 4] - 8 ujw 7l U] - 8| w1208 4| sy] sv
Acetone Bl Bl U 291 8| us 291 8] uJ 471 8l w 321 8l u 1401 8] v 591 8] v
Carbon Disuffide o ul- ol u- 71 ul- 8| ulu 7 ol 12l ul - 8 u] -
1.1-Dichioroethene 9l u| - 9l u|- 71 u] - 8] uvlw 7 u|— 12 U 8] uf--
1,1-Dichlorosthane 9l ul-- 9l ul- i 8] ulw 7l o] — 12 o] - 8l ul-
1.2-Dichloroethene (Total) 9 y| - o ] 7. U Bf uluw 7] u]-- 121 v 8] u|--
Chloroform 9 uj-- o I 7] vyl 8] vju 71 uj- 12f ol 8] u]-
1.2-Dichioroethane o I ol ul-— 71 v~ 8] ulu 71 ul- 121 v 8 ul-—
2-Butanone 18] uf— 19f ol 13| ul- 16{ vl ws 4]y - 24| | - 16| uf -~
1.1,1-Trichlcroethane 91 Uy - 9l u|- 71 v - 8] uvliul 7l ul— 12] u] -~ 8] uf--
Carbon Tetrachicride 2l vl -- 9l uj- 71 u| - 8 vjuw 7l u]-- 12| uf - 8l u]--
Viny! Acetate 18] uf - 19] U] - 131 u|— 16 ulul 14] ] - 24| v 16] u} -
Bromodichloromethane 9l ] - 9 u 71 u| - 8] ulus 7] u]-- 12] u 8} -
1.2-Dichiotopropane 9] uf - 9l u|- 7l uf - B8] ulw 71yl - 12] u 8] u-
cis-1,3-Dichloropropene 9l uf- N uf - 71 u] - 8] ulw 7] u]- 12] u 8f uf--
Trichloroethene 9ol u] - 9l u] - 7l ul- 8] ulw 71 u]-- 12| o) - 8l u]--
Dibromochioromethane 9] u] - ol u]-— 7] Y]~ 8] ujuw 71 ol 12 vl - 8f v -
1,1 2-Trichloroethane 9l uj— 9l vl 7yl 8] wjus 7] u] - 12| u| - 8] uf-
Benzene 9 ] - @l uf— 7] vy] - 8] uluw 7] u| - 12 U] -~ 8] ul-

* Data Qualifier. ** Data Validation.
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Table A-3.4 Voldatiles
& & 0 0 b &b 0
A A ) o) o) fa) )
2 % kS & & 3 b
O : O H Q 2 O : ©) : o) : Q :
Compound (ug/Kg) I wad TToud =283 2038 g 2o & 283
trans-1,3-Dichioropropens ol ol ol .- 7} o] - 8l ol w 7l ol - 12l o - 8| o -
Bromoform ¢l u] - M ul— 7f ] - 8 u| U4 7l uf-- 12] U - 8 v
4-Methyl-2-Pentanone 18] v 191 u] 131 uf - 16] U] wi 14} u] - 24 ul uJ 16] v
2-Hexanone 8|l - 19| o] - 13] o] - 16] v i 14} 4] 24| ol w 16] u -
Tetrachloroethene ol ul- ol u]- 7l ol - 8l ol u 7l o[- 12 ul ws 8l ul -
1.1,2 2-Tetrachiorethane ol u - ol uf-- 7l - 8l uluy 71l - 12 o] w 8l ul -
Toluene 9l ul— 9l uf- 7] o] 8l ulul 7l - 12l o wil 8l ul—
Chlorobenzene ?l v - @l uf - 7] u]— 8 ujuw 71 u| -~ 12 uI UJI 8] ul-—
Ethylbenzene ol o] ol of— 71 |- 8] ufui 7l - 12l o] g8l ul -
Styrene 9l uf-- 9 ul-u 71 vl - 8 u u.|| 71 ul-— 1l o w 8 u| -
Xylene (otai) ol o] — ol o] 7| o] - 8l vl 7l o 12l ol u gl -
* Data Quaglifier. ** Data Validation, Poge 22 (SED XLW)Table A-3.4 Volaties
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Compound (ug/Kg)

Table A-3.4 Volatiles

Dv' LJ

Chloromethane

i IDV.Q

Bromomethane

Vinyl Chloride

Chloroethane

clele |cQ@°

Methylene Chloride

~ B |5 S R [REP-1-SD-G-I

L
=
bl

Acetone

-
=

32

Cuarbon Disulfide

|

1.1-Dichloroethene

o |
I}

1.1-Dichlorosthane

1,2-Dichloroethene (Total)

Chloroform

1.2-Dichioroethane

~ N B o IR B = |E HOP-1-SD-G-

|
e 0 B B B B et e O

2-Butanone

I

o 14

1.1, 1-Trlchlioroethone

cCjc | |< |c |c
1 1

~J

Carbon Tetrachloricla

cslcjclclele]leic]lc e |P [cic e | Q"
=

)

Vinyl Acetate

=

uJ 14

Bromodichloromethane

1.2-Dichloropropane

wj

cis-1.3-Dichloropropene

UJl

Trichlorosthene

UJ

Dibromochioromethane

uJ

1,1,2-Trichloroethane

cCIC o = < | |c |c
I}

|

Benzens

booell B B B N Bl R A N )
CCCE_CCCC
b O et B et B e B e B e N

==
T

v

* Data Qualifier. ** Data Validation,

Page 23

4/8/94

(SED XLW)Table A-3.4 Volotilas



Sediment Sampling February 1993

Salmon Site
Table A-3.4 Volatiles

Q ¢

% 3

a : o H
Compound (ug/Kg) g a 3 % a g_>3_
trans-1,3-Dichloropropena 2l ol w 71 ] -
Bromoform 7l uuw 71 u
4-Methyl-2-Pentanone 4] u 14 v
2-Hexanone 14 u 14 V] -
Tekachloroethene 71 uj-..- 7 UI —
1,1.2 2-Tetrachiorethane 71 u]-- 7 u| -
Toluene 7l v - 7 UI—
Chlorohenzene 71 y]- 7 u|-
Ethylbenzene 7l ol - 7] -
Styrene 71 uf - 71 |-
Xylene (Total) 71 u]- 7] ul--

* Data Quailifier. ** Data Validation.
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Table A-3.5 Semi-Volatiles

5 6 5 3 % 5

v : = : o : g : Q : O :
Compound (ug/Kg) D53 a3 S pal doa §w3 &aa
Phenol 4100] | - 990] u| - 870 uf —| 2100 o] — Mol o] — aol u
bis (2-CloroethyhEther 4100] | 990] u| — 870l o] | 2100 of - 30| v 70| v
2-Chlorophenol 4100{ uf - 90| uf — g7of uf -] 2100] o] — A0 | - a10] v
1,3-Dichlorobenzene 4100] o] - 990| o] - 870| ol —| 2100] | - 20| uf - 210 ] -
1. 4-Dichlorobenzene 4100| yl -~ IR B?OI yl -- 2100 v - 410 u| - 410 v] -
Benzy) Alcohol a100] o] - 990 uf - g7o| uf -1 2100] o - ;0| o — ao| uf -
1 2-Dichlorobenzene 2100 o] - 990] uf - g70] ol | 2w0f u| - 410] o] - 410§ | -
2-Methyipheno! aroo] o] - 990| uf - 870 .u| | 2100} u - 10| ] - 10| | --
bis (2-ChloroisopropyDEther a100] uf - 900 uf - g7o] ul -] 2100] uf - 2100 u] a10[ u
4-Methylphenol 2200] Jf - 990 u| - g7ol o -] 21000 uf - 40| ol -~ a10] ] -
N-Nitroso-Di-n-Propylamine 4100} u| 990| uf - g70|] ul —{ 2100} uf - 4100 v} — a0} o -
Hexachloroethane 4100f ] — 90| o - 870l o] -1 2100 | - a10] o - 210} o]
Nitrobenzene 4100 u| — 990 u] -~ 870 ol - 2100[ u| - 410 u| - 4101 | -
lsophorone 4100 v| — 90| u] ~ 870] u| —~ 2100| U 410] v} - 4101 uf -
2-Nitrophenol 4100] | — 90| ul - 870 uj - 2100f o] -- 410{ u| - 210] v -
2.4-Dimethylphenol 4100{ v — 90l o — 870l u] - 2100] u| - 410 uf - a10[ uf -
Benzoic Acid 20000{ u] ss0] o ol 4200] ol -] 10000} u -1 2000 uf -] 2000]
bis (2-Chloroethoxy)Methane a00| | - 990l o] — 870] u -| 2100} u a0 o - a10[ v
2 4-Dichtorophenol 4100] o] - 990 o] - g70] ul -] 2100] ] — a10[ ol — a10[ uf
1.2 A-Trichlorobenzene a100] o] - 90| v 870} u 2100( o] -- a1 u - 40| uf -
INaphthalene 100l ] - 990} u 870] o] -] 2100] | - 410 o] - ai0| | -
4-Chloroaniline 4100 u| — 990 u| — 870] ol -] 2100] uf - 410 vl - 410 ] ~
Hexachlorobutadiene 0100 o] — 90| u| g7ol ol | 2100 uf 10| o] - a10{ o] -
4-Chloro-3-Methylphenol 4100] uf -~ 990] uf - 8ol uof | 2100] o] -- 410{ o - a10] o
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Page 25

{SED XLW}oble A-3.5 Sarmi-Volaties



Salmon Site Sediment Sampling February 1993 4/8/94
Table A-3.5 Seml-Voldatiles

S T I T I R O B

3 Z 8 2 ? 2

] : ] : iy : c. : O $ O :
Compound (ug/Kg) 5 o8 H$ua Buvad Swad Foa §oa
2-Methylinaphthalene 4100 uf - 90| u 870] ol -1 2100] o] - a10] a0] ] -
Hexachlorocyclopentadiene aoo] o - 990| uf - 870 ol -] 2100] o] ato| u| - a0 uf -
2.4,6-Trichlorophenol 2100 ul - 990| u 870] ol -] 2100] o] - 410 u 410 |
24,5-Trichlorophenol 20000f uf -] 4s00] v 4200] o] | w0000 ul -] 2000 uf -} 2000] uf --
2-Chloronaphthalene 4100 u 990| uf - 870! ol —| 2100] | - a10] ] - 4100 uf -
2-Nitroaniline 20000 uf -] 4800l o -{ 4200 ol | o000} uf ~| 2000] u- 2000] o] -
Dimethy! Phthalote 2100 o] 990 o - g7o] ul -] 2100} f -- 410} uf 0] of —
Acenaphthylene 4100 o] — 990] | - 870} ul -] 2100] o] - 10| | - a0 uf —
2 6-Dinfrotoluene a100] | - 990| uf - g7of o -] 2w00] o] - 310 of - a0l o -
3-Nitroaniline 20000f o[ -] 4800l ul--[ 4200] uf —| o000] of -] 2000 - 2000| ol
Acenaphthene 4100] o] 990| uf - g7ol ol -] 2100 o] - a10] uf a10[ o} —
2 A-Dinitrophenol 20000] uf | asoo] of -] 4200 of -] voooo] o] -] 2000 o -] 2000 uf -
4-Nitrophenol 200000 o] -] 4s00] u] - 4200] u|l —{ 10000 o -1 2000 uf -1 2000 o] -
Dibenzofuran 2100l u| — 990l uf — g7o| ul —| 2100 u| - 410{ uf - 410] | -
2 A-Dinitrotoluene 2100 uf — 990} | - 870] ol -] 2100 o] - 410[ v Aol uf -
Diethylphthalate 4100} o] — 90| u — 870] ol | 2100 o] - 410[ v aol ] -
4-Chlorophenyl-phenylether 4100 U} - 990| ul ~ 870 i - 21001 uf - 410 ] - 410} v| —
Fluotene 4100 uf — 990] uf - 870} ul —| 2100] uf - 410} u| ~ a10f o] -
4-Nitroaniline 20000 ] - 4800f ol -] 4200 u| | 10000] f - 2000] u| -] 2000] o] -
4 6-Dinitro-2-Methylphenol 20000 uf —| 4s00| u[ -] 4200[ uf | roooo] o[~ 2000] uf -] 2000] of-
N-Nitrosodiphenylamine (1) 4100[ ol — 990] u| - g70] ol -] 2100{ uf- 410] v - a10f of -
4-Bromophenykphenylether 4100 | — 990| uf - 870 ul --| 2100 uf - a10[ uf - 4100 o] ~
Hexachlorobenzene 4100F u| - 90| vyl — 870] u] — 2100] | - 410 v - 410 v] -
Pentachlorophenol 20000 u] —| 4800] u] --| 4200 ol —| 10000 u] ]| 2000 - 2000 uf -~
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Table A-3.5 Semi-Volatiles

3 ¢ 3 ¢ d ¢

2 2 Q 2 a o

P < @ - ~ &

] : v : o : a : O : O :
Compound (ug/Kg) % 0__3 % a 3 % a 3 EB ) _5' o o 3 o o 3
Phenanthrene 2100 | - 990 uf - 870 v 2100] ] - 410 v 410[ v
Anthracene 4!00| u| - 990] U] — 8720] u| - 2100] u 4101 U 410] v
Di-n-Butylphthalate 2100] o] - 990 uf - 870] o]l -] 2100{ 0| v a0| v
Fluoranthene 4100f o] 900] o - 870] of - 2100 u 10} u a10] v
Pyrene 4100] v 90| o] - 870l u| -] 2100] f- aof o] - a10] o -
Butylbenzyiphthalate 4100 o] - 90| uf - g70] o] -1 2100] uf — a10] o] — a10] ] -
3,3-Dichlorbenzidineg 82000 vl —} 2000] ol —| 1700 of -] 4i0o] of- 810 o - 820| uf -
Benzo(a)Anthracene 4100] v - 990| ul -- 8?0| u| —- 21001 v 4101 u| - 410| U] -
Chrysene 4100] o} — 990] | g70] ol -] 2100 o] - a0} uf - a0l | -
Bis (2-EthyihexyDPhthalate 2100 uf - 990! uf — 870] uf - 2100 o] - a10] ] - ao| -
Di-n-Octyl Phthalate 4100 uf - 990] uf -- 870 ol —-| 2100] ] - 4100 u - qo| u -
Benzo(b)Fluoranthene 4100] u| — 990 u| - 870 | - 2100] o} - a1i0] o - a0 o -
Benzo(k)Fluoranthene 2100] | - 990 uf - 870 ] - 2100 uf - a10] o - 410] v
Benzo(a)Pyrene 2100{ u] — 90| uf - 870 f - 2100 uf - 410§ v a0l v
Indeno(].2,3-cd)Pyrene a100] u| 900l uf - 870l ul —| 2100f o - 410] v 410] v
Dibenz(a h)Anthracene 4100 u| — 990 uf - 870] | -] 2100 o] - 10| o 0] v
Benzo(g.h.)Perylene 4100] of - ooof o —{ 870] o[ -] 2100 o[--]T a0 T - 410] v
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Table A-3.5 Semi-Voldtiles

O

) ¢ ¢ ¢ @ @

3 8 8 3 2 3

o -~ o 'T o X

oy 9.y ¢,y .y g.y gL
Compound (ug/Kg) O o T @ 0O I ¢ o I @ o I Q@ o I Q@ o
Phenol a0 of - 250 u| — 570 uf — 420] | - 510 o] - 430} u|
bis (2-ClorosthyhEther a0 v as0| u| - 570{ uj 420| u 5100 u] -~ 430] u
2-Chlorophenol M0{ v as0] uf 570] uf - 420] ol - 510 ] — 430 o] -
1,3-Dichlotobenzene 410 uf - 450f u] - 570] o] -- 220 uf - 5100 ul 30 |
1 4-Dichlorobenzene 410] ] - as0f o] — 570] u 420 v 510 uf - 43| u}
Benzyl Alcohol 410 o - as0] ol -- 570] uf | 420[ ] - 510 uf - 430] u
1.2-Dichlorobenzene 410] o] - 450 u| 570] of 420 o 510[ v - 430| o} —
2-Methylphenol 410] o] — 450{ uj -~ 570] | -- 4201 u{ - 510 ] - 430 | —
bis (2-Chloroisopropy)Ether 410| v - 450 u| - 5701 ul - 420] u] - 5101 v] -- 430] o] -
4-Methyiphenol ao| o - 450 u| — 570] uf - 420 v 510[ uf - 30| ] -
N-Niroso-Di-n-Propylamine Aol o] - 50| o] - 570] o] — 420| u| - 510] o] a30] 4
Hexachloroethane 40| v as0[ | - 570] uf - a20| o] - 510{ uf - a3o[ o --
Nitrobenzene 4100 ] — 50| ] — 570 uf 420| o] - 510 o] - a30] o] -
Isophorone 410 o - 450| ] - 570 uf - 420 | - 510 o] -~ 430) u
2-Nitrophenol a10] uf — 450 u| — 570 u| — 420 | - 510 uf - 43| u
2,4-Dimethylphenol a0l uf - 50| uf - 570] ol - 420 o] - si0] ol - a30] v
Benzoic Acid 2000 ul - 2200 uf -] 2800] ol —| 2000] of -] 2500 u| | 2i00] u
bis (2-Chloioethoxy)Methane 0] uf - 450| uf - 570 o - a20] f - 510 v 430 o]
2 4-Dichlorophenol a0l ol - 450] uf - 570] o] - 420 of - 510 u 430] f -
1.2 A-Tiichlorobenzene 410} | - 450| ] 570] v| -- 4201 u] - 510] u 430 v -
Naphthalene a0f | — 450] ul — 570{ u - 220 o - 510 ul - 430] o -
4-Chloroaniline a10] ol — 450 | — 570 o] — a20] uf - 510 uf - 430] o] —
Hexachlorobutadiene a0 o - 450] o] — 570] of — a20] o - s10] o] - 430 ]
4-Chloro-3-Methylphenol 40| uf — 450 uf — 570 ] — a20f o - 510 u| a30| | -
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Table A-3.5 Semi-Voldtiles

O

b & & b ) &b

3 2 - : 4

X - ¥ = ¥ 2

g . & @, i g, i 2.4 9. i g %
Compound (ug/Kg) O g o x d o I @ o I @ o I @ o r g o
2-Methyinaphthalene ao] | — 450 u| - 570 u 420 v 510 o] - 430] o -
Hexachlorocyclopentadiene 410 450] o] -~ 570] u 420 u s10] o - 430} U
2.4 6-Trichiorophenol 4101 uf — 450 uf -~ 5701 u| — 4201 | - 510 u 430| u
2 A 5-Trichlorophenol 2000| 1] 2200] uf - 2800] u| - 2000[ u| - 2500| | — 2100 u| -
2-Chloronaphthalene a0l uf - 450 o} — 570] o} 420] o] - 510 ol — 430] of -
2-Nitroaniline 2000f ul | 2200 ol | 2800 uf—| 2000 of - 2s00] o] -] 2100 of -
Dimethyl Phthalate a10[ uf - a50| o] - 570f uf - 220 o - 510 uf - 30| u -
Acenaphthylene a10] o - 450 uf - 570} uf - 2200 o] — 510 uf - 430| ] -
2 6-Dinitrotoluene 4100 u] - a50] ] — 520 uf -- 220| o] — 510 o] -- a30| ] -
3-Nitroaniline 2000 ol -1 2200] ol -] 2800 o] —] 2000 of- 2500 uf | 2100 o -
Acenaphthene a10f uf - 450} uf — 570 u 420l | — sto] o] - 430 of
2 A-Dinitrophenol 2000 u|l-—-| 2200 o] -] 2800{ o —{ 2000 o] -] 2s00| ol -] 2100 uf--
4-Nitrophenol 2000 ol -] 2200 vl -| 2800] o] | 2000 ol -] 2500 o] - 2100] o -
Dibenzofuran 410 o] — 450] u| — 570| ] — 220 o] 510} u| -- a30| ] -
2 A-Dinitrotoluene 410] | - 450 uf - 570] uf — 420{ u| - 510 uj a30| ] -
Diethylphthalate 0] | — 450] | - 570] u - 220 of — 510 o] - 430 o] -
4-Chlorophenyt-phenylether qo| ] — as0| o] - 570} u| — 20 uf -- 510 u| — a30] o] -
Fluorene aw| o - a50f u| - 570] u 420 o - 510 430 of -
4-Nitroaniline 2000] o] —-{ 2200] u| -] 2800 u 2000 uf -] 2s500] o 2100 o] -
4.6-Dinitro-2-Methylphenol 2000 v} - 2200| v —~ 2800] Y| - 20001 v - 2500] v - 2100 v -
N-Nitrosodiphenylamine (1) 410f v} - 45Q] v} - 570] u| - 420] vu| - 5101 u| - 430] uf -
4-Bromophenyl-phenylether 20| uf - 450] | - 570 uf - 420f | - 510 u| — a30| o] -
Hexachlorobenzene 10| of - 450 uf - 570 uf - 220 uf - 510] o] - a30| v
Pentachlorophenol 2000 u| — 2200 ul - 2800] u| - 2000 ] - 2500| U 2100] v
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Table A-3.5 Semi-Volatiles

(@]

b & é ¢ ¢ &

2 3 g 7 3 2

2 -~ o ~ RN Y

Q 3 O : ®) H Q $ Q s Q :
Compound (ug/Ka) 6 53 Tod fTod Zod zuwa 2oa
Phenanthrene a0l o - 450 u] — 570 u| — 420 uf - 5100 | - 43| u
Anthracene a10| o - 450{ u 570] v 20] of - 510{ u 430] | -
Di-n-Butyiphthalate a10] o - a50| uf — 570{ o] - 420| v 510[ u 430 o --
Fluoranthene 410] v 450 v] - 570 U| - 220] v 510 v 430] v| —
Pyrene IR 450 ol - 570 u| — 420 o] 510 ul - 43| ol -
Butylbenzylphthalate 0] | - 4501 ] - 50 uf - 20 u| - 510' Ul - 430| U
3.3-Dichlorbenzidine 820 uf - 900} ] - 1100} o] — 830] ol -] 1000] uf - 850 uf -
Benzo{@)Anttwacene a10] o 450] | - s70] u — 420] ol — 510 o] -~ 430 o] -
Chrysene ‘ a0] o - a50] | - s70] ] — 420| u| 510] u] ~ asol u| -
Bis (2-Ethylhexy)Phthalote 20| o - 450 o] 570] u| — 420] uf - 510{ o - 43| o} -
Di-n-Octyl Phthalate a0 o] - 450] o] ~ 570} u| — 420] uf -~ 510 u - 430 o} -
Benzo(b)Fluoranthene a10] o as0| | — 570] o] 420 o] — 510 uf - 430] u
Benzo(k)Fluoranthene 410] vu| — 50| | - 570] uj — 420] | - 510] v| - 430] v -~
Berzo(a)Pyrene g uf - 450| u] 570 o] - 220] o] — 510[ uf - 430] -
Indeno(1 .2.3-cd)Pyrene ao| o - 50| ] - 570{ u] - 220 o] — 510{ uf - 230 u
Dibenz(a h)Anthracene Mgl ol — 250 v} 570 o] - 20| ol ~ 510] u] — 430 | -
Benzo(g hi)Perylene a10] o[ - asol o] s70] o] a20] o] s10] - 430 v
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Table A-3.5 Semi-Volatiles

¢ ¢ & 3

? 2 2 it

3 ¥ -~ %@

Q : Q : d : n H
Compound (ug/Kg) 203 £ o 3 € o 3 % 9 3
Phenol 780 uf — 510 v 460] uf - 480] vl —
bis (2-ClorosthyDEther 780 uf 510] u a60] | — a80] v
2-Chlorophenol 780 uf - 510 o] - 460} u as0] o —
1,3-Dichlorobenzene 780 o} — s10] o] - 460] o - 280| v -
1 A-Dichlorobenzene 7801 v} - 5101 ] — 40| | - 480] vl -
Benzyl Alcohol ?80| U 510] u] -~ 460] | - 480 vy -
1.2-Dichlorobenzens 780| uj - 510] v - 460] uf| ~ 480} u| -
2-Methylphenol 780 o - 510 ] - 460| uf - 480] u} -
bis (2-ChloroisopropyDEther 780} ul - 510] o] - 460 | - 480| uf --
4-Methylphenol 780} u — 510 o] — a60[ o] - a80| ] -
N-Nitroso-Di-n-Propylamine 780 u| - 510| = 460] ] - 480] | -
Hexachloroethane 780 o] 510f u| — a60| o] - 480] uf —
Nitrobenzene 780 of — 510 u| - a60] ol — a80| | -
Isophorone 780] u| - 510 u| - 4601 u] — 480) uj --
2-Nitrophenol 780] u| — 510] o] — 460] 0 - a80] uf —
2 4-Dimsthylphenol 780] u| -- 510 v} — 460 u| - 4801 u| -
Benzole Acid 3800 ol —| 2500 ol -| 2200 of -1 2300 -
bis (2-Chloroethoxy)Methane 780] u| — 5101 uj - 460 u| ~ 480] u| -
2.A-Dichiorophenol 780 o} - s10[ uf - a60| ol - 480| u| -
1.2 A-Trichlorobenzene 780 U] -- 510 u| — 460] o - 480 o
Naphthalene 780 U] — 510 v 480 v -- 480] v
4-Chloroaniine 780 u| — 510{ u - a60] uf — 80|
Hexachtorobutadiene 780| o] -- s10] o] — a60] v 480 uf -
4-Chloro-3-Methylphenol 780 o] - 510] uf — a60] ol - a80] uf -
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Table A-3.5 Semi-Volatiles

g ¢ & 3

2 2 2 &

¥ b - 2

Q : Q : d : d :
Compound (ug/Kg) £ 83 2 5 3 f:f & 3 ¥ 3 3
2-Methylnaphthalene 780] o] - 510[ v 460f u| — 480] u
Hexachlorocyclopentadiene 780{ u] - 5101 o] - 460 4801 vu| -
2.4 6-Trichlorophenol 780 o 510{ u] - 450] v 480] u
2.4 5-Trichlorophenol 3800 o] -] 2s00] o] -] 2200 v 2300] o] —
2-Chloronaphthalene 780[ ul - 510| Ul - 460{ uf — 480l u -
2-Nitroaniline 3800 u|--| 2s00f o]l -| 2200 of -] 2300 -
Dimethyi Phthalate 780 u| - 510 u] - 4601 u| - 4801 | -
Acenaphihylene 780 u] — 5101 u| —~ 4601 u] - 4801 u| —
2 6-Dinitrotoluene 780 v 510] o] - a60| v — 480] uf
3-Nitroaniline 3800 ol --| 2s00f o] -] 2000] o] | 2300 o] —
Acenaphthene 780] uf - 5101 U] — 4601 uf — 480 v} -~
2 A-Dinitrophenol 3800] | - 2500| u| — 2200 | - 2300| u] —
A-Nitrophenol 3800 of - 2500 o -] 2200 o - 2300 f-
Dibenzofuran 7800 uf — 510] uf — 460 of — 280| ] -
2 4-Dinttrotoluene 780] ] — 510 uf — 460] uf — a80] u| -
Diethylphthalate 780] | — 510] u| — 460 uf - a80] | -
4-Chlorophenyl-phenylether 780 ] — 510] o] — as0| o} — aso| o] —
Fluorene 780 u| ~ 510] o - 460] uf - 480] ul -
4-Nitroaniline 3800 u|l -] 2500 uf | 2200 ul | 2300] uf -
4,6-Dinitro-2-Methylphenol 3800] ol —| 2500] ul -| 2200] - 23001 u| —
N-Nitrosodiphenylamine (1) 780] uf 510 v 260| vl - 480] | -
4-Bromophenyl-phenylether 780] u| — 510] u] - 460 ] - 480f u|
Hexachlorobenzene 780] v 510[ o] — asol o] - 480} ol -
Pentachlorophenol 3800 ul -] 2500 ul—| 2200 o] -] 2300] of-
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3 . _

3 v ~ 2

Q : Q : d : a :
Compound (ug/Kg) 2 33 o - ? &3 ¥ g 3
Phenanthrene ?80[ o] - 5]0| u| - 4601 uf 480| uf —~
Anthracene 780] o] 510 v 460] vl - 480} u| -
Oi-n-Butylphthalate 780] u} - 510] uf 460[ v 480 o
Fluoranthene 780] uf - 510 v 460| ul - 480 o] --
Pyrene 780 u| - 510 vj 460F | - 480| u] -
Butylbenzylphthalate 780 v - 510] v 460} v 480] u
3.3-Dichlorbenzidine 1600 u| - 1000 uf - 910} u| - 260 u| -
Benzo(a)Anthracene 780 u] — 510f ] -~ 460 u| - a80| uf —
Chrysene 780 u] — 510] u] 460 u| — 480} u
Bis (2-Ethylhexyl)Phthalate 780 o] 510 o} 460| uf — 480| ] —
Di-n-Octyl Phthalate 780} o] — 510 u| - a60| uf — a80| uf --
Benzo(b)Fluoronthene 780 uf - 510] vl - 460] | -- a80| uf -
Benzo(K)Fluoranthene 7801 | 510] u|] — 460{ v -- 480] v} —
Benzo(a)Pyrene 780 u| — 510| u] -- 460] ] - 480| v} -
indeno(1.2,3-cd)Pyrene 780 uf — 510] ul - 460 uf - 480 u
Dibenz(a h)Anthracene 780] uf — 510 u — 4600 uf ~ a80] o] -
Benzo(g.h.)Perylene 780 o] - 5100 ul - 460 uf |  480]
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Table A-3.6 Gross Alpha/Beta
_ Q Q
3 9 3 & & & é ¢ ¢
& 2 4 2 2 9 2 8 2
- < o - - ~ o oy "
- : - H - tf a 31| O ] o 1| © Q tf O
o o a. < & o~ o
Parameter (pCi/g) W Al 4 Al 4 3 o 3 o 3 6 B & 3 & 3 F 3
Alpha NDY--|  6.47]---| 17.21]-—| 22.48{-- ND| --- ND| --- ND{ - ND| --- NDJ ---
Sigma Enor +/- -] 7.090—| 11.47]-] 10.71]- -| - |- s - --- - ---
MDA® 1521 Ul  11.42] Ul 17.0]---| 1230 J| sl vl 1505 Ul 134000 10.720|us] 13.32) U
Bela 18.57| -1 15.20f-—--1 11.13|--| 23.69{-—~| 11.29]-—-] 8.35|---] 9.29}-- 11.66] -  5.90{---
Sigma Error +/- 9.76] --- 4.69] --- 5.08] - 6.00] - 4.25] - 8.46/| --- 5.29] --- 4.20] - 4.18}--
MDA* 8.42|---{ 6581 7.76]--] 8.13]-—-] o6.24|--| 695--| 8.37]— 600 —-{ 6.79] v
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Table A-3.6 Gross Alpha/Beta

3 é ¢ b & T 3 -

o 2 : 2 2 2 8 2

& - ¥ «:) kil o < 4

O Q Qo Q O Q a 4
Parameter (pCi/g) £ 3 £ 3 2 3 2 3 = al 2 5 3l ¥ 3
Alpha NDJ --- ND}---] 10.20] --- 5.88) - 7.48( --- 6.63| - ND{--- ND|---
Sigma Error +/- -] - o 7.69| - 7.18] --- 7.18{ — 5.51) - -|--- -
MDA* 12.84|UJ|  12.69(UJ]  11.08|UJ] 11.87)]UJ] 11.24] U 7971 U] 14.48| U] 13.78|uJ
Beta 11.23} --- 9,200 11.39]-- 8.841--| 10.78] 8.90[---| 11.59]-=-| 12.61}---
Sigma Error +/- 527} - 4.59] -- 4.82| --- 4.62] - 4.78] - 392|444} 494
MDA* 8.10| --- 7.17]--- 7.35] --- 7.29] --- 7.36] — 599  6.48]--|  7.63]--
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Table A-3.7 Gamma Speclroscopy
_ Q Q

;" @ T & ) %) ® 0 ®

e |3 |8 s |8 |& |g |2

f:_) : E' . g: . Z: H 6: . 6: H 8: : 3: : L—:) :
Nuclide (pCi/g) % 3 % c>3 % a é 8 % 8 % A % 2 % B I B
Potassium 40 521|--- 1.54| --- ND{--- 2.38) --- 0.41]-- 0.25] --- ND| --- ND|--- -1
Sigma Error +/- 0.60]--- 0.42] --- -{ - 0.50f --- 0.06] --- 0.03] - -l -] --- -|---
MDA* 2.75| U 1.48} U 3.62| U 2.38|— 0.20| U 08| v 0.47]--- 0.68] --- -|---
Cesium 137 0.61]--- 0.17}--- ND| --- 1.09|—-] 0.013]---] 0.012|-— ND}-- ND| --- ND| ---
Sigma Error +/- 0.05] --- 0.02}]--- -|--- 0.08]---] 0.003{---] 0.002|--- -|--- . -|---
MDA 0.10} --- 0.06} --- 0.14] U 0.08]---] 0.009]---] 0.008]--- 0.02]--- 0.03]--- 0,20] ---
Lead 210 9.56] --- 2.04} --- ND| --- o 0.24] --- 0.3V} - 0.24{ --- -{--- o
Sigma Error +/- 0.70] --- 0.25} --- - o 0.04] --- 0.04} --- 0.06]— - -| -
MDA* 1.02} --- 0.64] --- 1.411 U -f--- 0.4} U 013} U 022| U o -f -
Radium 224 NDJ--- 1.31}--- ND|--- 4,14 0.24] --- ND} - ND| --- ND]|--- -f -~
Sigma Error +/- - - 0.39] --- -] --- 0.58] --- 0.06] - -f - -f--- -] — o
MDA* 2.30] --- 0.87]--- 208 U 1.82| --- 0.15{ U 0.13] U 0.28] --- 0.49] -— -f---
Racium 226 ND{-— 0.68]--- 0.36} --- ND| --- 0.14] - 0.17]--- 0.20] --- 0.281 --- ND}-—
Sigma Emor +/- -] 0.03] - 0.04] --- o 0.01--- 0.01]--- 0.01]--- 0.01] --- -] ---
MDA"* 0.23]--- 013 v 0.20] VU 0.24] --- 002 U 0.02] U 002 U Q03] U 0.30] -
Radium 228 NDJ --- 0.81]--- 0.80]-— ND|-— 0.15] --- 0.14] -— 0.17]--- 0.22] --- -] ---
Sigma Error +/- -} --- 0.06] --- 0.09]--- o 0.01]-- 0.014--- 0.01|---] 0.013}--- o o
MDA* 0.79] --- 0.24] --- 0.32] - 0.47] - 0.04] U 0.03{ U 0.05] U 0.06} U -|---
Uranitum 238 1.34]--- 1.44] --- ND|-- NDJ -—- 0.17)--- 0.24] --- 0.23]--- ND} --- -| ---
Sigma Error +/- 0.35] --- 0.19] --- o -f - 0.04] --- 0.03] --- 0.07]--- -|-— -] ---
MDA" 1,15 U 0.66] U .04 U 1.42| - 0.13] U 0.12] U 0.17{ U 0.36] --- -f---
Thalium 208 -|--- -] --- 0.12]-- -[--]  0.038{--] 0.008-- 0.05] --- 0.08]--- -|---
Sigma Error +/- -1-- o 0.03]--- -|---1 0.004|-- -1 0.01] --- 0.01]--- -|---
MDA* -| - -} --- 0.10] - -] --- 0.01]--- -|--- 001 U 0.02] U -] ---
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Table A-3.7 Gamma Spectroscopy

BEP-1-5D-G-
BEP-1A-SD-G-i
GRC-1-5D-G-|
GRC-1-8D-G-I-D
GRC-2-5D-G-|
GRC-2-8D-G-I-D
HHC-1-SD-G-

Dv**
Dvll
DV'I

Nuclide (pCi/g)
lead 212 - 0.88] --- 0.85] --- 1.05 0.16{--- 0.12] - 0.18]--- 0.19] --- ND} ---
Sigma Error +/- o s 0.05] -~ 0.06] --- 0.06] --- 0.0 --- .01 --- 0.01]--- 0.0} - -]
MDA* o 011 0.16] - 0.18} - 0.02] - 0.02] --- 0.02] U 0.04} U 0.30] ---
Bismuth 212 d e -] -| - .11 |- =] <] - e
Sigma Error +/- o -] - . |- 0.03{-— o o -|— <] - i
MDA* o - o - 0.07{— o -] -] -
Cadmium 109 -]-- |- o o -] -1 - o o ND| ---
Sigma Error +/- o e -| - o o o B - o o -1
MDA" -{- -] --- o o o o -1 - 2.00] ---
Beryllium 7 2.40] - -|--- |- o -} - o R -] -] -
Sigma Error +/- 0.23}--- 1 -1 - |- |- o |- -]
MDA* 0.75]--- i -1— e -] o o -1 -]
lodine 131 -] -1 o i by -|--- e |- -1 =] -
Sigma Error +/- -1--- -| - i R o b - -1 e -] -
MDA* e e o -] - - -|— - o s - -
Protactinium 231 - -] pd ~{--- -l - o o -]
Sigma Error +/- -} -[— == e o - i - .
MDA* R - |- o -1 o o R
Protactinium 234 o i o o -[-- e -1 ND|{---
Sigma Error +/- e [ - -| - - o e s -f---
MDA" o b -{— - l b o R o -| - -|---] 29.40| -
YHrium 88 -1 b -] -[--- o e - o o b ND| ---
Sigma Error +/- o - o] o u d o R -1 o
MDA" e o -] -~ -] o e -] e 0.20] ---
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Table A-3.7 Gamma Spectroscopy
O ()

_ % _ 3 3 ) & & %)

- o

o - 0] ; ; ; ;

& 2 g 2 2 2 § 2 2

- < o — -~ - oy o ~

T T Yoo a : Q3 Q O O s

o. o 0 < 8 & i
Nuclide (pCi/g) B B3] % 3|l # 3 o & & 3 & 3 6 3l &6 3 £ 3
Cerium 144 -} -|--- -] -~ -[— -{--- - <[ |- ND| ---
Sigma Error +/- - |- b |- |- |- o R
IMDA® -] - -[--- -|-- -f--- o[- — -f--- -[---]  0.80]---
Thotium 230 -|--- -] --- -{-- = -] - -|=-- -[~-- ND{-—
Sigma Ercor +/- -} 2 o i [ | -|--- - -f-- o -
MDA* -] --- -{--- -|-— -[--- - - -] -[---] 18.90]---
Bismuth 214 0.43[--- -|--- |- - -[--- - -[--- -[-- =
Sigma Error +/- 0.06] --- | |- |- - — -|--- - -f---
MDA’ 0.27] - -| - -] --- -f - -|— - |- o - -[ -
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Table A-3.7 Gamma Spectroscopy

& b b &b b o & -

2 |4 |4 |8 [8 |2 |§ |3

& - 2\ «? ¥ ' ~ 2

o 1| 2 | Q | Q | ¢ ] 9 | & 1l 3
Nuclide (pCi/@) T B 2 A % 3 2 3 2 3 = 3l 2 3l & 3
Polassiurn 40 094|--] o057 o028 0.39][--] a90]- 4l vazf-|  1.s0]--
Sigma Ermor +/- 0.2} o007}-| o003 o008 009]- J—I o030 0.18]--
MDA* 075{ ul o027 u] oozl u] oa9lul oaru -] ool ul omfu
Cesium 137 0.07] -~ ND{--- ND|-— NO|-—-|  o08]-| ~O|-|  Goe]-- ND| -
Sljg\o Error +/- 0.01]--- -] - -f--- 0.01|-- -|--- 0.04] - -|---
MDA® 002|--] o2 o0} oo o002]-{ oa0l--| oo03]-| o003l
Lead 210 Ao 0.41]-- Al 026l 1.18]-- ||  os88]--| 099]--
Sigma Error +/- A1 o0.06]-- -]  oosf-| o010 -  o0o08{-—-] 0.10]--
MDA® -1 oo} v -1 o0aelul o023l u =]  036] ul o0260f U
Radium 224 ND|-—-|  0.30]--- ND] - ND|-—]  0.68] - -~ ND{—|  1.26]---
Sigma Eror +/- A=l o] -] 4] a.a7]-- |- - 0.36]-—
MDA" 061f—] o020l ul o0a7]--] o022]-] o022~ 41 o077lul  0.24]--
Radium 226 0.46]—| 031 NO|-—| o0.8}-] o040|--] 0.36]-- ND|—|  0.76]--
Sigma Error +/- 0.02)--1 001 o 00—} 0021 003}-- 41 003
MDA" 004 ul o003jul 00— o002ful oo3dlul oa7f—| oos8lu] o003]u
Radium 228 0.30{--] 0.27]-- ND|--]  0.isl--]  0.a7]-- - NDI-—-| 116
Sigma Error +/- 0.020|--|  0.02]-- -] o0010]--] 002]- -{ - -] 0.04]--
MDA* 007{ u| 0o0s{ul o003]--] o003]u] oo0s|u 41 016l ul 004
Uronium 238 ND|-—| 036|—| 0271 o0a7]--] o0.s33]-- 41 0e7f-|  1o1]-
Sigma Error +/- || o00s{—| o003~ o00s]--] o006 d—1 o4 o]
MDA* 041 oa8lu]l oa2ful oa3uf o2u -] 039l ul 025 U
Thallium 208 0.13] - [ |-l 0.043]-— |- A= onf--| a9
Sigma Error +/- 0.01]--- - || 0.004]--- - 4—|  ooif—| 002
MDA* 0.020] - -[--- J—{ o010l v -f--- 41 004l ul ©602]--
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Table A-3.7 Gamma Speciroscopy

HHC-2-SD-G-
HMC-1-SD-G-|
HMC-2-5D-G-1
HMC-3-8D-G-I
HMC-4-8D-G-|
HMC-5-3D-G-t
IHOP—1 -3D-G-
REP-1-SD-G-|

DV -
DV e

Nuclide (pCi/g)
Lead 212 0.39] -~ ND| --- ND|— 0.19}--- o 0.43 0.34] - 1.42| -
Sigma Error +/- 0.02} --- - - |- 0.01}--- -{--- 0.07) - 0.03] --- 0.06] —
MDA" 0.04] U 0.02) - 0.02}--- 0.02| U o B 0.14} - 0.07] U 0.03{---
Bismuth 212 | |- e 0.09]-— -] e o i
Sigma Error +/- o -] o 0.02] --- -1 -f--- o By o
MDA’ - o i 0.07{--- i i B o o
Cadmium 109 o b 0.74{ --- o i e 0.67] - ND| --- -l |-
Sigma Error 4 /- -] 0.14{ - -] -1 0.13] - -]--- |- o
MDA*® o 0.20] --- -1 i 0.29] U 1.10] — e -f---
Beryllium 7 -| - -] R i R -1 o o -|-- e
Sigma Eor +/- -|--- e - . -] -|--- - -1
MDA* o -] o -1— -1 a e D -]
lodine 131 - o -] - -|— -] . o 0.10] ---
Sigma Error +/- o -l -l o -1 -1 -1— 0.04) ---
MDA* -[— o R o e -l o -f--- . 0.01] -
Protactinium 231 -| - o b -l |- o b Rt o 111 -
Sigma Emor +/- o R e R -|— |- e -l 0.22| -
MDA" o N o |- o - -] 047]—
Protachinium 234 -] R -l o -[--- ND] - «| - 3.89) -
Sigma Error +/- -] --- -|— |- -] --- -] - - o 0.66] -
MDA* e - -] . -|---]  20.50]-— |- 2.96] ---
Yitrium 88 [ o o -]--- o -1 ND| --- o
Sigma Emor +/- - |- |- e -] -f—- | b
MDA* -4 — | o e . o b 0.12] --- - -f---
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Table A-3.7 Gamma Spectroscopy

) b b b b & N

e 18 (2 |8 |8 |4 [§ |38

& " 3 °f= 3 < - %

BRI
Nuclide (pCi/g) : 3l = 3|l = 38 2 38l £ 3 £ 3 2 3 & 3
Cerium 144 i = - = - J=_030[— = 1=
Sigma Error +/- = - = 1= J=_oJo[<= = -
MDA e 1= | 1= |=|__0.30]-— e -
Thorium 230 = 1= 1= 1= = ) 1= -
Sigma Error +/- - -1 - -|--- |- -|--- -1 -
MDA = 1= |- = J—[_11.90[— |- 1=
Bismuth 214 1= = 1= = 1= = = =
Sigma Error +/- -] -] -{— o |- | |- -
MDA* . 1 4= 1= 1= - = 1=
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Table A-3.8 Tritium
_ e 8

3 & 3 3 3 o 5 & 3

d) d) ] L] ] ]

& 2 a 8 3 2 2 2 3

2 < 2 5 £ . & & .

R Yol od ] 9o 1l o il © 1] o ] O

a. a a g i &
Nuclide (9Ci/g) w Al 4 3l ¥ B 6 3B o6 3l o 3 ¢ A & 3l F 3
Tritium 0.48]--| ND|--| ND}-} ND{~| ND}]—| ND|-|]  ND|—| ND[-|  ND|-
Sigma Error +/- 0.10]-- - -1 o -]--- -] -] -l
MDA® 0.17}-- 0.6l U Gl u 0.171 U 0.04| U 0.04] U 0.06] U 0.06] U 0.06] U
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Table A-3.8 Tritium
s |8 |8 |3 |a |a |5 |3
] ] (D
8 | 8 2 2 | g |8 3 3
& - <y R4 ¥ 9 - 2
¢ if € & € ] 9 i € g @ i & if @
Nuclide (pCi/g) T A £ 38| % 38 £ 3] 2 3l 3 8 3 & 3
Tritium ND| --- 0.03{ - ND|--- ND|-— ND} --- 0.04{ --- ND|--- ND|---
Sigma Error +/- o 0.03] - -)--- - o 0.04}--- -]--- -|—
MDA* 0.06| U 0.06] U 0.08] v 0.06] U 013l U 0.08) U 0.10] U 0.07] U
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Table A-3.9 Ammonia and Total Organic Carbon
- Q o

s |2 3 |9 [9 o |& & |0

A P A 3 8 a g 3 2

2 < & - - -~ o o -

! : ! H i : o i Q) : Q : O : Q) b ) :

a a a < & &
Parameter (ug/g) g 3 ¥ 2 o 5 o & &6 3 o 3 6 3 & 3 F 3
Ammonia 195]--1 w02l 29— 261]--] n~pJ--] nD]-] o0760[--] 0764]] 2.49]---
Detection Limit 12.7]-]  0971]-| 0789|--| 194 -1 o0.404[—| 0.404]--| 0.389]--] 0389]-| o0.521]--
Totol Organic Caon 10c) __ |>190000] J| 46700 J] 27400| J| e3800] of 674l ] ses] o aes| J 397 | 8eco}
Detection Limit 295  809l—| 657 61|  336]--] a36|--l  a24f— a24]--|  ase|-

** Data Validation,

Page 44
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Table A-3.9 Wet Chemistry

3 (3 |8 |3 |3 |8 |3 |3
A a fa a g o) ‘£ ¢

@ P P D P D a fal

& - o % Y ¥ - @

EEREEREEREREEE R EE
Parameter (ug/g) T 8 £ A £ 3B F A = 38 = 3 ¢ 3 & 2
Ammonia 1.40] - ND|-—-|  as|-] o[ 145  3.43[-] 18] o0.642]-
Detection Limit 0.565)---| 0.397]--| 0476 0412]---| o7nsl-| o0a78]—| o04n|-| o0.435]-
Jotal Organic Carbon (TOC) 5870 J| 4620 J| ss520] Jf 2120 o] 33300l ] nsoo] | 10700 U] 9r00| U
Detection Limit a7 330|--]  36|---| 344]—] so9l--] 399]- 359  36.3]-—

** Data Vaildation.
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Table A-4.1 Melals
— Q
(2] & (73] oy )]
Compound (ug/L) 5 o3 @aa Hpa duwa 0 wd §ed & asd
Aluminum 2610 || 2280 || 40| [|--{ vnool e J 1790] 8 o] 1648 slne] 87.8] o] .
Antimony 856 u 55.6] U|- 55.6] u|- 856f v 55.6] |- £5.6] u{nP 55.6 ul -
Arsenic 1.0] uwi{ w 1.0] uw] uJ 2.2] sw| J 1.0} u 1.0] uw] uJ] 1.0] U|NP 10| u]--
Barium 31.3] 8 J 2621 Bl J 189] 326 8] J 256 8| o 251 s|we 19.9] 8] J
Beryllium 09| ul- 09 ul- 09 u|-- 09 v]- 09 vu]- 09} u|nNpP 09| |-
Cadmium 2.7] u]- 27 v|- 2.7 uj-- I 2.7 uj-- 3.8] Blnp 2.7} u] -
Calcium 2450] o] J| 2460 6| 4 3660] o o 3630] 8| 4 3070 o] o 2975] e[ne 594] 8| J
Chromium A5 - 3.5] uf-- 3.5 uf-- 3.5 vf- 35| |- 3.5 ulnep 35| u]--
Cobalt 6.0 u]-- 6.0f u|-— 6.0 u]-- 6.0l u)-- 10.1] ¢] 4 6.0] U|NP 6.0l v -
Copper 3.7 u]-- a7l ul- 37| uf- 3.7 |- 371 u]-- 371 ulwe a7l ol -
Iron 14401 €f 4 1450] €] J 2690 €] J] 262y €| J 654 € J 521 NP 417 g J
Lead 1.0] u]- 1.0] uw] w 1.2 8} 4 1.0] u|-—- 1.2] 8 1.3} BjnP 1.0] u] -
Magnesium 584] 8| J 560 o - 568] 8 s 1040] Bl J 812] 8 4| 785] bpnp 474] 8| J
Manganese 165.0} - 120.0 - 150.0 - 84.2 116.0} 121.5 NP 56.3 -
Mercury 01| u|— 01 uf-- o1 v} - 02| g J 0.1] uj- 0.1] ujnNp Q1f u] -
Nickel 200] u| - 20.0] uf— 200] u|— 20.0{ u|-- 20.0] |- 2001 ulnef 200 uf -
Potassium 2690| u[--| 2690 ul-| 2690 uf-| 2690] ul--| 2690 ul--| 2690] ulwnef 2690] o] -
Selenium 1.0 u]- 10| uf - 10 uf - 1.0] uw| us 1.0] of -~ 1.0] ufwe 1.0] uw] w
Silver 3.5 u— 3.5] uf- 3.5] u|l-— 3.8 |- 3.5 u]-- 3.5 ulne 3.5] uj--
Sodium 22101 8] J] 27001 8] J 2440f 8| J 18200] 21601 8} J| 2094] B]nNP 1740 8| .
Thatlium 1.0 u]— 100 ]~ 10| - 10| u]-- 1.0[ - 1.0[ ulne 1.0] uf-
Vanadium 3.6] u) - 36f uf-- 3.6] u]-—- 3.6 3.6] u]- A6 v|ne 3.6) u]--
Zinc 48] 6 v 70 8l v  68] o u 38 ol ol 3] o] o] 138 elnel  36] 8 o

* Data Qualifier. *" Data Validation. Page 46 (SWATER.XLW]Table A-4.1 Metals
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Table A-4.1 Melals

Q _ - _ -

d ¢ & ¢ ¢ ¢ ¢

o - N o 3 < Ao

g .5 g.iy e.i §.i g, g, 4 g %
Compound (ug/L) ¢ d o I Fo I @0 I Jao I F O I 3o I @ o
Aluminum 117.0] efne] 201.0] 1650[ o} o] 1900] e J 1510 o | n130] & of 1410] o 4
Antimony 55.6] U|np 56.6] u 556| u 55.6| U 55.6] u]- 95.6] u 556 u|-
Arsenic 1.0] Uu|nP 1.0] - 1.0] u|-- 10| v 1.0] ujf- 1.0 uj-—- 1.0] uw| w
Barium 18.8] 8|NP ?0.4] 8] J 2000 8| U 298] 8 J 279 9| J 254 8| v 2231 B} J
Berylium 09| ulne 09| u|- 09 vu|- 09] v~ 09{ u]- 09 u|-- 09] u}-
Cadmium 32| e|np 271 vl - 2.7 uf-- 271 y|- 2.7] u|- 271 u] - 2.7] |-~
Calcium 569 B|NP 827] 8| J 415] sl J| 5731 s 4 747] 8| J 6941 8| J 634] 8] J
Chromium 35 ulne as| u|- 350 |- 35| ul-- 35l ul- 35| u]- 35 uf-
Cobat 6.0] ulwne 60[ v~ 60 uf-- 60| u|— 60| ul- 6.0] u]-- 60| v
Copper 3.7] ulne 7] u] - 371 u| - N 371 u]- 3.7l |- 371 u]-
iron 424 NP 206] €] 4 18f €| J M g 208] ¢ 4 204 e} 4] 329 €] J|
Lead 1.0] ulne 10uwfuld 1| o of 10} uf-- 10| |- 1.0] uf-- 1.0{ uf--
Magnesium 24| elnel 531 o] A 40s| ol o 363 8 o] 677l 8| o 639] 8 o s34 o] 4
Manganese 55.8 NPl 792 — 26.9 34.4 22.6 ~ 21.5 35.3
Mercury 0.3] ujne 0.1f |- 0.1] ui- 01 ul- Q1] u]- 0.1 vu]-- 0.1 uf--
Nickel 200] wuinel 200| uf-- 200] u| - 200 uf-- 20.0] - 200| u]- 200 u
Potassium 2690] ulwe]  2690] u[-| 2690 ]| 2690 ol 2690 o[- 2690 ul--I 2690 |-
Selenium 1.0} u|ne 1.0| uw] w 10l uwjugl 10| uw us 1.0 uw| us 1.0 uw| ws 1.0} uw| w
Siiver 3.5] Uu|nNp 3.5 uf-- 3.5] uf-- 3.5 u]-- 53| 8| J 3.5] ul- 3.5] u]-
Sodium 1866 e[|  1680] o] o 1640 8| o 1610 Bl o 2n0] o] o 2050] el Jf 1950] of .
Thatlium 1.0[ ulne 1.0] o] - 10 o] - 1.0[ |- 1.0] uf- 1.0] uf- 1.0] ul-
Vanadium 3.8] uine 3.6] |- 361 u|-—- 3.6 uf-- 3.6] u|- 3.6 u] - 3.6] -
Zinc 3.3] bpIne 58] gl v 51 8| J 43| 8l v 52| 8| 4 43] 8l U 300 sl U
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Table A-4.1 Metals

Q ¢ &

9] $ d. : o :
Compound (ug/l) 03 2u3 ®oaa
Aluminum 235.0 3840 |-] 1800 o s
Antimony 55.6] u}-- 55.6] u|-- §6.6] U] --
Arsenic 1.0} uf-— 1.0] uw] w 1.0 u] -
Barium 270[ o o 78.7[ 8 o 199 o 4
Beryllium 09| v]- 0.9 09 u]-
Cadmium 271 U] - 30| sl v 271 u]-
Calcium 7968] Bl J 24600 16201 8} J|
Chromium 35 u]-- 3.5 u|-—- 3.5] uf--
Cobalt 6.0] uj-- 91 8] J 60] u|--
Coppet 371 vul- J.7] u|- 371 u]-
Iron 421 el J| 4190] ¢} J 6771 € 4
Lead 1.0] uw] wi 1.0] u- 1.0{ uf--
[Magnesium 581 B8] 4 2220{ 8| J 566] 8} J
Manganese 52.5 —] 5760 -] 2130] |-
Mercury 01 ul-— 01 - 02] 8] J
Nickel 200] ul— 200 u|-- 20.0] v -
Potassium 2090 v — 2690 — 2690] v -
Selenium 1.0} uw| us 1.0 vw] uJ 10{ uf -
Stiver 35| B J 3.5 u]-- 14.6 -~
Sodium 21201 o] J 56400 - 12201 8| J
Thatliur 0] uf~ 1.0 uw| v 1.0] u]--
Vanadium 3.6] u]-- 3.6] u]-- 3.6] u]--
Zinc 4.5 Bl uj 7.5] Bl U 59 Bl U

* Data Qualifier. ** Data Validation.
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Table A-4.2 Pesticides/PCB's
- a
& ¢ 3 ¢ ¢ ¢ ¢
= % 2 Z 3 S 3
- T T T T
Compound (ug/L E 03 Hoa Bual 503 §ea Su3 Suwa
Alpha-BHC 005] u-| o008 u 005] v~} o00s] u]-] o005 of-| o008 w 005| u
Beta-BHC 005 ul-— 0.05 u]- 0.05] vu|- 005} ul-- 005 u 0.05] u|- 0.05] u] -
Delia-BHC 005 ul-] o00s] u-| o005 ul-| o005 ul-| o005 -] oo0s] o] ocos] ul-
Gamma-BHC 005 o[- 005 ul- 005 u[-| o05f vi-| o005 u--] o008 u- 00s| ul-
Heptachlor 005 - 005{ ul--] o005 u[-] o005 o[ o0o0s] -] oos| o] oos| -
Aldrin 005 ul-] o005 u--| o00s] ul-] o0o0s|] J—| oos|] J-I oo0s] o[-] oos| u-
Heptachlor epoxide 005 uf--] o008 vl-| 005] o] o00s] o[- oos] of-| oo0s| -] oos| -
Endosulfan | 005] ul—-| 005 uvl--| o005 u-| oos] u-| o005 005 ul--| o005 uf-
Dieldrin 0.10] ul- 000} ul—-] o010 vf—| o010l o[ o010 -] o010 - 0.10] u}-
4,4-DDE 0100 u—-| o0a0] v 010} ul—{ 030} v~ o010l u]-| 010 o~} o010 of-
Endrin 010 vl--{ o010f u]-f o010f -] o010 u-] o010 o-] o010 -1 o010l -
Endosulfan Il 010 vl-] 010 u - o010 uvf-| ool -] o010 o[ o010f o] o010 of=
4,4-DDD 0.10] uvf-] o010 u]- 010 uf-| 010 -] o010 of-] o0a0] - 0.10] -
Endosulfan sulfate 010] u[-] 010 uw-| 010f o[- eao[ o[-l oaof o[- 0ol W] 00| o[-
4.4-DDT 010 u[-| 010] ul--] o010 -] ool o~} o] -] o0l o[- oo of-
Methoxychior 048] ul-| 048] v[-] o048] u-] 049 -] 048] | 048] u[-] 4] ul-
Endrin ketone 010 u]-- 0.10] o] 0.10] u|-— 0.1 v|-- 0.10] uf-- 0.10] u|-- 0.10] v|--
Alpha-chlordane 048] ul-| 048] vl-| 048] ul-] 049 o] 048] o-| o048 o[- o048l uf-
Gamma-chlordane 0.48] u|- 0.48] u|-- 048} u| - 0491 u| - 0.48{ u]-- 048| |- 0.48] u|--
Toxaphene 095 uj- 095 u|-- 0.95] u|-- 098] u|- 0.95] u}- 095 u|-- 0.97} v} —
Aroclor-1016 048] ul-| 048] u 048] ul--| 049] - 048] ul-{ 048] o[ o048 -
Aroclor-1221 048] ul-] 048 u[-| 048] o] o049] ul. 048} ul--| 048] - 0.48] |-
Aroclor-1232 048] ul—-| o048 uf-] 048] o -] o049 u|-] o048 |- 048] uf- 0.48] ul-
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Table A-4.2 Peslicides/PCB's
- Q
& 4 & o ¢ ¢ d
= % 3 3 2 z 3
A - S I TN T S - - T - S
Compound g/l g 53] S oal Bz Swi 503 Sui Zoz
Aroclor-1242 048] ul--| o048} ul-| 048] o|-] 049 - 0.48] u 0.48] u| - 0.48 v
Aroclor-1248 048} u 048] ul-| 048 uf--| 049 v 048] ul-| 048] o]-| 048 of--
Arocior-1254 095| v 095 ul--| o095 u-| 098] u 0.95] u 0.95] u 0.97] u|-
Aroclor-1260 095 o] - 0.95] - 095] ul--1 098] u]- 0.95] ul- 095] ul--| o097 u]-
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Table A-4.2 Pesticides/PCB's

¢ ® ¢ ¢ d @ ¢

2 z 5 & S 3 S

~ & - o o hi &

S Q Q 3 Qi Q i Q i Q i
Compound (ug/) T 08 T o8 %oa %03 283 28d 2 aa
Alpha-BHC 005] ul-| o00s] ul-| o005 of-] oo0s| -l oosf u 005 u[--| o0s] u
Beta-BHC 00s|] ul-| o00s] v 005 u 005 ul-| o005 u-| o008 v 005] |-
Delta-BHC 005 ul-| o005 -] o005 v 005] u[-| o005 u 005] ]| o005 u
Gamma-BHC 005 vu]-- 0.05] u|-- 005 - 0.05] u]-- 0.05| u|-— 005 u 005 u
Heptachlor 0.05] u] - 0.05] | -- 0.05] u] 0.05] uf - 0.05{ u- 0.05 vl 0.05] u] -
Aldrin 005 ul--] o008 u--| o005 ul- 005 ul-| o005 u[-| o0o0s] u-| oo0s] -
Heptachlor epoxide 005 uf--| o00sf u[-] o008 u--| 005 o[- o0s] J-| Toos] o[ oosl d-
Endosulfan | 005 u 005 u[—|] o005 -] o005 u[-] o00s] -] o0os| - o0os| ul-
Dieldrin o.10] - 010 ul--] 010 u--| o010 of-] 010 o] o0 o[- o010 -
4,4-DDE 010 vl—| o010l uv—-[ 010 uv-] ou0] o~ o010] f-[ o010] -] o0l ol
Endrin 010] ul--1 o10] -] oa0] W] o010 -] 010 - ool - o0 of-
Endosuifan li 000 ul--]| o0l o] 0o] o[- oao] o[- o0l o[- 00| o]~ oao[ o
4,4-DDD o0l uf—| o010 u[—| @10f o-f o0 of-] eao] o[ 0ol o[ 0a0] |-
Endosulfan sulfate 0.10]_ ul—-| ot uf-—-] o1} uv--] o010l ul-| o0 u-] 010l o] o0 uf--
4,4-DDT 0.10] ul-| 010 uf-] o030 u-| o030 o= aio] o] a0 o[- ord] ul-
Methoxychlor 0.49] uf - 0.48{ u|-- 049 u] -~ 0.48] u| - Q48] vu|-- 0.48| u|-- 0.52| u]--
Endriin ketone 0.10}f u| -~ 0.10{ u] - 010 uf-- 0.10] u| - 0.10] y| - 0.10] u| - 0.10] u}-
Alpha-chiordane 049 ul-] 048] ul-| o049 u]-] 048] of-] 048] of--] o048 - 052 uf-
Gamma-chlordane 0.49] u| - 048} uf-- 049} u|-- 0.48] u|-- 0.48| u|-- 0.48{ ui- 0.52] |-
Toxaphene 0.98{ u] - 0.95] u|- 098] v]-- 095 u|-- 095 u|- 095 u]-- 1.00] v --
Aroclor-1016 049 vl-1 048] o] 049 ul-| 048] u-| 048] o] 048] o[- os2| ul-
Arocior-122) 049 ul—-| 048] ul--| o049 vl-| o048 u|--] 048] o|-| o048 - 052 -
Aroclor-1232 049 o] -] o0.48] uf- 049 ul—-| o048 uf-| o048 of- 0.48] of- 0.52] o] -

* Data Qualifier. ** Data Validation, Page 51 (SWATER XLW)Table A-4.2 Pesticides & PCE's
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Table A-4.2 Pesticides/PCB's

; g ; g ;

! 3 = = 2 = 2
Compound (ug/L) :;t Gi_a f oA $ 038 £ 33 I @ad T a3 £ 0d
Aroclor-1242 049 o] 048] of--| o049] o[- 048] u 0.48{ u| 048] u]l-| o052f ul-
Arocior-1248 049 uof--| 048] v 049 u|l--| o048 u 048] ul-| 048] u|-| o052 -
Aroclor-1254 098] ul—-| o095 u oval u 095 |- 0.95| u 095 u|- 1.00] w
Aroclor1260 0.98] uf-- 0.95] u}- 098] u|-— 0951 u| - 095 u|- 095 vu|- 1.00] vu|-

* Data Qualifier. ** Data Validation,
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Table A-4.2 Peslicides/PCB's
Q $

d : q :

Compound (ug/L) 2 o 3 £ o 3
Alpha-BHC Q.05 v — 0.05] u| -
Beta-BHC 0.05] uf — 005 u] -
Delta-BHC 005 u] -~ 0.05] o] -
Gamma-BHC 005} uf — 0.05] vu| —
Heptachior 0.05) u| - 005 vl —
Aldrin 005 vl — 005 u] -
Heptachlor epoxide 0.05] u| — 0.05| u| —
Endosulfan | 005] ul -] 008 o -
Dieldrin 0.10] uf - 0.10] o] -
4,4-DDE 0.10] u| - 0.10] ] —
lEndrin 0.10] uf — 010 uf -
Endosufan Il 010 vl—] 010 uf -
4,4-DDD g0 uf—~] o010] uf -
Endosulfan sulfate 010 vl -] o010] u -
4,4-DDT 010 v -] o010} o -
Methoxychior 0.48{ vu] — 0.48| u] —
Endlrin ketone 0.10] | — 0.10] vy -
Alpha-chiordane 048] o] —| o048 o -
Gamma-chlordane 048] u] — 0.48] u| —
Toxaphene 0.95] v} - 095 v} ~
Atoclor-1016 0.48] u| — 0.48[ uf -
Aroclor-1221 048] u| — 0.48f u| -
Aroclor-1232 0.48| u] — 0.48] u]| —

* Data Qualifier. *" Data Vdalidation,
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Surface Water Sampling February 1993

Table A-4.2 Pesticides/PCB's

¢ é

% 3

a3 T i
Compound (ug/L) 3_ 4 5 3
Aroclor-1242 048] u{ - 048] u| —
Aroclor-1248 0.48] v| 048] v
Arocior-1254 095 o -1 095 o -
Arocior-1260 095] ol -1 o095

* Data Qualifier. ** Dato Validation,
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Table A-4.3 Volatiles
+ Q
3 ¢ 7S ¢ d é ¢
N - Y DR T - I COR I B .

Compound (ug/L) % a3 % a B % 3 B 6 a3 o 33 o &3 o 33
Chloromethane IO| u| - 10] U - 10| yf -~ 10| uf -~ IO| Ul - IOI U -~ 0] v
Bromomethane 10] v 10l uf .- 10] uf .- 10] u 10| u 10| v 10] u
Vinyl Chloride 10] |- 10] ]~ 0] v 0] o~ 10] u 10] v 10 _u
Chloroethane 10 u| - o] uf- 10 uf - 0] Y- 1wl - 0] uf - 10] U] -
Meathylene Chioride 2| BJ|su 2] BJsU 2] BJ| 5y 5] u]-- 2] 8Jjs5u 5] u]-- 5] uj-
Acetone iof U] -— 10] U] — 10] u] - 10} U] uJj 10] Y] - 10] ulw 10f v —
Carbon Disulfide 51 u]-- 5| ul— 5] uj-- 5] uj— 5] u|- 5] uj- 5 u]-
1,1-Dichlcroethene 5] u|-— 5| u|~- 5| u|-- 5] |- S| v~ 5| - 5 u| -~
1,1-Dichlioroethane 8l ul-- 5 ul- 5] |- 5 u]-- 5| ul-— 5] u]- 5| uj-—
1.2-Dichloroethene (fotal) st ul - 5| u|- 5| ul- 5] ol 5| ol 5| ul- 5| ul-
Chloroform 5| |- 5| u|l— 5] ul- 5| o - 5] vu]-- 5] |- 5] u]—
),2-Dichloroethane 5] ol - 5[ u] . 5| ol .- 5[ uf.- 5[y - 51 ul-- 5] uf-
2-Butanone 10 u] w 10] vl w 10] vl w 100 o] r 10] ujw 10] ul r 10] o] u
1,1,1-Trichioroethane 5 v|-— 5| u]-— 5] uf-- 5] u] - 5] ul-- 5| u]- 51 ul-
Carbon Tetrachloride 51 u]— 5| u|-- 5] uj— S| |- 5 uj-—- 5 ul- 5] uf-
Vinyl Acetate 10] u|-- 10} uf - 10 u] - 10| ul- 10] vu]-- 10l vl - 10] uj-
Bromodichloromethane 5] uf- 5] wu] - 5| |- 5] u]- 5] v]- 5] u]- 5f u]-
1.2-Dichloropropane 5| uf— 5| ul-— 5f | — 5 u]-- 8 vyl 51 U] - 5] u]-
cls-1,3-Dichloropropene 5] uj— 5] v]l-— 51 U|- 5] u]- 51 uf- 5] u]- 5] uj-
Trichloroethene 5| u]—- 5| u]-- 5 u|-- 5] u]- 5] Uf- 5] u- 5] u]-
Dibromochloromethane S| u] -~ 5] u]— 5 |- 5] |- 5] Uj- 5| ui- 5| U]~
1.1.2-Trichloroethane s| o]~ s| o] - 5| uf-- 5| u]- 5| o[- 5| u] - 5| ul-
Benzene 5| ul— 5 UI—- 5] u|-- 5 UI- 5 |- 5 v- 5] u]-

* Data Quailifier. ** Data Validation,
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Table A-4.3 Voldtiles
_ _ a)
. & T @ & & &
(P (b 1 [] []
- X & T ~ ey €
a . & a . i e . 4 ¢ |3 Q i Q i Q i
Compound (ug/L) % 33 4 3 H 8B & 038 G &3 o o3 o B8
trans-1.3-Dichloropropene 5] u 5] u]-— 5] U] - 5 u 5] u|-- 5 v S| ul--
Bromofonm 5] |- 5| uj|-— 5 ul— 51 U] - 5| u 8 ul- 5 U
4-Methyl-2-Pentancne 10] Ul - 10] u]— 10) U 10]  uf - 10] v] - 10 U 10] u
2-Hexanone 10| v 1] o] 0] uf- 10] u 10] v 10] o - 10f ul-
Tetrachloroethene 5| u]-- 5] u]-- 5] u]- 5] v -- 51 ul- 5] U~ 51 uf--
1.1,2.2-Tetrachlorethane 5 u s| o] - 5 uf- 5| ol 5| o 5| o] - 5| u--
Toluene 5 u|-- 5 u 5] u]- 51 u- 5| u 5] u|- 5 u|--
Chlorobenzene 50 u|- 51 u 5 u| - 5] vl 5 v 5] uf-- 5 u]l—
Ethylbenzene 5] uf-- 5{ 5] ul.- 5] u 5| v 5] |- s| ul--
Styrene 5| u 5 u 5 ul— 5 u 5 v 5 u]- 5 u]--
Xylenhe (Total) 5] u]- 5 U 8l ul— 5 u § v 5 u] - 5 ul

* Data Quaiifier. ** Data Validation.
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Table A-4.3 Voidtiles

¢ ) & Y o @ ¢

z = Z P 3 5 3

o & - oy e T B

O : O 3 Q : Q : Q : Q : QO :
Compound (ug/l) I3 =TT owd 203 2od i od = 8jd
Chloromethane 0] ul - 10| uf-- 10| u|— 0] u 10 - 0] ol - 0] u] -
Bromomethane 10 v 10[ uf.- 0] u 10] uf-- 0] u]- 10{ u}— 0] u
Vinyl Chioride o] uf-- 10| ] - 10] o 10] u] -- 1w v 10 ol .- 100 u] -
Chloroethane o] o] — 10] - 10] u]- 0] ul- 0] |- 10] ] - o] U] -
Methylene Chiloride 51 uj- 50 ul— 5| u]- 5| u|-- 5 uf-- 2] BJsu 5 u
Acetone 0| - 10] ol w ol o] u 10| uf vl 10l ol w 10] ol - 10] uf -
Carbon Disulfide 5 vl 51 vl - 5 vl 5| u} - 5 u] - 5] ul- 5 u]--
1,1-Dichloroethene 5| o] - 5| - 5/ o] - 5| v 5| uf- 5| u] - 5] o] -
1,1-Dichloroethane 5[ u]- 5| ul - 5| ol - s| u|— 5 ul- 5] o] — 5] ul—
,2-Dichloroethene (Total) 5] ul— 51yl 5 5| ul-- 5] o] - 5] |- 5] uf-
Chloroform 5 ol s{ ul— 5| of.- 5| uf.- 5] uf.-- 5| uf- 5] of -
1.2-Dichloroethane 5 uf - 5| uf-—- 5| ul- 5] ul— 5| ul - 5| uf-- 50 uf--
2-Butanone 10] uvjui 100 U] R 10| UI R 10] Ul R 10] Ul R 100 uvlw 10 vjuw
1,1.)-Trichloroethane 5| ol 5[ ul— 5[ ol 5l U - 5 o] s| ul. 5] o] -
Carbon Tetrachloride 5 v 5] uj-- 51 u| -~ 51 uj- 5] uj-- 5] y| - 50 U} —
Vinyl Acetate 100 uf-- 101 v - 100 uf - 10| uf-- 10] u|-- 10 - 10] |-
Bromodichloromethane 5[ u].- 5] ul- s| . 5| o] 5] o] - 5l o] - 5| uf-
1.2-Dichloropropane 5l vyl - 5] u]-- ;] U| - 5| u]-- 5] uf-- 5] ul- 5| u|-
cis-1.3-Dichloropropene 5| ul-— 5| y]- 5| - 5] u]- 5| uf- 5] uf- 5| ul-
Trichloroethene 5| u|-- 5 U] 5] U - 5 u]-- 51 ul- 5] u]- 5 u|-
Dibromochloromethane 5| uj -~ 8 vl - 5 U] - 8 Y] - 5| uj- 5 uj-- 5 u|--
1,1,2-Trichloroethane 5] ul-— 5] uj- 5 Y| - 5 u]- 5 uj- 5 u|-- 5| uf-
Benzene 5] uj— 5 ul— 5[ u|-- 5] uf-- 5 u]-- 8 u]-- 5/ u]-

* Data Qualifier. ** Data Validation.
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Compound {ug/L)

Table A-4.3 Voldtiles

HHC-2-SW-G-|

DV| *
DV..

DV' L]

DV' L]
DVI—!

HMC-5-SW-G-I

DVl *
DV' *

trans-1,3-Dichloropropene

!

8romoform

4-Methyl-2-Pentanone

t

o len |en IHMC-4-5W-G-|

}
[ L (%)

2-Hexanone

Y
——

(]

=

Tetrachloroethene

1.1,2,2-Tetrachiorethane

i

Toluene

Chigrohenzene

Ethyibenzene

Styrene

Xyleng (Total)

an lon lon Lo o |on |on [ (D fen |en |HHC-1-5W-G-

clejeclele e le je e e (e |QF
+ I » QB
*
cleleleielele leic e | @

Ll joan [h ion [an jon 1O O O [on

o lon |on lon fen |en §en |S 1S |en on [HMC-1-SW-G-)

clele|lclelcte le e | e |
1] 1

H
o o len o on Jon |en | IS Jen [en [HMC-2-SW-G-|

adeon o |on | on {0 |© 1S Len [en JHMC-3-SW-G-I

*
clelelelclc|lcic e |c]e &
: L B :l
cleleclele e icle e e ic @

[ ]
clelclelelelcic]lc]e e |@
*
cleiclelelc e jele e ic i@
1 1

o o on fen |on {on len
!
en lon |on Jon ton Jen fon
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Table A-4.3 Volatiles

(.!) — o~ i) <

= = = = =

@ 8 o} o) o

: d _ 3 A : 2 : N a2 .t

Compound (ug/L) a3 ¥ 93 = 0d E 0b = 83 = ad
Chiloromethane Y y 10] u]- 10| u ol ol - 10[ u--
8romomethane U ] IOI uj - 10| u 10| U] - O| U
Vinyl Chiotide U U 10] ul- 10] v 10] o] - 0]
Chiloroethane yl - uj - ]0| Ul - 10] v} — 1| |- 10] U]~
Methylene Chloride BJ | - 2] 8] sui 2| w5 2f ul- 5 uf--
Acetone uj - U 15 u 10f  u] - 10] v wj N E
Carbon Disulfide yl - yl - | I 5] u]-- 5] u] .- 5| u]--
1,1-Dichloroethene ul - uf - 5] u|- s| o - 5| u 5| o
1,1-Dichloroethane u] - U s| ul- 5 ol 5[ ul- 5| u|-
1,2-Dichloroethene (Total) y Y 5 u}-— 5| v 51 vl 5] u]-
Chloroform U ul - 5 uj— 5] v 5| v 5 u}--
1.2-Dichloroethane U u 5| uj-- 5 v 5] u 5 u]-
2-Butancne U U 1] Y] KR 10] u 100 v O] ujul
1,1,1-Trichloroethane yl - yl - 5] v]- 5] uj- 5] u 5] uj-
Carbon Tetrachloride y u| 5| ul— 5 u] - 5] u 51 ul-
Vinyl Acetate u u 10] |- 10] ol - 10l u o ul-
Bromodichloromethane u 5 51 u|- 5 v 5 ul- 5 uj-
1,2-Dichioropropane ] 5 5| uj- 5] u|- 51 u 8l Y-
cls-1.3-Dichloropropene U 5 5 ui — 51 ul- 5] u 5 U] -
Tiichloroethene U 5 ) u 5l ul- 5] u 5 u|-
Dibromochloromethane U 5 51 u|-—- 5] u}- 5 ul- 9 uf-
1,1,2-Trichlorcethane U 5 5] u|-— 5] ul- 5] u 5 Y-
B8enzene ] 5 5] u|-- 5 U| — 5] u 5] U|-

* Data Qualifier, ** Data Validation,
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Table A-4.3 Voldtiles

(‘P ¢' ~— [a] [yp] A~

Z 2 ¥ ¥ ¥ &

- ‘ o] 9 B fol

S.i £ .8 o.% 8.y 8.i 3.%
Compound (ug/L) I @b ¢ @b s @b S 03 s @b £ @b
trans-1.3-Dichloropropens 5] uj- 5 u| - 5| u]-—- 5] u|-- 5] u 5] u}l-
Bromoform 5] u|-- 5] u|- 5] uj-- 5] v 5] uj-- 5| uf-
4-Methyl-2-Pentanone 10] v i0f ] - I u| ~ 10| ]~ 10] u] - 10 ul-
2-Hexanone 10 o] 10[ uf - 0] ul- 1] u 10l o] - 10 ] -
Tetrachioroethene 5] uj- 5[ ] - 5] u] - 5] Uuj-- 5] uf- 5] ul-
1,1.2,2-Tetrachlorethane o8 u| - 5| u] - 5] u]-- 5] u]- 5] u]-- 51 u|--
Toluene 5] uf-- 5] u|-- 5] u|-- 5] u]- 5 u]-- 5] uj-
Chilorcbenzene 5 ul- 5] uf - 5 u|-- 5] u]-- 5| uf.- 5 uf -
Ethyltbenzene 5 u]-- 5] u|- 5 ul- 5 u]-- 5 u]-~ 5 U|-
Styrene 5 u|-- 51 u|l-— 5] u] - 5 uj- 5] u]- 5 uf-
Xylens (Totah 5] u]-- 5 ul - 5] uf-- 5| ul - 5 u|-— 5] u]-—

* Data Qualifier. ** Data Validation.
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Table A-4.4 Semi-Volatiles

3 ¢ & ¢ ¢ ¢ ¢

g 2 : 3 s : 2

2 - S - T O Y - T -
Compound (ug/l Su3 Hoa B53 JSual Buvdl Gua &6ad
Phenol 10| uf - 10| uf - 10| ul - 10} o] - 10| uf - 10] uf - 10] u] -
bis (2-CloroethyhEther 10] ufus 10| u|w 10 ufus 10] ] - 10} o] w 0] u 10| u
2-Chiorophenol 10 uf-- 10[ ul-- 0 ul 10] ul.- 10{ v 10{ uf - 10| u] -
1.3-Dichlorobenzene 10| U] - 10} v - 10] vj-- 10| y 10| v 10 |~ 10] v --
1 4-Dichlorobenzene 10| v] — 10| U] -- IOI u| — 10] Ul - 10} v} - 10] vu] - 10] ul —
Benzy! Alcohol 10| uf - 10| of - 10| ol - 10| u] - 10| o] - 10] ul - 10] ul-
1 2-Dichlorobenzene 10} o 10| ul - 10] u| - 10| ul— 10| u|— 10} uf-- 10{ o -
2-Methylphenol 10} ul 10 uf-- 10f uf - 0| u 10{ uf- 10{ | -- 10f u] -
bis (2-ChloroisopropyDEther 10| u] -~ 10| u 0] uf- 10| ul - 10| u]- 10] vl - 10] u
4-Methylphenol 10| o] - 10| u] - 10 uf-- 10] ] - 10| u] -- 16 u| - 10| uf--
IN-Nitroso-Di-n-Propylamine 10| uf - 0] uf- 10} u] — 10| of 10| ] - 10 u - 10 uf -
Hexachtoroethane 10} u| - 10| u] - 10| u] - 10| uf — 0] o] - 10 uf- 10{ u]--
Nitrobenzene 10} uf .- 10{ u-- 10| o] - 10} ] - 10| o - 10} uf- 10| uf -
Isophorone 10} u] — 10] ] — 10] o] - 10] o] - 10] v — 10] |- 10} v] -
2-Nitrophenol 10} u] - 0] o] - 10| of - 10| o] - 10| of 10| ul - 10] uf .-
2.A-Dimethylphenol 10 o] - 10{ v]— 10] o] -- 10] o] - 10| u 10| v - 10| uf -
Berzolc Acid 48| u| - 48] u| - a8{ u| - 50] o] us 48| v| - a8} | w 48] uj us
bls (2-Chloroethoxy)Methane 10] uj— 10] v] — 10] v} — 10| Ul — 10] u| ~ 10f u] - 10] Y-
2 A-Dichlorophenol 10| uf - 10} uf - 10| u}- 10| u| - 10| ] - 10| o] - 10] u-
1.2 A-Tiichiorobenzene 10| uf - 10] of - 10 uf - 10] ul- 10| u]- 10[ uf-- 10] -
Naphthalene 10] uf - 10| of - 10{ u| - 10] ul - 10| uf - 10| uf 10{ |-
4-Chioroaniline 10] ul- 10] uf 10{ uf - 10| ul- 10] ] - 10f uf - 10| u]-
Hexachlorobutadiene 10| uf 10| UI-- 10| uf-- 10] uf-- IOI uf -- 10| u] - 10] u]-
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Table A-4.4 Semi-Volatiles
- o
¢ | § | ¢ | ¥ ¢ %

Compound (ug/Ly Hoal Hop Hod o0d 6oy  b60d 6oa
4-Chioro-3-Methylphenol 10] u 10| uf - 10] ul- 10| of - 10] ] - 10| ] - i0f uf -
2-Methyinaphthalene 10] u] - 10] uf - 10| v 0] o] - 10 v 10| v o] u] -
Hexachlorocyclopentadiene 10] ] - 10{ u| - IOI u W v~ lOl uf — 10| | -- i0f v
2.4 6-Trichlorophenol 10| o] - 10] u 10} uf - 10{ u]- 10] v 10| o -- 0] v

2 A 5-Trichlorophenol as| o] — a8] ol - a8} o] - 50| | - 48] u| - 48] u 48| ul -
2-Chloronaphthalene 10 ul-- 10] u] - 10] ] - 10| ] -~ 10| u] - 10| u 10] u]-
2-Nitroaniline 48| o] - a8 | - 48| v - 50| u - 48| u] - 48] u ag| v
Dimethyl Phthalate 10} o] - 10 uf- 10| o] -- 10 ul - 10| u 10} u 1o} uf -
Acenaphthylene 10| u 10| ] - 10] o] - 10] uf- 10} u 10] v 10| o] -
2,6-Dinitrotoluene 10| uf - 10] ol -~ 10| uf - 0] ol - 10| u 10 u| - 10| uf-
3-Nitroaniiine 28| o} 48] o] — a8} v — 50 ul r 48] u|-- 48| ul r 48| ul R
Acenaphihene 10] ol - 10] ol - 10] uf - 0| of - 10 u 10 v 10 uf—
2 A-Dinitrophenol 48{ u| 48] u - 8| v 50{ u] - ag| u} - a8l v] - 48| o] -
4-Nitrophenol 48] v - 48| ul - a8| u| - 50| uf 48} u| - 48] ol - 48| u -
Dibenzofuran 10] ol - 10] u] - 10| o] - 10| u] - 10} u] - 0] ul- 10] o] -
2 4-Dinitrotoluene 10] ul - 0] v 10] ] .- 10| of - 10| v 0] uf - 10| ol
Diethyiphthalate 10] u] - 0] uf - 10} o] - 10| uf - 10} v 10{ v -- 10| u] -
4-Chlorophenyl-phenylether 10| ul - 10} u] - 10[ uf - 10| u{ - 10] ul - 10| u] 10{ ul ~
Fluorene 10} o] - 10] u] - 10| uf - 10 u] - 10] u 10 u| - 10] ol -
4-Nitroaniline a8| v| - 48| u] — 48] u| - 50 o] w a8 u| - 48| ] us 48] u| v
4 6-Dinitro-2-Methylphenol a8| o] - 48] vuj - 48] u| - 501 u| 48] v 48] v 48] v| -~
N-Nitrosodiphenylamine (1) 10| v} — 10{ uf — 10| u|— 10 uf — 10} uf 10| u 10 uf -
4-Bromophenyk-phenylether 10 u| - 10| u - 10 |- 10] o] - 10{ | 10 u 10] o] -
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Table A-4.4 Semi-Volatiles

& Q & ¢ ¢ ¢ ¢

2 % 2 2 z z 2

N I S - 2 - Y - T I T B
Compound (ugt Gozl Soa Buz 3wa Sws Ssd  5o3
Hexachlorobenzene 0| o] - 10| o] - 10| ul - 0] u 10| v 10| u] - 10 U
Pentachlorophenol 48] vu| — a8 ul- 48| u| - 50| u| - 48] v 48] u 48| u| --
Phenanthrene 10] u] — 10| |- 10f v 10| U 10] u| — 10{ vl — 10} v
Anthiacene 10| o] - 10| uf - 10} u 10] vf - 10| u 10] uf - 10| uf-
Di-n-Butyiphthalate 10} vl - 10] uf - 10| uf - 10| u] - 10] v 10| o] - 0] o] -
Fluoranthene 10{ uf - 10] o] - 0] u - 10| of - 10{ v 0] uf - 10| ] -
Pyrene 10| uf - 0] o] - 10[ ul - 10| u] - 10| ] - 10] u 10| uf -
Butylbenzyiphthalate 10| uf-- 10 U|— 10| uf— IOI | - 10] v 10] u]-- 10| v] -
3 3-Dichlorbenzidine 19| uf - 19] o]~ 19| o] - 20| uf - 19} uf - 19] of - 19] o] -
Benzo(a)Anthracene 10| uf — 10 u] - 10| o] - 10| uf - 10| u 10| u] -~ 10} u]
Chrysene 10 uf .- 10 u] - 10| u] - 10| uf - 10} uf-- 10] o] - 10] uf -
Bis (2-EthylhexyPhihalate 10| ul 10] u] - 10| ] - 10| uf - 10} u 10] ol - 10| uf -
Di-n-Octyl Phthalate 10| uf - 10| u] - 10 u] - 10| uf - 10] v 10] ul - 10| uf -
Berzo(b)Fluoranthene 10 uf — 10 o] - 10] uf - 10| u] - 10] u] - 0} o] - 10{ o] -
Benzo{k)Fluoranthene 10| uf - 10| of — 10| o] - 10] o] - 10] u] - 10| of - 10] ul -
Berzo{(amPyrene 10| u] - 10| uf-- 10] y] 10| u]— 10} v 10] u]- 10] vj -
Indeno(1,2,3-cd)Pyrene 10| ul - 10} uf — 10| uj- 10} ] - 10 v 10| u| - 10 o]-
Dibenz(a hyAnthracene 10| ] - 10| o] - 10| u] - 10| o] - 10 u 10| o] - 10| o] -
Benzo(gh.)Perylene 10] ul - 10| u] - 10} u] - 10| o] - 10[ u 10] ul- 10| uf -
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Table A-4.4 Semi-Volatiles

% 5 ¢ & g ¢ %

3 3 S z S 3 2

~ 8 -~ oy o v iy

O s O i o Q3 O Q Qi
Compound (ug/L) Toa *od Zoad o3 od w3 20d
Phenol 10[ o] - 10] v 10| uf - 19] v 0] u] - 10| ] - 10| v
bis (2-ClorosthyhEther 10] uf - 10] u] - 10| |- 10| u 10| u 10] u| w 10] ] -
2-Chlorophenol 10| v 0] o - 10| v 10| uf - i0] of - 10] uf -- 10] v
1.3-Dichlorobenzene 10| u]- 10| o] - 10{ ] - 10{ uf - 10| o] - 10| u]- 10} uf-
1 4-Dichlorobenzene 10| of - 10] o] - 10} o] - 10| uf - 10| ] - 10| u| - 10| uf -
Benzyl Alcohol 10| uf — 10] u] - 10| o] - 10| uf - 0| ul - 10} u] -~ 10| uf-
1,2-Dichlorobenzene 10| | - 10{ uf - 10{ u] - 10] u] 10} u] 10{ o] - 10} u]-
2-Methylphenot 10| |- 10 u] - 10| o] 10} uf— 10] uf 10] uf 10] ul -
bis (2-ChloroisopropybEther 10| o] - 10| u] 0] of - 10| uf - 10] u]- 10| uf - 10| uf .-
4-Methylphenol 10| uf - 10] uf - 10| ] - 10} uf - 10| of - 10| v - 10{ ul-
N-Nitroso-Di-n-Propylamine 10| u]- 10| ] - 10| ul 10} uf — 0 uf - 10{ u] - 10| uf-
Hexachloroethane 10] of - 10| uf - 10| o] - 10} u]- 10} uf - 10] o] - 10 uf -
Nitrobenzene 10{ uf - 10| u] - 10] o] - 10| ul- 10] u] -- 10| v] 10§ ] -
isophorone 10| U] - 10| uf — IOI u 10 u|-- 10] v — 10] U] -- 10| ] -
2-Nitrophenol 10| uf 10| uf - 10} u] - 10| o] - 10| o] - 10| uf - 10| o] -
2.4-Dimethylphenol 10| o] - 10] ul - 10} uf - 10| o] - 10] ] - 0| uf - 10| ul--
Benzoic Acid 48] vjw 48{ u| u 49| ul w 48] i v 48| u| ul 48] vl - 49] ulw
bis (2-Chlorosthoxy)Methane 10| - 10{ v] - 10| u] - 10] u] - 10| v - 10] ] -- 10] u| -
2.4-Dichiorophenol 10| u]-- 10| ] - 10] u] - 10{ ul- 10| u- 10{ uf - 10 v
1.2 4-Trichlorobenzene 10| ] - 10 uf-- 10{ u| - 10} ul- 10 u]- 10} uf-- 10 uf.
Naphthaiene 10| o] - 10} u} - 10| u] 10| ] -~ 10| u] - 0] uf - 10] u]-
4-Chloroaniline 10] o] - 10| uf - 10 v - 10| uf - 10] uf - 10] u] - 10] of-
Hexachlorobutadiene 10} uf — 0] o] — 10| ] 10| uf- 10] of - 10| uf - 10| of -
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Table A-4.4 Semi-Volatiles

¢ é ¢ ¢ ¢ ¢ ¢

- N ) Ry < A w0

S O Q 3 Q Q QO i QO
Compound (ug/L) 1938 fud Zoud ZFwa 23 =83 203
4-Chloro-3-Methylphenol 10| u 10| u| - 10| uf - 10] o] - 10{ v 10| u 10 uf -
2-Methyinaphthalene 10| uf - 10| o - 10] u 10| u] - 10{ uf- 10| u] - 10] uf -
Hexachiorocyclopentadiene 10] uf 10] o] - 10| uf - 10f v 10] o] - 0] u| - 10] u
2 A 6-Trichlorophenol 10| u] - 10| u| 10f u| - 10] u] -~ 10] v} — 10| u] - 10| uf -
2 A 5-Trichlorophenol a8| uf - 43| vl - 49| u] - 28| uf - 8| ol -- 48} uj - 49| v
2-Chloronaphthalene 10} vl - 10] uf - 10] uf - 10| -~ 10} vy - 10 u] - 10] v
2-Nitroaniline a8} o] - 48| ] - 49 u} - 48| o] - a8 o] - a8{ uf - 29| ol -
Dimethyl Phthalate 10} u] - 10| o] - 10] uf - 10] uf - 10| uf - 10] o - 10{ uf .~
Acenaphthylene 10| uf-- 10] v - 10| o] - 10| o] - 10] uf— 10] uf - 10] u] -~
2.6-Dinfrotoluene 10| uf - 10] o] - 10} o] — 10| ] - 10] o] - 10] uf .- 10] u] -
3-Nitroaniline 8] o] r 48] o] r | ul r 8| o] r ag| | r a8 ] - 49| | ®
Acenaphthene 10] uf -~ 10] o] - 10| u|-- 10| v 10| uf-- 10| uf - 10 uf -~
2 A-Dinitrophenol 48] uj - 48] v - 49] u] - 48] v] - 48] u| - 48] up -~ 49] v
4-Nttrophenol 48] u| 48} u| - 49| uf - a8} | - ag| v} - 48] ul - a9 u
Dibenzofuran 0] u] - 10] uf - 10| u] -~ 10} uf — 10| u| - 10{ | - 10| uf -
2 A-Dinitrotoluene 10| v] — 10| | - 10| | — 10| u - 10] ] - 10 ] - 10| u] -
Diethylphthalate 10 ul - 10] ol - 10] uj-- 10| vl - 0] ul- 10| ] - 10| o] -
4-Chiorophenyl-phenylether 10| ul - 10} ul - 10| vl - 10] o] - 10| |- 10| |- 10 ol -
Fluorene 10] uf - 10| u] - 10| u] - 10} of - 10| ul - 10 uf-- 10| uf -
4-Nitroaniline 48] u| wj 48] uj wi 49] u| uJ 49 u| uJ 48] uj uy| 48] u| - 491 ujw
4 6-Dinitro-2-Methylphenol a8l u] - 48| ]~ 49 u] —~ 48] v - 48| o] - 48] uj-- 49| u
N-Nitrosodiphenylomine (1) 10] o] - 10| uf-- 10] uf-- 10] o] - 10| o] - 10| o] - 10| u
4-Bromophenyk-phenylether 10} ] 10| o] - 10] o] - 0| o] - 10} o] - 10| u]- 10] o] -
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Table A-4.4 Semi-Volatiles

3 3 3 3 3 3 3

: : 2 : : : 3

- ¥ - 2 e Y &

O O @ Q 3 Q3 Q o i Q i
Compound (ug/l) T8 FTuodl Zoa Zuwd Fuad 2wd Zua
Hexachlorobenzene 10] o] - 10| u[- 10] uf - 10] u]-- 10] v 10] u] -~ 10| u] -
Pentachlorophenol 48] uf - 48| u| - 49| u| - 48| ul - 48| u| - 48] v 4] v
Phenanthrene 10{ v|— 0] u| - 10] u{ 10] v 10| u| - 10] v] - 10| u} -
Anthracene 10| of - 10{ ] -~ 10} ul - 10] o] - 10] uf- 10| |- 10| u] -
Di-n-Butylphthalate 10| o] - 10| o] - 10} of - 10| of - 10| u] - 10] of- 10] o] -
Fluoranthene 10| u] - 10| o] - 10} uf 10] o] - 10] uf - 10| u] - 10} ul-
Pyrene 10| uf - 10} o] - 10| o] - io] v 10} |- 10] of - 10 u|--
Butylberzyiphthalate 10] uf - 10| uf - 10| uf 10] ol - 10} u}- 10] o] - 10| uf -
3.3 -Dichiorbenzidine 191 ujus 19| v - 19] uf — 19] vy - 19} v} - 19] Uyl -- 20 u| u
Benzo(a)Anthracene 10} uf - 10{ v -- 10{ |- 10} uf -~ 10| uf - 10[ ul- 10f uf--
Chrysene 10] uf — 10} v - 10] o] - 10] ui- 10| uf -~ 10{ vl - 10} v -
Bis (2-EthylhexyPhthalate 10 ul - 10} uf - 0] u] - 10| o] - 10] uf - 10] vl - 10} uf
Di-n-Octyl Phthalate 10] uf - 10] |- 10| v - 10 uf- 10 u| — 10] uf- 10} v --
Benzo(b)Fluoranthene 10| uf - 101 uj— 10 uf - 10] v]-- 10| v - 10] vl - 10 |-
Benzo(k)fluoranthene 10| o] - 10] ] -- 10| uf - 10] o - 10 uf -~ 10[ uf- 10 uf-
Berzo(a)Pyrene 10] u] - 10l u| - 10] u]- 10 uf - 10§ ul- 10[ u] - 10§ u-
Indeno(1.2,3-cd)Pyrens 10] v] - 10| uf - 10] uf -- 10 uj - 10} u| — 10 uf - 10 uj -
Dibenz(a h)Anthracene 10} u] -~ 10| uf - 0] u] - 10] uf -- 10| uf - 10] uf - 10] u|--
Benzo(g.h.hPerylene 10] uf — 10] uf — 10| uf— 10 ul 10] v - 10] v]- 10] uf -
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Salmon Site Surface Water Sampling February 1993 4/8/94

Table A-4.4 Semi-Volatiles |

¢ é

3 3

d 3 4 ¢
Compound (ug/L) 53 Yo
Phenol 10] o] - 10| o] -
bis (2-Cloroethyl)Ether 10| uj uJ 10| uf ~-
2-Chlorophenol 10} o] — 10] o] -
1,3-Dichlorobenzene 10| uf - 0| o -
1 4-Dichlorobenzene 10} uf - 10{ u| -
Berzyl Alcohol 10} ] - 10] |-
1.2-Dichlorobenzene 10} o] — 10{ u] -
2-Methylphenol 10| u 10] o] —
bis (2-Chloroisopropy)Ether 10 v - 10{ uf --
4-Methylphenol 10| o] - 10 u| -
N-Nitroso-Di-n-Propylamine o] u] - 10| o] —
Hexachlorosthane 10{ uf -- 10[ u] -
Nitrobenzene 10] ul - 0] ] -
Isophorone 10| ul - 10| o]
2-Nitrophenol 10| u| - 10| u| -~
2,4-Dimethyiphenol 10| uf - 0] | -
Benzoic Acid 48] u| - 48] v] wi
bis (2-Chloroethoxy)Methane 10| ul - 0] o] -
2 4-Dichlorophenol 0] uf - 10| o -
1.2 A-Trichlorobenzene 10] ul 10| u] -
Naphthalene 10] o] — 10[ u]
4-Chioroantiine 10] o - 10] o] —
Hexachlorobutadiene 10| u] - 10] u] —
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Table A-4.4 Semi-Volatiles |

¢ &

% z

o : ! :
Compound (ug/L) g 3 3 % @ 5
4-Chloro-3-Methylphenol 10l o] — 10] uf -
2-Methyinaphthalene 10] v| — 0] u| -
Hexachlorocyclopentadiene 10] v 10{ v —
2.4.4-Trichlorophenol 10] u 10] uf -
2 4 5-Trichlorophenol 48| u] — 48] uf —
2-Chloronaphthalene 10] ] - 10} uf
2-Nitroaniline 48] u| - 48] uf —
Dimethyl Phthalate 100 vj—-! . 10| u] -
Acenaphthylene 10§ uf— 10| uf -
2 6-Dinitrotoluene 10| v] - 10| v] -
3-Nitroaniline 48 ul — 48] v] r
Acenaphthene 10] u| — 10] u} —
2 A-Dinitrophenol 481 u] — 48| u| -
4-Nitrophenol 48] uf - 48 u| —
Dibenzofuran 10] uf - 10| u]
2 4-Dinttrotoluens 10} uj — 10| uf —
Diethylphthalate 10 o - 10 | -
4-Chlorophenyl-phenylether 10] u| — 100 u] -
Fluorene 10| u| — 10| u| -~
4-Nitroaniline 48] u] - 48] u| wi
4 6-Dinitro-2-Methyiphenol 48] v -~ 48] uj -
N-Nitrosodiphenylamine (1) 10} uf — 10f u| —
4-Bromophenyl-phenylether 10| u] - 10] ul —
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Salmon Site

Surface Water Sampling February 1993 4/8/94

Table A-4.4 Semi-Volatiles |

¢ ¢

d 3 a :
Compound (ug/l) oa g o 3
Hexachlorobenzene 10| of - 10| U| —
Pentachlorophenol 48 v a8 ] --
Phenanthrene 10] u 10] u] -
Anthracene 10| ol - 10| of -
Di-n-Butylphthalate 10| uf- 10] ol -
Fluoranthene lOl ut — 10| Uy -
Pyrene 10| uf-- 10| uf -
Butylbenzylphthalate 10| u] — 10| of -
3.3-Dichlorbenzidine 19] |- 19] | us
Berzo(a)Anthracene 10] ] - 10 ol -
Chrysene 10 UI-- 10| | -
Bis (2-Ethylhexyl)Phthalate 10 UI — 10] V] —
[Di-n-Octyl Phthalate 10| u] - 10| uf -
IBenzo(b)Fluoranthene | o] — 10| u| —
Berzo(k)Fluoranthene 10 o] - 10} uj -
Benzo(a)Pyrene 10f ] - 10} u] -
Indeno(1.2,3-cd)Pyrene 10} ul - 10| uf -
Dibenz(a h)Anthracene 10] uf — 10] o] —
Benzo(g.h.hPerylene 10] vl - 10 uf -

* Data Qualifier. ** Data validation.
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Table A-4.5 Gross Alpha/Beta
_ o Q

312 |3 |& (8 |8 | ¢ |T |

i < & - - - oy o - €y

! : ! H ! : Q : Q) : |8 : ] : 9 : O H Q) :

a a . < 2 a7 & 4
Parameter (pCi/L) 4 3 4 3 ¥ 3 6 3 ¢ 3l 6 A& 36 3 F I 3
Alpha ND]J--- ND| --- NDj --- ND| --- ND| --- ND| --- NDJ---] 087[---] 1.63{-- ND{ -—
Sigma Error +/- o - --- -|--- . -| - -f--- -] 0.90|---] ).46{--- -|---
MDA 280|UJ] 381U 26110 444|ud]l 2.4 udb  2.46|00] 251ud] 13sludl 27wl 2.32|ud
Bela ND{ --- NDJ --- ND| --- NDJ --- ND| - ND|--| 3.58]--- NDj--} . ND|-- NDJ ---
Sigma Error +/- -|--- -| --- -|--- -|--- o -] 3.59f--- -] --- -f--- -|---
MDA" 563| Ul 6.67] U]l S.16) Ul 623 Ul 4.63] Ul 496 Ul 494] u| 498l Ul s578| u|l 489 U
* Minimum Detectable Actlvity. ** Data Validation. Page 70 (SWATER XLW}Table A-4.5 Gross Alpha & Bela
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Table A-4.5 Gross Alpha/Beta

Q 1| @ 1| € ] @ 1| @ | & | 7 %
Parameter (pCi/L) % _8__% 3 % 3l £ & 2 3 2 3 & 3
Alpha 1,16{--- NDJ---| 1.58]--- NDJ - ND[-—-|  3.50]--- ND ---
Sigmna Emor +/- 1.14] - <] 1.29]--- -] -- -] 3.21]-- -] ---
MDA" 1.75|UJ]  2.36]UJ|  1.89lUJl  3.26fUJ] 2.23|UJ] 4.72|UJ] 2.90]UJ
Bela ND|--- ND|-- ND| --- ND]J --- ND|---] 2.51]--- ND} ---
Sigma Eror +/- -] == -f--- {--- -|--- -] 3.27]--- -|---
MDA* 454 Ul 519 U] 464 U] 5.18| U} 4.36] U} 5652 U} 555| U

* Minimum Detectable Activity. ** Data Vatidation, Page 71 (SWATER.XLW)Table A.4.5 Gross Alpha & Beta
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Table A-4.6 Gamma Spectroscopy
(]
2 ; g 7 7 7 u% 72 P72
2 < & v n ~ < € o
T y N L 1 Q tl O 3 Q Ot
a o o <
Nuclide (pCi/L) MW 3 % B 8 A o B 6 3 o B 6 3 o A F 2B
Tin 113 - of--- |- o §-- | 870 ND|--- ND|---
Sigma Errof +/- -1--- -] --- o -] - -f- 2.10}-- - -]-—-
MDA* - -- -|— -|—| 13.80] U -} -l - 1540} U}  11.00] L
Cesium137 NDJ --- NDJ --- ND{ --- ND| — ND} --- ND{ - ND{ - ND] --- ND| ---
Sigma Error +/- -] -1--- -l = - - “f-- -|-- o “]---
MDA* 13.05] Ul 1097] U] 9.4 U} 11.40| U} 1481 U 1343l y]  8.20} U 13.60] U] 11.00] U
‘ Minimum Detectabie Activity. ** Data Validation. Page 72 {SWATER XLW)Table A-4.6 Gomma Spectroscopy
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Table A-4.6 Gamma Speciroscopy

& ¢ ¢ ¢ ¢ G & 3

' = = = : ;

O | | Q 1] 9 1} Q s} o | & | g i
Nuclide (©Ci/L) £ 3l £ 3l £ 38 F 3 £ 3 = 3 & 3 & 3
Tin 113 NDJ--- ND{ --- ND{ --- ND|--- - ND|--- -{-- ND| -
Sigma Emror +/- -f--- -|— -] ~] == -[--- - -1--- ----
MDA* 850 u] 780Ul neolul 710 U 1| 10.20] v -|-- 9.30] U
Cesium137 ND| --- ND|--- ND| --- ND|--- ND|--- ND)| --- ND| - ND] -~
§i_gmo Error +/- - -1 o~ o] - o b o o ==
MDA* 590 ul 690l Ul 1030[ u] 7.30f U] 13.79{ u] 10.40] U] 1000] U] 7.50] L

* Minimum Detectable Activity. ** Data Validation. Page 73 (SWATER.XLW)Table A-4.6 Gamma Spectroscopy
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Table A-4.7 Tritium
_ Q 2

3 Q s | & |9 ¢ ¢ | & |0

2 < 4 - -~ - oy ey -

! - ! . ’ : a : Q) H H Q) : Q : Q .

d d a & <
Parameter (pCi/mL) ¥ B 4 3_ 4 3l ¢ & 6 3 & 3l o _3_ o 3 £ 3
Tritium 0.40[---] 040]-] 020]-| wno|--] 020 020}--| 020[-| o0.0]--] ~O[-
Sigma Error +/- 0.92]-| onj-] oiof-- d-|  onf-- ollf—{ ool o009[— fer
MDA’ 022| [ 0.22[ ] o023 u[_oa9l u[ 020/ 0201 ©o19|—=]_oa9[ u[__ 020U

* Minimum Detectable Activity, ** Data Validation. Page 74 (SWATER XLW)Table A-4.7 Tritiurmn
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Table A-4.7 Tritium
2 N N S B R NS B R
2 2 3 & S > 2 2
¥ ¥ ¥ (72 ]
ol - N o A "b -~ @
O Q 1 € o € 1] € | Q ¢ % i o4
Parameter (pCi/mL) T 3 £ & z 3 2 al £ 8 £ 38 ¥ ol & ﬁ
Tritium ND| - 010l o010}  ap]--l  020]-] w~o|-] o70--| nND]--
Sigma Error +/- - 03] 0.as]-— || 0.0]-- -] o0as]-- |-
MDA* o9l ul oasful oaoful ool Ul o20{—] o020fu] o023 o0.a9fu
* Minimum Detectable Activity, ** Data Validation. Page 75 (SWATER XLW)oble A-4.7 Tritiumn
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Table A-4.8 Water Parameters
- Q :

s | ¢ s | ¢ | ¢ ¢ [& |¢ |¢

2 % 2 3 2 3 3 2 Z

? . S-— H 2: : E: : ('.+J H 3 . 8: : 8: : L'_:) .
Calegory s 3 = 3 & 3 & 3 & a § & & 3 & 3 £ 3z
Total Akalinity (mg/L) NDJ - ND|—]  5.43]- ND] - NDJ -~ {nNp| nNDJ-- ND| --- ND] -~
Ammonia (ug/L) ND|-—- NDJ--- ND]---|  33.20}--- NDJ--- Ine|  35.30]-- ND --- ND] ---
[Hardness (mg/L) 13.90[ - 13.50[-~] 1670} 19.90|--] 677]-] es7|-| az27}--| a27|-| 82 v
Nitrate/Nitrite (ug/L) ND/ -~ ND]| - ND] - ND|--]  42.20]-- INP|  36.00]--| 3350 ND| -
Ortho-Phosphate (ug/L) 45.00{--| 36.80]—| 39.80{—| 69.70]--| 59.20]- ANl 73001 81.60f-| 83.10]--
Total Phosphorus (ug/L) ND{ - ND| - ND{--| 54.30]--| 3s.50]-- -Np|  ND|-- ND]---|  35.50f--
TDS (mg/L) 3500]--] 3500|-| 3s00]—| 4700 600 -Inpl 25.00f--] 29.00] NDJ ---
1SS (mg/L) 4.00{-] s5.00]--] 800]--] 20000]—] 600 Inp| 1300/ moo]-|  22.00}--

** Data validation. Page 76 {SWATER. XLWHable A-4 8 Water Paromaeters
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Table A-4.8 Wet Chemistry

d ¢ ¢ ¢ ¢ ¢ & 3

z 3 3 3 Z 3 - =

oy - o > 3 b i %

O % O 3 QO 3 O 1 O Q 3 a3 4
Category £ 3l £ 3 2 3 2 3 £ 3a 2 3 & 3 & 3
Totad Alkalinity (mg/L) ND|--|] ND|--| D[]  ND[-—]  ~Dj-- ND|--| 533  ND]--
Ammonia (ug/L) NDJ - ND{--| D[]  w~D|--] 3470]-] w~O]-{ 9440|—{ 7690|-—
Hardness (mg/L) 7.88]-| 9.65|-| 1020]--] w20 776]-] 1180 U] 78.40]-] 13.60]--
Nitrate/Nitrite (ug/L) ND)--| 21600]--]  ~DJ-] 198.00[--| 113.00]---} 11200 ND|]--| 21.10[-—
Ortho-Phosphate (ug/L) 83.90}--| 93.e0]-| 72.70{--| e¢520|--| 6000 63.30]-] 47.30]--| 42.10]--
Total Phosphorus (Bg/L) ND] - ND|--- ND|—-|]  n~p|--| - n~D]-- ND{--]  n~D{-|  NDJ--
TDS (mg/L) 43.00]--] 1400]-| 3400[--] 23.00]--] 22.00|—] 36.00}--] 310.00{--] 18.00[-
1SS (mg/L) 900l 300]-] 6o00l—| 300[-] a4o00l-| 1000]--{ 1800{—-| 7.00/--

** Data vadlidation.
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Surface Water Sampling April 1993

Salmon Site

“>0

3.24]—

QOaMS-Z-OHH

sAQ

4.08--

FO-MS-1-OHH

N

6.00]---

Q1-O-M5-C-0U4D

Table A-4.9 Biochemical Oxygen Demand

w»wAQ[ |

g
-9-MS-2-09| °
wAQf

)
QOEMS-1-DuD| N
AQ| |

S

FO-MS-{-DU9|
«AQ| |

@

N

O-MS-1-dvD| ™
wAQ| |

B
FO-MS-VL-d38| @
NG|

B

FO-MS-1-d39| ¥

Parameter (mg/L)

BOD

Page 78 (SWATER XLW)Tabte A-4.9 BOD
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Salmon Site Surface Water Sampling April 1993 4/8/94

Table A-4.9 Biochemical Oxygen Demand
- —_ Q - - 0 - - O
¢ ¢ g ¢ ¢ ? ¢ & 9
- oy cy o ¥ 3 b - <
Parameter (mg/L) 2 3 2 3 2 38 2 3 5 3 I _5_ £ 3 £ 3 2 38
BOD a74]—|  s70]-| 426]--] 21.20]] s58]-| 3.18]—| 648]--| e8] 372]-
** Data validation. Page 79 (SWATER XLW)Table A-4.9 BOD



Salmon Site

Surface Water Sampling April 1993 4/8/94
Table A-4.9 Biochemical Oxygen Demand|
¢
%
g &
Parameter (mg/L) & O
BOD 8.28|---
** Data Validation, Page 80 (SWATER XLW)Toble A-4.9 BOD



Saimon Site Surface Water Sampling 1993 4/8/94

Table A-4.10
Summary of 48-Hour Ceriodaphnid Acute Toxicity Tests
Conducted April 27 - 29, 1993

! Significant '

Survival (%) Difference

Replicales Vs,
Sample ID Al B c D E| Average| Reference
|CONTROL daboratory) | 80] 100] 100} o] 00| 9] NA
Half Moon Creek Stafions
HMC-1 (reterence) 80 100 100] 100] 60 88 NA
HMC-2 100 100 100 100 100| 100
HMC-3 40 100 100 100 100 88 -
HMC-4 80| 100 100 100 80 92
HMC-5 100 80 100] 100) 80 92
Granthom Creek Stations
GRC-1 (reference) 100 40| 00 - 100} 100| 88 NA
GRC-2 100 60 80| 80] 80} 80| —
Hickory Hollow Creek Siations
HHC-1 (reference) 80 40 &0 0| 60} 60} NA
HHC-2 100 40 80 60| 40 64
Pond Stations
REP-1 (reference) 80 60 100} 80| 80] 80 NA
BEP-1 40 80] 100 80| 60 72 -
BEP-1A 40 60| 60 80 60 60|
BEP-2 40} 60 40 100 60 60 —
GAP-1 80} 60} 80 40 40 60
HOP- 40 60| 40 80 80 60|

V' An asterisk (*) inclicates somple sunvival is significantly less than respective reference survival of 1he 95% confidence level,
A dash (-} indicates no differance.

Page 81 (SWATER.XLW)Table A-4.10 Cericdaphnid
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Table A-4.11
Summary of 48-Hour Fathead Minnow Acute Toxicity Tests
Conducted April 27 - 29, 1993

Significant !

Survival (%) Difference

Replicates vs,
Sample 1D A B| c| D|Average| Reference
|CONTROL daboratory) | 100 100] 100| 100| o]  NA |
Half Moon Creek Stations
HMC-1 (reference) 100 100 100} 100 100] NA
HMC-2 100 100 100{ 100 100
HMC-3 100 80] 100] 100 95
HMC-4 100 100] 100| 100 100
HMC-5 100 100] 100 100 100
Grantham Creek Stations
GRC-) Greference) 100 100| 80 100 95 NA
GRC-2 100 100] 100] 100 100}
Hickory Hollow Creek Stations
HHC-1 (reference) 100] 100} 100 100 100 NA
HHC-2 100} 100| 100| 100 100
Pond Stalions
REP-1 (reference) 100} 100] 100] 100 100 NA
BEP-) 100] 100 100 100] 100]
BEP- 1A 100 100 100 100] 100]
BEP-2 100 100 100 100} 100}
GAP-1 100 100 100 100 100 -
HOP-1 100 100 100 100 100 -

U An asterisk (") indicates sample survival is significantly less than respective reference survival at the $5% confidence level,

A dash () indicates no difference.

Page 82 (SWATER XLW)Table A-4.11 Fathead Minnow



Salmon Site Soil Sampling April 1993 48/94

Table A-5.1 Metals/Cyanide
O (]
! ut @ 2 2 e W

Compound (mg/Kg) S 08 S uwd o8 $0d 03 $83 g &3
Aluminum 3480 | o] 2570] nel s3i0] T | 2480 g 2540] |- ses0] [ne] 2470 )
Antimony 13.4] unjw 13.4] ulnp 12.6] un|uy 12.4] unN]juw) 12.8] unj v 12.8] ulne 12.3] uNjul
Arsenic 1.90] ew] J 1.90] 8]nP 1.60] Bl J 1.0 8] J 1.60] B JI 1.60{ g[nP 1.40 BI J
Barium 284 of J| 317 vl 1a9] 6] | 314 & Nl 8 J 152 elnel 174 6| 4
Berylium 007] ul-| 0.14] efnel 006 ul-] 013 el o 07| ef o] 014] elne] 008 o -
Cadmium Q.71 u] - 0.711 u|nNp 0.67] u|-- 0.66] u|-- 0.68] uj-- 0.68] ujnp 0.65] u]--
Calcium 1570 — 1380} NP 65151 8|l 4 5391 8| 4 247 8| 4 310 elnp 798] o 4
Chromium 16.7 15.8 NP 44.0] - 4.0] - 42 - 5.3 NP 7.2 -
Cobatt 280 ol s 100 ulwe] 2200 o] J| 120 6] | 130 of | 140 elne] 140l 8|
Copper 510 8| v 3550 alwe 200| 8| u 3.30| g| v 0.63] o u| 2.75] B|np 8.20| -
Iron 6540 | 4| a3s0] Ine| 11400 o 4950 4 5300 J s100]  Ine]  s370] ;
Lead 166 nN ] 1330 [ne]l 90l snl o 48] W 4 4.3 d a0l Iwe a7l o 4
Magnesium 18500 Bl J| 2240] sine] 1550{ e J 10301 8 J 82.0] 8 J 1160] snel 11501 8| 4
Mangonese 48.8 J 307 |In| 207 J 144 J_ 164 J_ 315 Ine| 224 J
Mercury 0.06) u|-— 0.06{ uInP 0.05] vl 0.05] v - 0.05] v|-- 0.05] ulne 0.05] vu]--
Nicke! a8} u]- a8 ulne]l  as] |- 4.4 .- 46| u|-- a6] ulnel 133

Potassium 6791 uf- 6791 ulne 641}y — 858) o] o] 878] 8l J 50| uine 835] 8| Ji
Seleniurm 0.35] B8] U 0.23] uIne 0.34] Bl U 021 |- 0.22] u|-- 0.22| u|NP, 0.21] u|--
Silver 0.80] uj-- 0.80] u|np 0.75] |- 0.74] u|-- 0.76f§ Uu|-— 0.76] u|nP 0.73] v]--
Sodium 780{ 8 J 468] slne|l 537 Bl ol 313 el ul 477} B o] s516f elne]  s80] B 4l
Thallium 0.23] vl— 0.23] U|NP 0.21] vw]w 0.21] u|- 0.22] uf-- 0.22] u|wp 0.21} u]--
vanadium 134  |-] 103} slnel 250 —{ 103] 8 J 137 ~| 148 Inel 124 -
zZinc 1500 || 139 |ne 70, -]l 203 2.1 sju a.4] efnp 6.5
Cyanide 0.15) uf—] 0.5 ulwe]l 037] el J o014 ul-{ oa4 o1 o014 une| Gl uf-

* Data Qualifier, ** Data Validation. Page 83 (SOILS.XLW)Table A-5.) Metals & Cyanide.



Salmon Site Soil Sampling April 1993 4/8/94
Table A-5.1 Metals/Cyanide

Compound (mg/Kg) S 28 S 08| S 88 $o0d 83 $oa Sud
Aluminum 2540 | J| 3s20 J 200 | 2600 Jd ase0l [ 2090 ] so00f T
Antimony 12.9] un] ) 13.6f uN] uJ 12.7] UNJus 13.8] unNj uJ 13.5] UN] - IS.OI UN| U 12.6} uN| uy|
Arsenic 180 8| o] 200 el J 210 e o 320 [-] wieol 11 vsol of J 10 o .
Barium 6.1 o] . 7.8] o . 770 ol )| a0l o] o 16| eb ol 198 6 | 107] of 4
Beryllium 007 - 007 ol-| oo¢l ul-I 007 o[- oaa & | o008l J-| oaa] & u
Cadmium 068 ul—| 072] - o0& uf-| o7 -] on| -1 o] - o0&l of-
Calcium 162] 8] J 172] o 4 230] s} Jji 2491 8| J 6671 8| J 184] 8} J| 182] 8| J
Chromium 6.9 7.2 5.4 - 58 16.6 4.6 2.6
Cobalt 1.30] 8] o] 1.90] s8] s 1.60] ef J 220] e J| 300] 8 1.60] 8l o 1.70] g 4
Copper 1.30] Bl U 5.40| B u| 0.85] 8|l v 1.60] 8- 1.40] o] v 1.00| 8| u 2.10] Bl U
Iron o400f | A es0l [ 4] smo]l T s260] [ 4] evc0 J as30] Vol 9os0] |,
Lead 28] N J 52| N J 35 N J 16.7] N 4 591 Nw 971 N 4| 521 N w
Magnesium 83.1] sl o 972] ol J| 1060 ] o 1000[ o of 1900 B J  97ol W | 1380] 8| 4
Manganese 9.1 | REY: J 14.9 J 23.1 J 473 J 10.5 J 265 J
Mercury 0.05] vu]- 0.06] v]-— 0.05] uf- 0.06] uf-- 0.29 0.06] uf-- 0.05] ul-

Nickel 4.6{ u]-- 48] u]l— 450 o] 49| ul- 48] ul-- 53] u|-- 45| vl -
Potassium 654 o] - 689] v - 644] u] - 702| ul - 687] - 761} ul-- 641 uf -
Selenium 022 vl-| 023} uf-| 0220 ul-| 024 o] o023 -] o2l o021] -
Silver 0771 ul-—-1 081 ul—| o076 ul--| 082 u]- 081 ul-| 089 vi--| 075 u]-

Sodium 37.4] Bl v 332 g u 454] Bl U 41.1] Bl v 495] ol u 4571 8l u 304| s u
Thalliurn 022] ul—) 023 uvl-] 022 ul--| o024 ufj-| o023 ul- 026 ul-] o021f ul--
Vanadium 14.6 o 14.7 - 11.6 - 11.4] e v 13.6 - 11.1] 8] 4 17.9 -
Zinc 25| ol v 42 e v 5.3 — 60 [--]1 230 - 5.3 7.5 |-
Cyanide 03s] 8 o 015 ul-| o014l J-] oas] J-I oisl o[-1 oie] o[- o014l ol

* Data Qualifier. ** Dato Valldation. Page 84 (SOILS XLW)Fable A-5. 1 Metols & Cyanide.



Salmon Site Soll Sampling April 1993 4/8/94
Table A-5.1 Metals/Cyanide
]

8 . 9? : g"-' : g’ b4 % : %? : %') :
Compound (mg/Kg) S 3 o8 £ o0d $8d S0d S83 S o0ad
Alurninum 2580 | o] 3sso] | J 1120 J{  7060] 62100 Ine} a2eo| {-| 7500 |-
Antimony 12.4] un| ug| 13.5] un| u 12.2 UN|UJI 14,5] un| J 14.5] ulnp 13.6] un| 12.7} UNp J
Arsenic 054f 8|l v 2.30] 1.30 al JI 1.10] ew] J 1.70] BINP 1.50] aw| J 1.90] sw] J
Barium 1] sl o 189l el o as] el 769l -] esol Inel 1s20] [..]  238] o s
Beryllium 006 ul-| o014 e ] o008 ul-{ oisl o] Wl 029 elne]l 007] & U] o007 8 v
Cadmium 065 ul-] o7 o} o065 ul-{ 077 J-l o077 owel 072 Wl--] 067 -
Cailcium 2591 8| J 344] s8] J 144] e} J 439] 8] J 4271 plnel 2230 — 323] o 4
Chromium 6.9 -~ 15.0 — 2.9 — 7.6 - 8.0 NP 6.3 - 7.1 —
Cobatt 1.30] 8] J 1.90{ 8| J 1.40] sf J 3.80] n|l v 5.20] b8np 2601 8 u 270 Bl u
Copper 8.80| 290] 8l u| 082 8l u| 350 8] a30] elne] s00] 8l J|  s40] 8] 4
Iron 3670 4 5000l [ o 3s30] | 4 ase0] |- 4seol Inel s280] -] zoo0] |-
Lead 1850 nu] 96l N J 78] o | 108 J wsl sl om0l | 45 J
IMagnesium 1160 e | 1670 8] J 408 8| J 1830[ 6| 4 1s1.0f 8lwe] 1620 6| o 128.0] o] J
Manganese 21.3 jq 663 J 6.5 J 636.0 —| 46000 NPp 852 28.5 -
Mercury 0.05] wuj— 0.06] uj- 0.05] u]-- 0.06] Uu]-- 0.06] U|NP 0.06] vu]-- Q.05 v
Nickel a4l ul - a8 ul- 43 ul- 65 o 4 53] slwe} 48] u|- 45| u
Potassium 6291 ul— 685 ul-— 621 o - 738] ul- 738 u|np 692 ul-- 644 y| -
Selenium 021} ul-| 023 u-l o021 ul-] o025l uw] 044 elne] 023 o] 022 -
Silver 074 ul--| o080 u-] 073 u-| o087 -l o087 ulne| a8 u]l-1 o076f
Sodium 46.7] 8] u] 52.3 a| u 38.21 Bl U 48.3] 8] u 49.9F  BinP 716 8] v 6391 Bl U
Thallium 021 o] o023 -l o021 o] o025 ul--] o028 uln] 0230 W] 02 u
Vanadium 7.8 BI J 12.9 8.01 a| J 10.6] 8] J 10.6]  enp 1051 8] J 15.1
Zinc 8.0 163 |- 28 8l u 91| |- 82l Inel 288 || 3] |-
Cyanide 004 ul-] o018l o-{ o028] 8 J 015 - 015! ulne]l  017] of J|  023] of 4

* Data Qualifier. ** Data Validation.
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Saimon Site Soil Sampling April 1993 4/8/94

Table A-5.1 Metals/Cyanide
o

% 2 3 4 % 7 %

e . ¥ .0 s . $ .0 8 .| € .| @ .
Compound (mg/Kg) _ S 03 Soal o8 Soal 38s Lsa 2 az
Alumninum ario]l 1| eono] do70]  |-| 4aa0] wel  a100] [-] 92100 [-| 343g|
Antimony 13.7] unf J 14.6] un| J 13.8] unjul 13.8] uine 13.6] UN] v 14.0] uNjuw 12.9] unj ul
Arsenic 120l ew| of 260} s 130} ew{ o 1.40] elnel 220l ew] o] 400] |- 1.40] ew| J
Barium 2720 o o] o080] || 438 ol s a2.4| slne| 384l 8] | 224 o J 196] ]
Berylium 007] ul-} 007] ol o 0270 sl s o027 e|ne] 027] o | o028 e J o007 uof-
Cadmium 0.72] u|-- 0.77] u]-- 073} v|-- 0.73] U|NP 0.72] u]- 0.74] uf-- 0.68] u]--
Calcium 2501 8] 4 1350] —- 814] og| 785] ejne 17901 €| J 676] Bg| 4| 406] BE]
Chromium 5.9 — 13.8 6.9 - 5.0 NP 6.6 - 7.7 - 3.9
Cobalt 3.60] Bl u 590 8| 4 7.00] 8] J] 8.80] ag|ne 4100 sl v 370f sl vl 350 ej u
Coppef 270 el o[ 880 [~ o061l un--] o061l ulwe]l  120] en] o  062] M-l 057 -
Iron a000] || eno] |-1 azsol || azaol Ine| 7810 [-[ msoof |-l 4270l -
Lead 59 Jd weol [ w2l [ o9l In| 184 [-] 00f |- 73] |-
Magnesium 122.0] o] J| 1560] 8| J| 2500] | s 2280] e|ne| 3510] 8] o] 6150 o J 183.0] o
Manganese 24701 || ¢S810 —| 9560 —~|__ 9940 NPl 4820 3 | 2740 —
Mercury 0.08] 8 u] 006 uf-- 031 8] 4 0.12 NP 007 o] 4 006} u}-- 0.06] y--
Nickel 58] 8l-| 52 uf—| a9l ul-] 49| ulwel a8l o] 50l o] asl -
Potassium 6961 u| - 765] 8} J 6991 uj-- 699 ulne 690] ol 710 vl - 657] u]-
Selenium 0.23] uj— 0.25f u]-- 0.26] Bl v 0.23] unP 0.23] v~ 0.24] uj-- 0.22] u]--
Sitver 0.82] ul-{ 0872} u]l-- 0.82] u|-- 0.82] ulne| 0.81] |- 0.83] u]-- 0.77] ul--
Sodium 4000 8l vl 1540 8} o 7121 8l ul 535 slne]  469] o o] 03] ef ol 05| o o
Thallium 023 u|-- 0.25] u}-- 0.23] u|-- 0.23] ujne 0.23{ u]-- 027 & 0.22] uw] uJ
vVanadium 9.91 8| J 11.4] 8} J 92t 8l J 9.4] s8|NP: 11.0{ 8 J 17.3 851 8] J
Zinc gs| [-] 318 |- 730 ol 3| 198 Inel 19l Nl o 9] Nu|  ss| A 4
Cyonide 013 sl—] 014 u-| o01s] u[-] o035l ulwel o0a8] 8 ) 0asl ul--| o014 of-

* Data Qualifier. ** Data Validgtion. Page 86 (SOILS XLW)Table A-5.1 Melak & Cyanids.



saimon Site Soil Sampling April 1993 4/8/94

Table A-5.1 Melals/Cyanide
i 4 oh Q) fa) W <L
A S S A & e O

Compound (mg/Kg) 3 03 % oa 3283 S0z 3wa 23 23
Aluminum 6360] |--1 a3zl [-| 2950 1610 || 2890] || 1910] |-| sosof -
Antimony 13.6] UN| ty 13.6] unfu 12.6] UN] R 12.2] un} R 12.7] uN| R 12.9] un| R 13.7] v}
Arsenic 220{ ew] o] o075 o | 082 e J 160l o J o078] e | 220 el J 2501 |-
Barium 26.3] 8] J 26.6] 8| J] 7.5] 8] J 42| 8] J 61} 8] J 14.2] 8| J 41.6] 8| Ji
Beryllium 0271 8l o 007l ul-l o006 ol-| o008 u 007] ul-| o007} ul-| o037 o
Cadmium 072 ul-|] o072 ui- 1.40 1 064 v 067 ul--| o0e8] o] o072 u-

Calcium 409) el o] a84] o o]  299] o) A 204 of M| s Wl ossl el A s2l ol A
Chromium 69 |- 6.4 |- as| |- sl |- a7l |- 221 8l o 124 |-
Cobalt 930 el o) 600 e J 1.10] o] o] 230 s 4 160] sl | 230 o I 720 o 4
Copper 0.60[ unl--{ v40] el J 1m0l el W] 130 ol 1.80] el | o057 o] 470] efus
tron 9260 [-| s1aof [ asco] [N azo] [-| 20 || seaol |-| eo0l |-
Lead 12.1 — 81 |- a6l 1| el [-| 123 |- 85 |-l as] |-
Magnesium 28601 8l 4 i90.0] e J 949 8] J 68.7] 8] J 83.4] 8] J 842 8] J1 2480 s8] J|
Manganese 2020 -] sea0] || are]l |-| o211 —1 w7l |-l 2780l -] 690 )
Mercury 0.06f u|l— 0.06f u]--- 0.05] uf-- 0,05 uj-- 0.05] vj-- 0.05] u]-- 0.06] u]--

Nickel 48] ul-- 48] v — 45 u|-—- 43] uf-- 45| u]-- 4.6] uf-- 491 vl -
Potassium 6911 u) - 6901 - 641] uf-- 620 |- 646 u| - 653] uf 6971 U] -
Selenium 0.23] u|-- 0.56] BN uw) 0.21] unjuy 0.21] unjul 0.22} unjw]  0.23] anjus 0.23} vand Uy
Silver 081 v} 081] uvl—] o075 ul-1 073 ul-! o076 -] o771 - o082 -
Sodium 441] 8l | 490 ol ul 440 8l o] 387 el | a47.4] ol o] 258 o | asi| el u
Thallium 026 ew} o 0.23] ul-] 021 o] o2 ol—-| o022 o] o022 ol o023 -

Vanadium 17.4 - 106 s o 05| 8 . 8.0 o J 106] 8 s 84f el o 140
Zinc 5.9 nNw 4.2] a8l J 5.2 411 8l 4 3.8 BI U 271 8] v 53 U
Cyanide 0.15] ui-| 015 ul-| 034 o] o004 8 f 014 -] o014 S| o3[ Jf-

* Data Quallfier. ** Data Validation. Page 87 (SOILS XL W)Table A-5 1 Melals & Cyanide,



Salmon Site Soil Sampling April 1993 4/8/94

Table A-5.1 Metals/Cyanide
2 R, 8, o 5 3 8 .

Compound (mg/Kg) 2 53 Lo Soedl 203 2adl L2ud 2 w3
Aluminum 4830 |-| 2080 [-| 29s0f |-} 24s0f {-] sa70f -] 2770l |.-] 1300
Antimony 14.2] ] - 12.8] ] -- 13.0] o] - 1247 v 14.2] U] -- 125 u 1211 u
Arsenic 280 [-1 150 8l J 4ae0] |- 610 [} 250 [-{ 150} & J 049] ef 4
Barium 42.4] 8] Ji 12.7 al J 29.2] 8| J 127] 8] J ?4.0' - 232y 6] J 7.01 8] J
Berylium 030 el o]l 007 o |l o008 & ol o007 Bl 4 067 8l W] o008l ul-] o007 o u
Cadmium 075 ul-l o067l ul-] 068 ul-| o066] ul--] o075] o] o06s] -1 o064l ul--
Calcium sa4] e o]  232] of 4 1230 |- 28| el | ess] o W 3370] || 247] 6 s
Chromium 1.5 |- 53] |-l 164 |- 59 |- 770 |- 5] |- 2] |-
Cobat 850, s o 230 eju 500 8 u 330 8 ul 106] Bl J 330 8| u 1.40] 8| u
Copper 20500 Elus} 12001 ejuy 9701 E]us 5701 € vl 5.60| BE UJI !6.40| E| uJ 3.50| BE] W)
ron w100  [-| ase0] || is400] || aso] || s3] [-] 73s0 |- 2740

Lead 266 || 244 wj | 852 s 403 [-] 204 [-| 28] |- 56 |-
|Magnesium 261.01 8] J 10201 e 4 2190] B 4 1100 8] 4 3I650] ] J i1740] 8] 4 779] 8] J
IManganese 7460 | o 1090 | o 850 |4 e30l | J om0l [ meol |4 337 f
Mercury 006] ul—| o008 ul.-l o008 ul-] o005 ul-| o007l o] 4 o00s| uj-] o005 u|-
Nickel 50 |- a5{ o] 59| 8l J 44 u- 50 ul-- a4] o 43| vl
Potassium 720] ul-| e8] o] 658 o]l 63| u]--| 720 o]l-| 633 ul-| 615 of-
Selenium 0.24] uN] us 0.22] uNjuJ 0.22] unul 021 uwdud 024 unuw| 021w us]  0.21] unfull
Silver 0.84{ u|-- 0.76] v|--- 0771 u]-- 0.74] u]-- 0.841 u]-- 0.74] u|-- 0.72] u|--
Sodium 61.5] B8] u 43.9{ el u 47.5] sf v 51.1] s} ul 615 8l v 49.4] 8] u| 4).7] 8l v
Thallium 0.24] vw] us 0.22]1 uj-- 022 U] 0.21] vj-- 0.24] uw| u) 0.21] y|-- 0.21] u]--
Vanadium 16.6 — 8.5] 8 4 13.0} o Q7] o] 4 11.2| 8] J 10.4] 8] 4 61 9] J
Zinc s43] |- 78l i 2780l [-] ed] - 8ol [-] 122] |- 35l sl u
Cyanide 014 ul-] o013l ol o038 u-] 013 -] 0386l Wl-] 013 | o012 v

* Data Qualifier. ** Data Validation. Page 88 . (SOILS.XLW)Table A-5.1 Metals & Cyanide.
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Table A-5.1 Metals/Cyanide

8 @ - S g g . g S

<, g 9, % S, % 9, 4 @, Y @, g © , %
Compound (mg/Kg) S @a S oa S a8 S 08 S @b S5 @b 5 @a
Aluminum 2880] |-| 9seof {-| 8soo] |- 9ow] V-1 3280 [-| eed] [-| &80 .
Antimony 1230 vl-| 138] o~ a7l W] 139] u 128] o]~} 146] - 14.4] ul—
Arsenic 1.80] 8 Jf 320 -l 320 |-} 230] Jg 240 1.90] sl 4 230 e 4
Barium gl 8l o 489l || 727 - 509 84.1 -] 603 2360 |-
Beryllium 0.07] sef u 0.44] s8] v 0.86] B} U 052 slu 021 slu 039 8| u 0.39| s8] U
Cadmium 065 ul--l 073 ul-] o077] o]-] o074 -] o083 ool o7 -] o076
Calcium 3771 s} J| 801] s} J| 667_._3- J 10001 ef J 1870 — 1710} 2550]
Chromium 108 -] w08 -] 182 |- 39 |- 750 |- 67 11 135] |-
Cobatt 590 el v| 7.30] s} 4 710 el uf 6800 8l ul 1.70] 8l u 7.70{ s} J 7.80] 8] J|
Copper 11.60| g w 6.10| £l w |3.30| Ef us 9.00| g| v 5.70| elu] 10.40] €|u] - B.40| E UJI
lron 10300 [ 12900] [-] e200]  [-F vaecol -1 eesol 11 7sa0l || icaco] [
Lead 18.7] wl Jl 28] sl 139 sl 96| s|--! 139 |-{ 157 —| 242 -
Magnesium 163.0] 8] J 64701 8[| 1800] 8] 4 5170] 8 J 211.0] e J 3370 el J 46001 8] J
Manganese 2120] 1| 60l |4 394 o 300l |4 900l | 9as0f | 3ol |
Mercury 005] uf-| o008 u-{ 00 o] o007 4 o0o06| 8l f o008 ul-| oosl & J
Nickel a4 |- a9l o] w8l (- 50| ul.- 2.6] ul - 52| .- 51 o]
Potassium 627] |- 702| u}— 745 u] - 709] ul - 651 ul-- 741] ] - 733] o]
Selenium 0.21] unjus 0.24] BN| J 0.25] uNJw|  0.24] uN] vy 0.22] uNJusf  0.25] unjus 0.25] unjul|
Shver 074] ul--{ o082] ul—| o087 ul-] 083 uvl-{ o078l ul--] o087 -] 086l -
Sodium 517) el | 537 8f u| 828] 8l ul 480 el o]l 80s|l &l | 704 e J 1350 6 u
Thallium 02 wwwl o024 o] 025 u-| o02a -] o022 J[-] o028 ul-[ o028l ul-
Vanadium 13.8 ~| 222 | 340 || 274 |-] 32 | 149 ~| 218
Zinc 12.5 — 95| -] 179 —{ 104 |-l 104 (-] 136 14.7 -
Cyanide 0.12] |- 0.14] y] - 0161 o J 014] u|-- 015 Bl j 059 g J 0.15] u}--
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Table A-5.1 Metals/Cyanide
O
% % 2 8 2 2 %
S 3 g 3 8 3 <
: : : : : : & : & : : :
Compound (mg/Kkg) 93 208 2os 2oi 2wz 203 33
Alunninum ss70, || 3900 -| 2280] |-] 3100 3580 [ne] 4370 || 2190 |-
Antimony 13.3] u|-- 141 uf --- 13.6]  Uf-- 13.3] u| - 13.3] u|np 14.4] uf --- 12.4] un| J]
Arsenic 1.30] BN 4 1.801 8n| 1.00| BN] i 1.20] BN} J 1.20f BINP 1.70] an| ) 1.90] 8] »
Barium 1891 8l 1 221] el 4 1900l e d  a27] ol J 436l elne]l 353 8| J| 178 6| 4
Berylium o20] 8l o] 014 8l o 013 el o] o028] Wl o] o013] efw] o027] o W[ 006 -
Cadmium 093] ol ol 075] o[- 098 o |l 0700 ul--| o070 ulwe] 1300 -] o06s] -
Calcium 723 o] o 23s] 8| 351 o] W 436l e of  a37] elne]  ase] ] f ez o o
Chromium 7.6 i 50 J k0l | 7.7 J a6l w42 J 53
Cobalt 3.30] 8] J 160{ & J l.00| Bl J 2.20] J 2.10] BjNP 310 B JI 290] 8] v
Copper 2.50| Bl | 063] ulu 0.60| u]— 2.30| 8l J 2,30 osjnp 1.90 & J 3.80| Bl v
lron 10900] f-1 a4se0] |-] 2790l || 34aso] |- 3370 Inel a130] [-] 3260] |-
Lead 66f Nl J 23] N 7.5] Nl 4 I0.0I N g 9.7 NP 6] N 4 1.5 J
Magnesium 3760] el J 1960 e 4 12400 8] | 570 e J 1730 elwe] 21200 8| Jf 1010] of -
Manganese 1070 [-] s6s] [-] 1040l [-| s3s00] [-] 3320 Iw| 2330] |-| a3} |-
Mercury 0.06] v]|— 006} Uu|-- 0.06} ul-- 0.06] u|-- 0.06] ujnP 0.06] uf - C.14 -
Nickel IEE 50 uf-- 4.8 v a7l - a7 ulwe| s3] u]— a4] v
Potassium 676] o1 79l ul=| 774 Bl J 676l ul-.] 676l ulwel 732 of--] 630 o
Selenium 023] un] /] 024) un| A 023 un{ Rl 023w R  023] une]l 025wl W 02| o
Silver 0791 ulw] o084} ul-I 081 u-] 079 ul--] o079l ulne] 086 ul--| o74] uf--
Sodium 604 s ul 5621 sl ul  439] Bl ul 469 el vl 605] selnel 597 Bl | 425| 8] u
Thallium 0.231 uNj uJ 0.24] un| uJ 0.23] unju) 0.23] unj UJI 0.23] ufnP 0.25] unfus 021} v
Vanadium 187 |- 970 ol 5ol el | 7l sl J s slnel 95| Bl J|  s4] 8| 4
Zinc 4.8 -— 4.6] 8] J 2.4{ o J 4.3] 8l 4 43] 8|np 45| 8l J 13.3
Cyanide - 004 uf-| o0asl o] 03] u[-] o014 o] o0as| ulw| 014 ul-| o014 -
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Table A-5.1 Metals/Cyanide
7 ”

(5]

3 i 2 2 2 ¢ 2

= = = = o o N
Compound (mg/Kg) 308 303 3208 o3 Z2ea 283 sz

Aluminum assol -] 3sw0] |-l a3so] [-| a070 142000 || 17000] fne| 7840
Antimony 12.8] uN] 9 12.4] un} J 13.3] unl 4| 12.5} un| 14.8] N R 14.1] u|ne 13.2] BN] R
Arsenic 1.80] e 1900 ew] o 400 || 7ol el o veol o 4 2200 efne] 220 |-
Barium 329 ol o 482 (-] 3020 8| 4| s8] 8l W 227 ol § 246 elne| a93] |-
Beryllium 0072 o[-} 013 8 4 007 o[-| o006l oI o023 8 | o015 eln] o007] of-
Cadmium 0670 ul-| o066 ul-1 070 u-| o066 ul-| ooof o 4 o075 ulnel 069 o]
Calcium 712] ol o 250 [~ 1490l -]  7o9] 8| 4 vizol el W] 11700 elne]  s76] o] 4
Chiomium o6l || 59l |- 53 |- 66 |- 148l |-l wol Il 79 |-
Cobalt 250] 8l vl 360 o]l vl 380 e[ ul 180 sl ul 490] ol J 340l elwel 3.80] o .
Coppet asol el | maol |-l w0l -] agol o J  sa0l of 4 370l elwe]  asol o] 4
on 4220) || w0600l |- 7280l [-| asa0] || r9700] T-1 17500 Ine| 12300] |-
Lead 8.8 J 54.3 J 22.9 J 6.6 J 6.9 - 7.8 NP A -
[Magnesium 1710] 8 4 1900 8| J| 2510] 8| J| 1610} e uv| 1300.0{ }--] 15000 NPl 77301 8|
Manganese 209l 1| oa9l -] woaol 1| 264 [-] 248 [-] 289l Inel 6] -
Mercury - 0.21 - 0.05] u|-— 0.07] s8f v 0.06] 8] u 0.06] uf-- 0.06] ujnp 0.06] u]--
Nickel 48] 8| J 4.4] uj- 471 u 44| u|-- 50] u|-- 50| ulnp 471 |-
Potassium 648 u| -~ 633] u]-- 676] uf - 633 u|-- 7171 - 717]  ulnp 667] u--
Selenium 022] u-| o2 vi—| 023 ul-| o021 u--| o069 el f 034 efne] 022 onfu
Silver 076] ul--| o074l ul-] 079 ul-| o074 o]l-| o084 ol-| o084 ulnel o078] ol
Sodium ' 47.5 BI U 48.2| 8|l u 5991 Bl U 80.1] 8|l u 56.6] s J 67.4] B|NP 44,71 8} J
Thallium 022] ol o2l -] 023 of-] o2l J-] o2a o[-| o024l ol o022 of-

Vanadium 700 ol o 97 & J 103 o . o8l 8l o 209 || 2065] [w| 172
Zinc _ 331 [~ 293 [-] so9 |- 67 -1 138 -] 168 Inef 02| |-
Cyanide 0.14] uj-- 0.14] u|-- 0.151 u| - 049 8] JJ 019} 8| J 0.16] ulne 0.15] u]--
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Table A-5.1 Metals/Cyanide
Q Q 4 < g 9 5

Compound (mg/Kg) c%bg c%bg 3&8 c%bg :%'Cﬂa .-%EBB %b%
Aluminum 3750] a160]  {—| eav0| [-]| 270l || 3seo sf 6830 J 6520 4
Antimony 13.5] UN] R 13.6] UN] R 12.4] UN] R 12.2 unju) 12.6] un| UJI 12.3] unjul 13.0] un] w
Arsenic 0.73] 8| J Q.64 BI J 1.40f 8] J 1.0 8] J 1.50 a| J| 1,80] Bl J| 1.50] 8] J
Barium 4290 |1 326] o] | 195 8 o[ 303 el 4 253 8| Jf asol [-| 352 o
Berytlium 0.07] uf-- 0.07] u]-- 0.06] u]-- 0.06] 8l u 0.06] u]- 0.13 ai v 0.13] 8] v
Cadmium Q.71 u]- 0781 B J 0.65] uj-- 0.64} u|-— 0.60] U]l 0.65] ul-- 0.69) v]--

Calcium 406 8| J 3611 8] J 403 8l Ji 543] 8| 4| 6571 s J 5020 — 393 8] J
Chromium 4.3 — 5.4 — 12.2 — 9.6 - 6.8 28.9 — 5.2 -

Cobatt 096 ul-1 210 el s 220 8l sl 290 8l 4 250 o 4 350 8 | 230 el
Coppet 060 ul-] 120 el o] 190 el J  aso] o] | 380] s ol es0] [-] 430 o u
lron 3530l {-1 s700] [~} 7420] |-l 4000] |4 4400l [ 20l [ s420] |
Lead 98- |— 7.9 11.] — 1291 N 4 13.4] SN JI 16.6] N| J 1011 N] 4
Magnesium 197.00 o] S 2230 8l 4 2710l 8 J 2140 8 J 2060 8l S 4450] e J 3310] 4 J
Manganese 430 || meo] || 326] [ aa2] 14 370 |4 s2s| [, s8] [
Mercury 0.06] u]- 0.06{ v|-- 0.05] u{-- 0.051 uj-- 0.05] u]-- 006 Bj J 0.06] u}-

Nickel 48] vl 49 uy]-- 44] vu]-- 431 u]-- 45 u]-- 19.1 4.6] uj--
Potassium 685] u|— 6931 u|-- 629] v — 618{ v|-- 639] u]-- 624] u| - 6611 |-

Selenium 0.239] BNl U 0.23] vwry] UJ 0.21 UNI uyj 021 ul 0211 u]-- 0.21] u|-- 0.22f u]-

Siiver 080 ul—| o8| u-] o074 o] o073 ul-] o078l u-| o073 -l ozaf -
Sodium 319 el J 252] Bl u 28.3 BI vl 4171 sl v 2.3 o) | 80a] o 4 43.6) Bl U
Thallium 0.23] uf— 0.23 UI-- o21] o] 0.21f |- 0.2 u| - 0.21] uf-- 022 |-
Vanadium 7.51 s} J] 85 s o 14.2 — 7.4F 8] 4 99 8] 4 14.4 - 11.8 -
Zinc 6.6 - 7.2 — 2.8 9.8 12.9 19.3 90.9
Cyanide 0.68 - 0.15] u|-- 0.14] ul— 0.13] vu| - 0.14] u|-- 0.14] y| - 0.14] u] -~
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Table A-5.1 Metals/Cyanide
fa

% B Z 2 Z 2 2

5 3 3 g s < ¢
Compound (mg/Kg) 3 val 303 33 3oa Fesl sz ez
Alurninum 2720 o 3730] 1| 3es0f {me] 7090 || 2980 {-| 2720] 5240 -
Antimony 13,71 un] uJ 12.4] un| R 12.4] un|nNp 13.0] uN| R 12.8] UN] R 12.2] unNl R 12.5] uN] R
Arsenic 0.69] 8l U 0.67f s8] J 1.01] BfnNP 160 8 s 1.10] 8] J 1,00] 8| J 1.00 BI J|
Barum 38.6] o] 18.4] 8 4 15.2] BfNP 17.2] el J 1.5 8| J 100} 8| . 15.3] 8 4
Berylium 004 ol o] 006 o] 006l ulne] 007l - o0orl o[- o008l u[-| o008 ul—
Cadmium 0.73] uf-- 0.65{ uf-- 1.01]  @8|np 0.69] uf-- 072 8] 4 0.65] u|-- 0.66] u]--
Calcium 755) 8| 4 329 8 J 342] B|nP 215 8| 4 283] el J 202 s8] J 1991 o] 4]
Chromium 3.0 4.2 3.8 NP 7.6 - 4.5 — 3.9 5.5
Cobalt 1.70] 8| J 0.89] u]-- 0.20] ulne 200 o] J 440F 8] o 2.20] B . 1.80) 8| J
Copper 140 8l of 110] o] of 10| elne] 200 ol ol 270 o o[ 490 & f 630 |-
lron 2370] | 4| sseo] [-|  a0a0| Ine| eseo] V-1 azsol || aaso]l [-| ssa:o| |-
lead 7.6] sn| J 4.2 -~ 5.3 NP 7.9 10.2 - 78.9] s|-- 6.1 —
Magnesium 10601 8 J 1730f el J] 173.0] »w|ne] 23701 e J| 1040 e o 966l 8l J| 1620 &f 4
Manganese 83.3 Jq 541 - 70.5 NP 19.5 29.5 - 50.6 - 21.1
Mercury 0.06f u|l-— 0.05 u]-- 0.05] uy|ne 0.06] |- 0.05) u]-- 0.05} u|-- 005 u]--
Nickel 49 u|— a4 ul— a4 ulnel a6l .- a6 vl 4.4 |- a4 |-
Potassium 699 U - 629] Ul - 629| u|np 662] ] --- 650] u|-- 622] uj-- 633 v]--
Selenium 0.23] u]-— 0.24] en|ul 0.21] ujne 0.24] enjuy 0.22{ unj ) 0.21] un| 0.21] unjul
Sitver 082 ui—f 074 ul-| 074 ulne] 078] - 076] ol--| o073 o] o074 uf-
Sodium 472} o[ o] 154 8l o] 16.4] elne| 246 o] [ 256] ol o 103 o o 185 &l u
Thallium 0.23] Ul 0.2} uf-— 0.21F ulne 0.22] |- 022 uf-- 0211 uj-- 0.21
Vanadium 48{ g J 11.2 - 111 NP 18.1 10.3] 8] J 102} e} J 13.3
Zinc 7.0 - 4.4 - 5.0 NP 6.3 5.7 52 4.7
Cyanide 0.15} uj— 0.14 |- 0.14 uﬁNP 0.15] ul-- 0.14F u]-- 0.14] ul-- 0.14] uf--
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Table A-5.1 Metals/Cyanide
)

2 3 2 7 2 3 3

5 5 B 2 3 5 3

, H ! : ] : : <& : ! : H
Compound (mg/kg 2wal 3ua3 303 3wz Zwa 3wz 2o
Aluminum 4630 aa30]  |nel 4420l || 7340 || 5280 7200 || se20] |-
Antimony 122 v 122] ulwel 140 ul b 2380 |-| 136] - 137] ol 130 uNfuw
Arsenic 1.50] 8] J 200] B[N 3.80 - 2.70} 5.00) 3.40] - 0.99] Bw| U
Barium 199 8l 4 18] elne] 333 @ 2060 8 75.8 286l 8 ) 483f |-
Berytlium 0.13f o8l u 0.07]1 sine 0.23] 8l u 048} 8l U 0.35] 8l U 0511 8 u 0.07{ u|--
Cadmium 065 ul--] 065 ulwe| 074 ul--| 069 | o7 o] o7 o-] oe9] |-
Calcium 5011 6| 4 520| sfnp 454 8| J 9371 8| J 27901 - 658! 6| ) 318] Be| U
Chromium a6l |- a6l |ne| 64 |- 90| |- g3l -] wa] |- a3 |-
Cobalt 200] 8l u] 250 elwe] 270 ] | 430f e u| 4s0] & o] 300 & o] 370 of .
Copper 39.000 e o 2523] |Ine|l 50.70] € o 9950000 €] J| 7390 ] | 8470l € J o0.58] un]--
fron 6440] |--| assol fne| 5910 [-| 9220 -] 17700] || 12000 -] 020 |-
Lead | 55 .- 59 Inw] 346l [-] 200l -] 168] s|-] 0] |- 68 |-
Magnesium 2450| 8| Jf 24901 s|ne) 2730} 8 J) 621.0] sl s 30001 e J 391.0] Bl 4 2590] s 4
Manganese 40.1 J 200 ne| 1980l 1o 214l [ ool [0 ase] [ assof |-
Mercury 005 ul-| o008l ulne|l 0070 Bl W 008l ol--] o008 -] o0os] &l J o008l & 4
Nickel 44| ol a4l vl 50 uf- a7 o o 73] ol o] asl uf- 26| uf--
Potassium 621] ol 21| ulnel 709l -] 659l Wl e90| o] sl o] eeo] of-
Selenium 021 wnud 021] ulnel  024] unfud  0.22] unu]  0.23] unus]l - 023) ] 022] -
Silver 0.73] u| - 0.73] ulne 0.83] |- 0.77] |- 081 v]-- 0.82f u|-- 0.77] u]--
Sodium 522| 8l ul 439 elnel 454] 8l o] 675 ol o} 57.9] o] ol 1040 o | s05] &l U
Thallium 021 o[- o021 ulw] 0248 uf-| 022 ul--} o023 -] o023 -] o022 -
vanadium 125 [~ 03] efne]l 1300 1] 77 [l sa] (-] 226l |- 99 ol .
Zinc sol |- 6] Inel 104 1] 1310l |-l a0] -] s8] |- 8.3 ~uw
Cyanide 0.4} uf— 0.14] ujnp 016 u]-- 0.191 8| J 0.15] uf-- 0.22] 8] J 0.15] u|-
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Table A-5.1 Melals/Cyanide

% g g i < & é
Compound img/isp 2 val 263 2ua 2oz 283 f2uE 2.3
Aluminum 2310 7s20]  |--|  2950] 3850 3920 [-| 5540 6370
Antimony 12,8} un] w 12.8] un| vy 12.5] unj uy| 16.21 unj w 13.3] uN| R 13.3] un| R 12.8] UN| R
Arsenic 0.74] aw] Ji 150 ew| J  s5.70] of-- 2.60] w| 4 0.86] 8] 4 1.10] 8] J 1.60] 8] J
Barium 289 8 | 226 o . 720 o] J 385l e J ess8 60.0| 69.4] |-
Beryllium 007 -] o007 -] o006 u 0.08] ul. 007l ol-| o007 uf- 0.07 J
Cadmium 068] ol 068 . 066] -l o080 -l ol o-[ ozl -] o086 A
Calcium 307] Be} J 620| BE|l 4 295] Bel J 9480 k| 746] 8] . 7381 el J 5500| —
Chromium 3.1 — 24.3 - 14.8 -~ 4.3 - 2.5 - 4.3 5.5
Cobalt 1.90] 8| J 2.80 Bi ] 2.30] s8] v 3501 e} v 3201 8] J 4.90] Bi J| 410 8] J
Copper 0.57) un|- 4.30] o 0.55] un[—] 067 unl-] 092 el W[ 09s| o] W] 530 o J
lron 3200l |-| w400 |-l 740 |-] ss70 | a0l || 4s40l [-{ 000} |-
Lead 58 |- 6.9 124 || nz7 w05 -] 19 363 |-
Magnesium 1380 8l o1 2510 ef 4 101.0f ] o] 5530f e 4 178.0] 8 J 2590[ 8 4 389.0] ol 4
Manganese 26700 || 383 || aa7l [-] a0 6200} 669.0| a3a0] |-
Mercury 0.07] 8l J 0.05] u|-- 0.05 0.06] v 0.08] 8] J 0.06] u{-- 0.05] vj-
Nickel 46| ul- a6l v 4.4 ol - 54| u 47 ul- 48| ul- 46| ul-
Potassium 65%) ul- 651 uf- 633 772] Ul - 676] ul--l 78] |- 651 o] -
Selenium 0.22f uw] uJ 0.22] uw| vy 0.21] uw]wy 0.65] sw] J 0.23] vl UJ 0.31] Bnjul 0.25] BN] Uy
Siiver 076 ul-| o076l u-l o074 ul-| 091 u-{ o ul--] o080 ul- 0.76] vl
Sodium 40.7] B v 53.5 BI U 54.7 U 64.4] ol v 293} 8l v 252) 8]l u 26,2} 8] uj
Thallium 022 ul-| o028 8l J o021 u-| o2 - 023 u]- 023 uf-| o022 -
Vanadium 56| o o 208] |- 1700 |- 86| 8l . 70| 8 4 94| 8 J 132
Zinc 8.4 ~|u 950 nuw] 48] nNwl 78] nw 52 |- 7.5 244 |-
Cyanide 014 ul-| o0as] o J o024 -] o007} ul- 015 u|-| 0as] -l o7 4§ .
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Table A-5.1 Metals/Cyanide

3 2 3 7 3 2 %

& o < 2 9 g 4
Compound (mg/kg) 208 203 283 303 303 2o0i 2o:
Alurminum 6930] 1| ece0] || 3130] |-] aeoo] T-] 2630 2750 || 4450
Antimony 13.7] unl R 13.4] uN] R 13.3] un]ugf 13.2] un|us 13.1] UNj uJ 12.9] unj ) 13.1] unf uy]
Arsenic 1.20] ol . 0.93] 8| J 1.10] 8w} --- 1.40] Bw| J 0.94] sw| J 0.921| ew| 1.30{ sw JI
Barium 7670 1| wrol [-] 224 el o 199 e s i3s] o] J 197 A 262 4§ 4
Beryltium 0.07 — 0.27 J 0.07] uf-- 0.07] uf -~ 0.07] |- 0.07] u]-- 0.07] u]--
Cadmium 0.72 — 0.71 o 0.70f u|-- 0.70 0.69] u{-- 0.68] u|-- 0.69] uj--
Calcium 842 J 775 J 263] BE| Y] 301| egl J 235] BE] J 287) eg| J 287| Be| 4
Chromium 4.9 - 52 - 6.9 52 — 3.8 - 2.6 - 4.0 -
Cobalt 400] ol ] 520 o 2s0] e ul 170 8l ul 094] o[-l 250 e o 230 o v
Copper 06l uf—| 1.20] el u] 059 unl-{ 059 un--| o058 w1 057 u-|  o0s8] un[-
liron a7a0] -] 4ss0] [-] sa30] |- as20f J-[ 3210 2500 || 3ss0] [-
Lead 9.2 - 63.6 — 1.7 — 16.1 — 23.1 - 6.4 6.7 -
[Magnesium 34301 8] J| 3070 e Jf 15101 f J 2090 e 4| 1330 8 4 1400] 8} o 1700 8} .
Manganese 7540 || nisool || 2070l -] 28] |-{ 438 a0l || szol |-
Mercury 006 8] J 006 — 006 8l J 006 vl-] 005 u-~] 005 u]-- 0.07} 8| s
Nickel a9 ol 48] ul— a7l ul-- a7 - 4.7 |- 26| ul- 46 v
Potassium 696 U 681 o 674 U - 726] 8] 9 565] U] - 653F  uf-- 7251 o] 4
Selenium 0.37] sN]uy 0.441 eNjw]  0.23] uw]uy]  0.23] uwjuws 0.22] uf-- 0.22| uw| w 0.22} uwjui
Sitver 0.82] u]-- 0.80) v]-- 0.79] Y] - 0.79] uf-- 0.78] u|- 0.77] uf-- 0.78] uf--
Sodium 28.00 8l ul 253] e ul 5721 el ul 500l B ul 415 sl ul 5271 8wl 507 6l v
Thallium 023] -] o023 o[ o023 uw]ud o023l wuwl 022l uwlw| o022 U o022 ul-
Vanadium 10.9 e| J 105 8 . 6.7]1 8l Ji B.6] 8 J 53] e JI 551 8] J] 891 B J
Zinc 8s] -] o | 26| nNul 82 Nu| w06l Nuwl T a8l Mul T 69 nNw
Cyanide 0.15] u|— 0.15] uj-— 015 u]— 0.15] uf~- 0.15] u]- 014 uf- 0.15] u| -
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Table A-5.1 Metals/Cyanide

g 8 3 8 B

& g 9 0 i

O : O H O 3 O 4 O :
Compound (mg/Kg) ¥ o3l B a3 ©ua ®e3 §a3
Aluminum aasol 1| so0] || 0ol [-| 1980 3820|
Antimony 12.6] UNJ Ul 13.5] uN|uJ 16.2] unjul 12,1} UN] ug 12.5] un|
Arsenic 120l ew] o] 200lew] J 270 ol o] 068l ewl | 1.00[ e 4
Barium 21.5] 8] J 364] 8 J 806 — 9.6 J 4200 8
Berylium 0.06] u 007] ul-| o033 o]l 4 o008 J-] ocos uf-
Cadmium 067 ul-l o7 ul-| o8s| o] os4 ul-| o0eel |-
Calcium 306| ee] J 519] ee] J 671 Be] J] 273 eef J 539] BE| 4
Chromium 2.4 - 4.4 - 10.4 - 0.95 2.2 —
Cobalt 0.90] |- 200! 8 v 560] &f J 1.10| J 2.10] 8] 4
Copper 10.70| i 0.60] un] - 0.72] un| - 0.54] un|--- 0.55] un] -
ron 3sa0] || eroof [-] wizool |- wzeol {-| 330 |-
Lead 4.6 — 7.7 - 12.6 — 1.8 - 5.6 -
[Magnesium 1860] 8 4| 2100] 8 Jf 5820] 8| J| 1200] 8f 4| 218.0] s8] J|
Manganese 748 |- 2u0] ]-| 3850 60.5 241.0|
Mercury 0.05] u|l-— 0.06 - 0.07] uf-- 0.05] uf- 0.05] u]—
Nickel 45| ul- 4.8 78] o] a3l - as| ol
Potassium 6411 u] -- 687 822] |- 6171 uf -~ 656] Bl J)
Selenium 022l uwjuyl  0.23] uw|uw|  0.28] uwjw 0.21] u|- 021 v -
Silver 0.75] uj-- 0.81] u]- 0.96] ul- 0.72] u|- 0.75] u|-
Sodium 4911 8l v 52.6] Bl v 62.8] 8l v 8791 B ul 1170 8] J
Thatlium 0.22] u]-- 0.23 - 0.28 - 0.211 u]- 0.21] ul-
Vangdium 720 ol o 46| [-] 256 |- a1 o o 69| o] 4
Zing 7.2 Nul 167 Mol 244 W a7 W 74 Wl
Cyanide 0.14] uf-- 0.15 UI—- 027] JI 0.16] el J Q.17 a| JI
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Table A-5.2 Pesticides/PCB's

> . 2 2, 2, W S &
Compound (ug/Kg) S 03l 303 $ud w3 $03 303 I3
Alpha-BHC 18] v 17] u 171 U]~ 17] uj-—- 171 o~ 18] u|-— 18} u
Bela-BHC i8] U 171 uf-- 171 u]-- 17] u}-- 7] v 18] v 18 u]--
Delta-BHC 18] u 17] u 171 u] - 17] U} — 171 v 18] u]-- 18] v
Gamma-BHC 18] vj-- 171 u|— 171 u]- 171 |- 170 u]- 18] U] - i8] U
Heptachlor 18] v 171 u]-- 17] ] - 171 u]-- 7] v 18 v 18] u
Aldrin 18] v 17]  uf-- 17] u]-- 17] v 17] ]~ 18] uf-- 18] u
Heptachlor epoxide 18] ul|-- 171 u]-- 171 v - 17} u] - 17] v i8] v]-— 18] u
Endosulfan | 18] u 17] u]- 17] u]-- 17] u] - 17) ) 18] u]- 18] v
Dieldrin 36] ol 34| u|.- 34| o - 35| u] - 34] u- 35| u]-- a7l ol
44-DDE 36| v 34| uf-- 34| uf-- 35| u]- 34| |- 35 uj-- 371 u]--
Endrin 36 v 34F U]~ 34] u|-- 35) |- 34 u]-— a5l u| - 371 |-
Endosulfan |I 36| u| - 34| u|l-—- 34 u|-- 35| |- 34} u]- 351 u]- 371 v
4.4-DDD 36| u]-- Ml vl 4] u|- 35 u|- 34} ] 3B u 371 v|--
Endosulfan sulfate 36| u 34| o] 34} u]-- 35| v 34| |- 35] u 37] o
4 4-DDT 36] v|- 34 u 4l ] 35] ul-- 4] u] -~ 351 ul 371 u
Methoxychlor 180] ul— 170 u|-- 170]  u] -- 170] u| - 170]  v] -~ 180 o] - i80] U
Endiin ketone 6] v -- 34 ul-- 34| u]-- 35| u] - M| u 35] u]- 371 v
Alpha-chlordane 180] uf-- 170 |- 170] u|— 170] v 170] u 180] v 180] u
Gamma-chlordane 180| Ul - 170{ ] — 170 o] - 170 v 170{ v 180 u 180| Y] -
Toxaphene 360 o|-]  340] |-  340f ul--| - @m0l u]-| 340] u 350] u 370] v
Aroclor-1016 180 ol—-] 7o Wl ol oI ol ol 70l 180] v 180] o
Aroctor-1221 180 o[-} 7ol ol ol o[ 70| 170] v 180] v 180 u
Aroclor-1232 wol ul—| ol o[-l w0l o] ol -l azof ][ ieof f-- 180] v
Aroclor-1242 180] ol-[ ol o] wol o1 ol d-] wod -l om0l W[ o] w
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Table A-5.2 Pesticides/PCB's

< ch Q O ) ¢( o

n : o : v : T : 0 : o : o :
Compound (ug/Kg) S a3 S 9d S ad g 03 S 83 S od S 9d
Aroclor-1248 180! v 170] v 170] o]~ 170] o~ 170 ] -- 180] v 180] o] -
Aroclor-1254 360 v 340] |- 340] o] 3s0] v 340] ol 3s0] of—| 370 uf.-
Aroclor-1260 360 v 340] v aqo] ol 3s0l - 340 |- 350 uf- 370 u| -
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Table A-5.2 Peslicides/PCB’s

& 8 S 5 I 8 g .
Compound (ug/Kg) S o S 03 S o3 S oA S 0B S 08 S A
Alpha-BHC 17l v 19l u 18] u 20| u 17] v 17] v 17l v
Beta-BHC 171 v 9] v 18] u| -~ 200 v 17] U 171 U 17] u
Delta-BHC 17{ v 19] U 18] u] - 20} u]-- 17] v 17] v 171 Y] -
Gamma-BHC 17| ul- 19l ul- 18] v 20 ul- 17 ol - 17l ol 171 ul-
Heptachior 17l uof - 19| .- i8] u]- 20| o] LINE 17l o - 17] ol
Aldrin 17l of - 9] o] - 18] uf- 20| uf-- 7] |- 17| ol 7] -
Heptachlor epoxide 17l o 19l - 18] uf— 20| o] - 17] o] - 17] ] - 1l v
Endosulfan ! 17l o] - ol - 18] o] - 20| ol - 17| |- 171 ol - 17] o]
Dieldrin 34] o] .- g |- 371 o} al - 34| ul- 34] u]-- 35] o] —
4,4-DDE 34 ol 38 |- 37] o} 2100 |- e aa] - 3s| ol
Endrin 34 u]-- 38 v 371 uf- 41 ] - 34| - 34| 35 u]--
Endosuifan It 34] ol 38| u]- 37] uf- a| |- 34| u|— ad| ol 35| o -
4,4-DDD 34| |- 38] of .- a7l - al |- 34| u.- aa] - 35| of—
Endosulfan sulfate 34| uf - 38| u]-- 37l ul— gl o] 34| o] - a4l ol 35| |-
4,4-DDT 34| o] 38] u]- 37l o] 100} 34} |- 34] ol - as] ol
Methoxychlor 170} u[- 1ol o] .- 180] u| - 200] ul- 170 ul-| 170] . 170] ol -
Endrin ketone 4F |- gl uj- 37t u|— 411 u]- KE I 34 ul- 35| wu]--
Alpha-chiordane 170} ul| — 190 uf-- 180] v - 200f o] - 170] v - 1701 u]- 170 v
Gamma-chlordane 170] ol - 190{ ] - 10| ul- 200 ul- 170] v 170] o] - 170{ o] -
Toxaphene 340] uw{~f 3s0] o]l 370l ul-{ a0] o] 30| o[- 340] of-] aso| |-
Aroclor-1016 1700 vl 190 o[-} 180] - 200 uof—f 70| ol 70l of- 170 o] --
Aroclor-1221 170 o]l=] 90| - 180] ol-] 200l ul--] wvol of-[ 70| ol- 170 ol -
Arocior-1232 170] o] 1ol ul--] el ol-] 200] ul-f izl o[- o] o] 170 o --
Aroclor-1242 170l ul-] ool o] 8ol o -] 200l - ol ol 70| o] ol -
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Table A-5.2 Pesticides/PCB's

2] & ) B 9 3 3

O a) iy 4 @ Q fa)

& s R R A 2 0 OO
Compound (ug/Kg) & EZIB & EBB & bg & Z]IB & Elic>:n 3 Ez% & o B
Aroclor-1248 170] o} - 90| o] 180] ul--l 200 of- 170] o] - 170] of — 170] o| -
Aroclor-1254 340| u 3sof ul--] 370l -] a0l o] 340} o] 30| o] asol |-
Aroclor-1260 a40] u 380l o[-l 370l ol a0] o] 340l u|l-] 340 -] 3s0] u|-
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Table A-5.2 Pesticides/PCB's
;i : ki g (‘-') H x| H kil : E:-’ : f :

Compound (ug/Kg) S 58 S o3 S 03 S O3 < 03 S 33 S Bd
Alpha-BHC 20| v 19l o] 17| o 19] uf-- 20| u 19] o] - 18] uf -
Beta-BHC 20| - 19l - 17l v 19l o] - 20 o] 19{ u 18] u
Delta-BHC 20 u 19] o] - 17l of - 19l u 20] . 19| u 18] ul -
Gamma-BHC 20| u]- 19l uf— 17l uf - 19] - 20| u]-- 19] o] - 18] u
Heptachlor 200 ul-- 19 v - 171 uf-- 19] U] -- 201 uf- i?l |- 18] uf-
Aldrin 200 uf-- 191 U] - 171 v - 191 uf-- 20| uf- 19] u] -~ 18] u]-
Heptachlor epoxide 200 v|- 19] u]-- 17] u| - 191 uf - 20| uf-- 19] u]-- 18] u]--
Endosulfan | 20] ui- 191 U] - 171 u] - 121 u]- 201 ul- 19] U] -- 18 UI—~
Dieldrin 401 v]-- 371 u{-- ] u|- 38| - 401 Y] -- 37 ul-- 37 u] -
44-DDE 40| - 371 u]- 34| u]— 38| |- 0] |- 371 v]- 37l o] -
Endiin 0| |- a7l ol 34| u]- 3g| u]- a0 of-- 37 u]- 371 o] -
Endosuifan i 401 ] - 371 u|-- 34} u]-- 38] u|-- 40| v|- 371 |- 37 ul-
4.4-DDD 40| - 371 u]- 34] uf-- s8] o 40| u] - 371 ul- 371 |-
Endosulfan sulfate 4] - 371 o] 34| o] - 38| o] 40| ul- 37| o]- 371 |-
4,4-DDT 0| u a7l o] - 34] o] - ag] o] 40| u]- 371 |- 371 o] -
Methoxychlos 200] o] - 190] ul-| 70l -] 90| ol 200l o[- w0l ul-f isob Wl-
Endrin ketone 40| |- 371 ul-— 4| ul- gl ul- 0] uj-- 371 v}~ 371 y| -
Aipha-chlordane 200] v| - 1901 U] - 170] u] - 190{ u]— 200] |- 190] ul-- 180] u]-
Gamma-chlordane 2000 o[- we0] ol amd] W[- 190 - 200] ul- 190] .- 180 o --
Toxapheno 400| ] -- 370 u]- 340 uf-- 380 uf-- 400| ] - 370 vl - 370 ul -
Aroclor-1016 200{ u]-- 190 u] .- 170] ol - 190{ ul- 200 u|-- 190] u-- 180F Ul -
Arocior-1221 200] o] - 190 o] ol o= el -] " 200] - 190] o] - 180 o -
Aroclor-1232 200l ul—| 190l - 1700 o] 1ol o] 200l ol-] el - 180] o] -
Aroclor-1242 200] |- 190] o]l 70 o] 90| - 200] ol 190] ul- 180 of -
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Table A-5.2 Pesticides/PCB's

gu » ? * %t) * Q- H Lq':r‘ . :(') H $ :

— " — - —_— " — * — - 1 o -
Compound (ug/Kg) S 3l 303 $0d S0d 03 3w S 03
Aroclor-1248 200{ o]~ 190 - 170] o] - 190f ul-| 200 u]- 190] o] 180]
Arocior- 1254 a00] v 370 |- aq0] o[- 3eol uol-] aoo] o] 3ol o[- 30| o
Aroclor-1260 400] v 370 u|-- aq0| |- 380f ul-}] 400} ul--] 370 u[-] 370 u
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Table A-5.2 Peslicides/PCB’s
Compound (ug/Kg) S wdl 2 wa SLua Zua 2wa L3 2 owa
Alpha-BHC 19] u 17l v 9l v 19 U 17l o] - 17l 17l v
Beta-BHC 9] u 171 u 19 v 19l u| - 17] v 171 u 17] ul-—-
Detta-BHC 19] u 17l u 19] u 19l ul- 17] v 17l ] - 17l
Gamma-BHC 19l u]- 171 u]- 19| ul- 19] u|-— 171 u| -~ 171 u 17 u] -
Heptachlor 19] u]-- 17] - 19l u]- 191 u]- 17} v|— 7] v 17] u] -
Aldrin 1M u] - 17] ] -- 19] Uu]- 19l u| -~ 171 u| - 17] u 171 v
Heptachlor epoxide 191 ] - 17] ul-- 19] u]- 12l u|-- 17] v} - 170 u] -~ 7] U] -
Endosulfan | 19] o] 17| of— 9] o] — 19 ] - 17l of-- 17l o 17l o
Dieldrin IR 35 |- 371 uf- 37l - 34] o] - 33 u 35| o]
4,4-DDE sl ul- 35| u]-- a7l ul- 371 |- 34| o] - 3] ul-- 35| v
Endrin gl - 3s| o] 37l |- 371 |- 34] |- 3] u 35 o]
Endosulfan |l 38 u]- 351 u]-- 371 uf-~ 371 u]-- Al u]-— 331 up-- Bl ] -
4,4-DDD 3g] |- 3s] ul-- 37] o] 37} ul- 34| ol 3] v 35| u
Endosulfan sulfale 381 |- A5 |- a7l ] 371 u]- KIE 33 u]-- 35| v]-—
4,4-DDT 38| ul.- 35] uf- 371 o] — 371 o] 34] u]-- 33 u|-— 35| o
Methoxychlor 190] vu]— 170]  uf--- 190 ) -- 190} |- 170{ u]-- 170§ u]--- 170} u
Endrin ketone 381 u]-- 35 ul-- 371 uf- A7 ul- 34 u|-- 33 uf - I5F u
Alpha-chlordane 190 u]-- 170] uj-- 190  u]-- 190] uf-- 170{ u]-- 170 v 170] uj-
Gamma-chiordane 190] - 170l ul—| 90| - 190l ul-] o] ul-b 70| 170] v
Toxaphene 330| u|- 350| uf - 3701 u]- 3701 o - 340| ul -~ 330] v 350| U
Aroclor-1016 190 o[- 1ol o] w0l ul-]  aeel W il o] vl 170] u
Arocior-1221 190] ol 1m0l -] 90| - 190] o[- ol o[- ol ol 7o)
Arocior-1232 190] o] - 170] ul-} 190 ul- t9o] o1 70l - 1700 o[-t 170] o
Aroclor-1242 190] o[l-| o] o w0l 4. 1ol uf--] 7ol |- 170] 170 ol -
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Table A-5.2 Peslicides/PCB's

2 8 3 g A 3 2

8 fa) P < e oy Q 0

I I I I T L T L T
Compound (ug/Kg) S _a b s @B S5 3B 3 OB 3 ob S @D s @8
Aroclor-1248 190 of- 170 u 190 ul-- 190] o 170] |- 170] o]~ 170] u
Aroclor-1254 360] ul- 350 ] - 370] ul--| 370 o|[--] 840 o]l--] 330 o 350] u
Aroclor-1260 aso] v 3s0] o 370] uf-- 370l | 340] u|- aso] ol- 3s0] o] -
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Table A-5.2 Pesticides/PCB's

¢ o= e | ¢ | & & | 2
Compound (ug/Kg) S 03l 293 203 2wa Z2wa 23 2wz
Alpha-BHC 18] u| - i9] v 191 U] — 17] u 18] uf - 17] u{— 191 v
Bota-BHC 18] U 19l ol - 19l v 17l ol - 18] v 17l w 19| U
Delta-BHC 18] v 191 u 19 u]-— 17] v 18] ] - 7] v 19| uj--
Gamma-BHC 18] u|- 191 ul- 19 u 171 vuj— 18] u]- 171 U] — 191 u] -
Heptachlor 18] v 191 u|- 19 u|- 171 u] - 18y u|- 171 u] - 19] u]--
Aldrin 18] u]-- 191 U] - 19yl -~ 171 u}-—- 18] u]-- 171 u|— 191 U] -
Heptachlor epoxide 18] ul 191 u|— 9] U - 171 u]— 52 - 171 uf-- 191 u]--
Endosulfan | 18] uj - [ I 191 u|— 171 v}- i8] u|-- 17] Y] - 191 u] -
Dieldrin 35] ] 37 u]-- 391 u]— 42 — 320] 34| u]- 38| u] -
4,4-DDE 35| u]- 37| u]- 39 u]- 3s| uf-- 35 34| u]- 38 |-
Endrin 35F V|- 371 vy} -- 39l ] -- 35| u]- 351 v]- 34| ] -- a8l ] -
Endosulfan Il 35| u| - 371 uf-- 39 uf-- 351 u|- 38 34] ] - 38] u]--
4,4-DDD 35 |- a7 - 39| - 35f u|- 35| o] - 34| - 38] o] -
Endosulfan sulfate 35| ul- 37 - 39| uf- 35| ul.-- 35 o] - 34| vl - 38| u]--
4,4-DDT 35| o~ 371 |- 39| uf- 35| o - 35| o] - 34l u]-- 38} u--
Methoxychlor 180F u| - 190] vl - 190]  uf-- 170] v - 180] v]- 1701 uf— 190} v -
Endrin ketone 35 u] - 371 u|- 3 ] 35| ] - 35| ] -- 34] - 38F u{--
Alpha-chiordane 180] u|- 190] ] -- 190} U] -- 170] u] - 180] u] --- 170 uj- 190] ] -
Gamma-chlordane 180 ul--] ol ol 190l o]l 70l W] eo| W 7] of- 1900 u]--
Toxaphene 350 ul-| 370 |- 30| ul- 350 |- 350 | - 340 uf--| 380 -
Aroclor-1016 180] .- 190 o] 90| ul-- 170f |- sol ol-f o] o[- o] -
Arocior-1221 180 o] ol o] e -] 70| - 180} ul--] 170l - 190 ] --
Aroclor-1232 180] o[- ool - ol ol =l im0l - 180] u]-- 170[ |- 190 ..
Aroclor-1242 180 || ol JJ-] 1e0f - 170} o - 180} ul-- 170] |- 190{ uf--
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Table A-5.2 Pesticides/PCB's

s < s Q A W <

S & 8 &3 o1 & 1 &t A
Compound (ug/Kg) S 03 S oa Soud 03 $uvad $wd S wd
Aroclor-1248 180{ uf-- 190] o] - 190] v 170] uf— 180] o]~ 170] uf-- 190f o -
Aroclor-1254 asol -l 370l o]--|  300] v 30| uol--|  ssof - 340] |- 380] uf -
Aroclor1260 350] ul--l 370l o[-l 300] u]- 3so] ul-]  3s0] uf- aq0] |- 380] uf--
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Table A-5.2 Pesticides/PCB's

s | s 0 8 | 8 | 5 | & | g,
Compound (ug/Kg) 2 03 2oua 2ws 2wi 23 Lss 2s2
Alpha-BHC 17l of-- 16] o] - 17] o 19] o 20| v 19 uf. 17] v
Beta-BHC 17l ol - 16] U 17l ol 19] uf - 2] o 19] ol 17l v
Detta-BHC 17l v 16| u]-- 17] ol 19] o] - 2f v 19 u]- 17l
Gamma-BHC 171 u]- 16 u]-- 17 u| 19] u]- 20| ] 19 u]- 171 v] -
Heptachlor 17| o 16| |- 17l ol 19 ul-- 20| uf- 19] .- 171 uf-
Aldrin 17] o] - 16] |- 17l o] - 19 - 20| ul- 19] uf- 17l -
Heptachlor epoxide 17l ol - 16] o] - 17l ol - 19] o] - 20| |- 19l uf— 7l |-
Endosulfan | LNE 16] o] - 17l o] - 19] ] - 20| ul- 19] o] 17l o] -
Dieldrin 34| uf - 33] o] 34| ] - 38| u]-- 40| |- 38] uf- 35| ol -
4,4-DDE 34| - 3] .- 34} |- e 400 o] - 38| u]- s} ol -
Endrin 4] |- 33| u]- a4l |- 3g] of- 40| |- 38} uf- as| ul-
Endosulfan I 3| ol — 33| u]- 34 o 38| o] 40| |- 38] ul- 5] o
4,4-DDD IR 33| o] - 34l ol - 38 ul- a0l - 38| u-- 35| u]—
Endosulfan sulfate 34] ul-— 331 u]- 3] u|-- 38| - 40| ol- 38| v|-~ 35] u--
4,4-DDT 34| u] - 33| u]-- 34| o] - 38| ul-- a0 - 38} u]-- 351 u]--
Methoxychlor 170] ol - 160 Ul - 170] ol - 190 ol-]  200] W] 190] - 170 of -
Endrin ketone 34| | - 33] - 34 u]- 38| u]- 40| u]- 38] uf- 35] ol
Alpha-chlordane 170} ul— 160 ul-] 0] o] 190] - 200| ol 190] uf - 170] o -
Gamma-chlordane 170] o] - 60| u]- 170] uf- 190] ul - 200] f - 190] ul-- 170 v --
Toxaphene 340] ol as0] - 340] ul- 3go] uf- 400} vl - 380] uf.- 350] ] -
Atoclor-1016 170l ol ol o] 70| - 190] |- 200] o|-| 90| of- 170f o] -
Aroclor-1221 170 o[- w0l o<l wof ul-[ ool W1 200] o[-] 00| - 170] |-
Aroclor-1232 170] o] 160 ol 170 |- 190] u]-- 200] ] - 190] ] - 170} o] -
Aroclor-1242 1720l ul-f  veol o[- w70l o] ool of -l 200] Wl e W[ 170f of-
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Table A-5.2 Pesticides/PCB's

& Q (0] W < d Q

&t & 1 & ot & >t 3 e
Compound (ug/Kg) S @d s Ba 2 03 < oA S d S 03 S 03
Aroclor-1248 170] o] - 160] o] - 170] |-~ 190] o] - 200] uf - 190 o - 170} ol
Aroclor-1254 340] v 330] o|-| s40] |- 380 v a00] o] - agol ul--| 3s0l |-
Aroclor-1260 340] ul- 330] of - 3a0] u[-| aso| o 400 ul - 3go] ul--]  3sof -
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Table A-5.2 Pesticides/PCB's
[ ]

3 ? 2 2 X 2 2

o o =4 = = = =

: : : : iy : : : : : :
Compound (g/ke) 258 2 wd 2wa 2w 23 Zoui 2es
Alpha-BHC 20 v 20 u 18] 19l v 18] uf .- 18] o] - 19] ol -
Beto-BHC 2] u 20 18] uf - 19| ul.- 18 ol - 18] o] - 19] ol -
Delta-BHC 20| v 20] |- 18] u 19] v 18] ol 18] v 19| u
Gamma-BHC 20| u 20] u|-- 18] u}-- 191 u]- 18] |- 18) u| -~ 19F  ujf-
Heptachlor 20| ] 200 u 18] v - 19 vl - 18] vl - 18] v} - 191 ul-
Aldtin 20| u 20 u|— 18] o] - 19] u]- 18] u] - 18] o]~ 19| u]--
Heptachlor epoxide 20| u 200 v 18] uy-- 191 u] - 18] U] - 18] - 19l v] -
Endosulfan | 20| ] 201 u|-—- 18] u|-- 191 |- 18} u]-- i8] u]-- 19] u]-
Dieldrin 40| o} - 39| uf - 36| u|- 39| ul- 371 Wl 36] o] 39| u]-
4,4-DDE 0] uf - 39 u 36| u]- 3l uf- 371 - 36l ul- 39f u]--
Endrin 40| v agl ul- 3] o] 39] o] - 371 u]-- 36 ul-- 3ol ol
Endosulfan |l 40| u| ~- 9 u|-— 36| u]- 39! u]-- 371 ]~ a6 uj-- 39] vyl -~
4,4-DDD a0] - 39] o~ 36] ul- 39] ol 37] ol 36] o] 39 uf-
Endosulfan sulfate 40| Ul — 39 ul— ) uf - 39 u|- 371 uf - 360 uj-- 3 ul-
4.4-DDT 0] ol 39| u|— 36] uf- 30| |- 37 u]-- 36] ] - 39| u]-
Methoxychlor 200| U -~ 200 u| -~ 180] vf-- 190] u| - 180] u]-- 180] U] - 190] Uu}--
Endrin ketone 40| o} - 39| u 36] | 30l |- 371 o] - 36} |- 3] uf-
Alpha-chlordane 200| u| — 2000 u 180] u| 190, u|-- 180] - 180} u]- 190] uf -
Gamma-chiordane 200| uf - 200] o] - }80| u| 190| ) 180] of-- 180] |- 190| u]-
Toxaphene 400| ul — 390| uj — 360| u| 390| uf - 3701 u]-- 360] ul- 390| ul -
Aroclor-1016 200] u|-] 200f ul--] ol ul-] 90l |- 180] ul--]  180] - 190] o] -
Aroclor-1221 200 ul-| 200f o1 80| ol-] 190} of- 180{ ul-| 180] ul. 190f |-
Aroclor-1232 2000 | 200 ul— 18o] ul-] 90| o] 180] uf- 180] o - 190 uf -
Arocior-1242 200] o[-l 200 o] 1ol ul--] 190 u]- 180] uf-- 180] o - 190f ul-
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Table A-5.2 Peslicides/PCB's

2 2 < & Q 8 d

o . o . - . ~ . i * o . ~ .

o) b4 o) jd «) 4 o) . * (5] . - o) . L o) . .
Compound (ug/Kg) S 03 S w3 $8d So0d L0d $8d S ad
Aroclor-1248 200] |- 200] ul- 80| 190] o] - 180] o 180] u 190] ol -
Aroclor-1254 a00] ul- 390] uf--] 360 ul-| 300l ol 30l oj-| 30| ul- so0] o -
Aroclor-1260 a0l ul-| 300l u|-] 30l u 390 o] a70f ofl-] 360| v 300[ u| -

* Data Qualifier, ** Data Validation,
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Table A-5.2 Peslicides/PCB's
< o Q A} W < D
= — = = = o &
: : : : : : : T @ : 3 :

Compound W/ 203l 363 w3 2od :wa :ea sz
Alpha-BHC 16| U 16] o - 16| o] - 17l v 16] u 19] v 18] u]—
Beta-BHC 16| U 16] o 16| ] - 17l - 16] u 19] ] - 18] v
Detta-BHC 16| o] - 16] ] - 6] |- 17l 6] o o] uof - 18] u
Gamma-BHC 16] |- 18] u]- 16 ul- 17l o] - 16| ol - 19] o 18] ol -
Heptachlor 16] ul-- 16) |- HIE 17l o - 16 uf- 19] u 18f ol .-
Aldrin 6] ul- 16 o] - 16| ul- 17l ol 16] o -- 19] o] - 18] uf-
Heptachlor epoxide 16] u]-- 16| u]-- 160 u]-— 17] u 16] u] -~ 191 uf - 18] u]--
Endosuftan | 16| u]— 16] u] - 16] v 17l o] — 16] o] - 19f o}~ 18] o] -
IDieldiin 33l |- 32l ol 321 ol - 34| v 32| ul- 38] 35] u--
4,4-DDE 33| uf- 32| - 3| |- 34 uf .- 3g] u|- 38| v 35| o]
Endirin 33| u[- 32l uf- 32| o] 34| uf-- 32l u]- 38 ol - 35] ol -
Endosulfan Il 33| |- 32| u|- 32| o] - 34| W[~ 32[ o]— 38| of- 35| ol -
4,4-DDD 33] u]- 3] u]- 32| - 34 o[- 32| - 38| u 3s] o]
Endosulfan sulfate 331 u]- 32| vu]-- 321 u]-- 4} u]- 321 |- 38 v 35] ui--
4,4-DDT 33| o — 32| of- 32| - 34| u]- 32| |- 38] ul-- as] o]
Methoxychior 160]  u] — 160] ] - 160[ v} -- 170f u 1601 ul- 190] uf - 180]  u] -
Endrin ketone 33 u{- 32] vl- 32 u]— 4 v 321 u]-- 38| u 35 u]-
Alpha-chlordane 160] uf .- 1601 u{-— 1601 | -— 170] u 160] uf - 190 v 180] u]--
Gamma-chlordane 160] u]l-| 160 u]-- 160 ] - 170] 160] o] - 190] o 180 of -
Toxaphene 330 ul-]  3o0l o]  s20l ||  as0] o[-l a0l o]  3e0] v aso| uf-
Aroclor-1016 160] ul-{ w0l ul-] 6ol ol 170 o 160] o] - 190] u 180] ] -
Aroclor-1221 160 ul—|  weol o]l vweob -l zo] o] weo| of -1 190] o 180] o] -
Aroclor-1232 160] uf-| 0] uf-- 160 uf—| ol o]  1e0| u]--| 90 u 180] ol -
Arocior-1242 o 160] ul--]  160] uf- 170) ol -] 60| o] 190] 180 ]

* Data Qualifier. ** Data Validation. Page 112 (SOILS XLW)Table A-5.2 Pesticides & PCH's
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Table A-5.2 Peslicides/PCB's

3 A 2 3 7 8 7

< S O A o < e

- = pa = i N o

3 | # g i ¥ @ g i g | i T i e 8
Compound (ug/Kg) S 08 S 03 Sod S 08 S0 Suwd S ad
Aroclor-1248 160 uf - 160] u| - 160] ol - 1700 o] - 160f ul- 190] ]~ 180] o -
Aroclor-1254 330l ul-l 320l of-] 320l u|--] 340l of-] 320 o[-] ssol uf-] 3s0] uf--
Aroclor-1260 as0] o] -- 3200 ol-| 320] o]-- 3a0[ o] - 320] |- aso| uf-- 350| v

* Data Qualifier. ** Data Validation. Page 113 (SOILS XLW)Table A-5.2 Peslicides & PCH's.
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Table A-5.2 Peslicides/PCB's
Q Q & < 3 g 3

Compound (ug/kg 203 3o3l w3 Zea I3 sz sz
Alpha-BHC 18] v 19] v 17l o] - 16] ol - 17l 171 o 18] u
Beta-BHC 18] ul- 19| v 17| uf - 16] uf-- 17l uf- 17l ol - 18| v
Deltg-BHC 18] ol - 19] u 17| v 16 ul - 17| 17l o - 18] v .-
Gamma-BHC 18] v 191 u|- 171 u]- 16] u]- 17] |- 171 ui- 18] uj-
Heptachior 18] vl 19 u]-- 17] ol - 16] o] - 17]  u] - 17 ul- 18] u] -
Aldrin 18] o] - 19f u]- 17] ] - 16| u- 17} o] - 17 u]- i8] -
Heptachlor epoxide 18 uj -~ 191 U] - 17] |- 16] u]— 17} u} - 171 u}-- 18]  vj--
Endosulfan | 18] uj-— 191 uf-- 171 u|-- 16] vl — 17 uf-- 1721 u] - 18] U] -
Dieldrin 371 u]-- 371 vl - 34} ] - 33 u]-- 34 uf-- 33| uf-- 361 u]-
44'-DDE 371 u]- 371 u]-- 34| uvl— 331 u]- 34| |- 33 u]- 36| u] -
Endrin 371 u] - 371 u|-— 4| uf-- 33y ul- 34] u|-- 331 ui- A6 v] -
Endosuifan il 371 u]-- 371 u]-- 4 u|-- 33| u{-- ] uf - 33f u]-— 36| u]--
4,4-DDD 371 - 37| o] - aal |- 33] o] aal - 33] o] - 36] ul—
Endosulfan sulfate 37 ul-—~ 371 u]— 4] u]-— 33 v]- 34] - 33| |- 36| u]-
4,4-DDT 37l o] 371 o] 34| u]— a3 - 34| uf- 33| uf- 36] ul-
Methoxychlor 180 o] - 190] o - 170 ol-]  160] - 170] o] - 170l o) - 180] -
Endrin ketone 37t ]~ 371 |- 34] ui-- 33 |-~ 34] u]- 33 v -- 3] vf--
Alpha-chlordane 180] uj- 1901 u| -~ 170] v| - 160] U] -- 170] u] - 170] u] - 1801 u|--
Gamma-chiordane 18] o] 90| o] 170] ol 160] o - 170] ol - 170 ul-| 8ol of-
Toxaphene 3701 u|— 370 u|-- 340] |- 330{ u]-- 340] ] -- 330| u]- 360] ] -
Aroclor-1016 180] ul—=] ol -] el o] e - 170] - 170] ol - 180] uf -
Aroclor-1221 180] |- 190] ul-| 170l o]-]  1e0] of- 170l o|- 170] o] . 180 uf--
Arocior-1232 180] ul-{ 190l ul-1 o] ol -] 1ol l- 170] |- 170] ol - 180] o] -
Aroclor-1242 180 ul--l 190l o] ol o] eof o] 170 |- 170 o - 180] ol

* Data Quolifler. ** Data validation.
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Table A-5.2 Pesticides/PCB's

Q fa) l o ) Q fa)

~ S S o @ 2 @

& " : q‘ * : “r L] : q‘ * : w' L] : ‘:‘t L] : & » :
Compound (ug/Kg) S 08 S o0d Sodl $od $Sod 203 L 8id
Aroclor-1248 180 ol - 100] - 170] o] - 160] U 170] u— 170] 180} u
Arocior-1254 37zo] -]  370] J-| a40f |- 330 o[- 3a0l o]-| a0 u[-| 360 o
Aroclor-1260 30| ol 370 |- 3a0] |- 330] | aq0l ul--| 330 o|-] 360 v

* Data Qualifier. ** Data Validation. Page 115 (SOILSXLW)Table A-5.2 Pesticides & PCB's.
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Table A-5.2 Peslicides/PCB's
& 3 g g 9 g S

Compound (ug/Kg) _ 2 wal o3l 283 283 2 w3 2a3 2 ai
Alpha-BHC 19] u 17| 18] u 17| - 17] o] 17l o] 17] v
Betg-BHC 19] u 7| v 18] o] — 17} - 17] o 17l v 17l o
Delta-BHC 19l U 17l ol - 18] ol - 17 o] - 17l 7] o] - 17| o]~
Gammaq-BHC 19] |- 170 u]- 18] v} 17] - 17]  uf- 17] i -- 17] ] --
Heptachlor 19| u]- 17l vyl - 18] u]-- 17] U] - 17{ u]- 17 Ul- 17] u] -
Aldrin 19] U] - ¥l u]-- 18] u]-- 17] u]— 17] u]-- 171 u]- 171 u|-
Heptachior epoxide 19 u|- 17] uf— 18 u] - 171 ] -- 171 v]-— 171 Y| - 17F u] -~
Endosulfan | 19] u]- 171 u] - 18 UI ¥71 u] - 171 u]- 17] u]- 171 u]-
Dieldrin 320 4| o] - 35| o] 35| uf 33| u]-- 3] |- 33| o] -
4,4-DDE 371 v 3a] |- 3s] o 35 ul— 33 u]- al of - 33 |-
Endrin 37] - 34| u|- 3s] uf 35] uf - 33| o] 34} 33] ul—
Endosulfan I 37] |- 34] o] - 35] | 3s] o] 33| o] 34| u]- 33| o] -
4,4-DDD a7] o[- 34] o[- as] ol 3s] ol 33] ol aa| |- 33 |-
Endosuifan sulfate 371 o] 34l |- 35] ol - as] o] - a3l ol 34| ] 33 o] -
4,4-DDT 371 |- 34] ] as] u] - 35| o] - 33| |- 34] o] 33 -
Methoxychlor wol ol 7o) ol sol o]l ol Wl ol - 1i70] -1 170f o]
Endrin ketone 371 uj-— 34 u]-— 35 u]-- a5 v] - 33 UI - 34 u|- 331 |-
Alpha-chlordane 190] ul— 170] u|— 180] U -- 170]  uf - 170]  u| - 1701 u|-- 1701 uf-
Gamma-chiordane 190l ol 70l o|-| sl ol-] 0] - 170l ol ol ol o] o
Toxaphene 370 u[~] 340] o[ 3sol o] 3s0] u|l-| 3s0l o[-}  aso| J-I 330 |-
Aroclor-1016 190] o=l 7o o= w0l -1 7ol ol o] o[- w0l of-F o] uf-
Aroclor-1221 190 ul-] w70l o] wsol o[-l ol u|-f el o[-] 170f - 170] ol -
Aroclor-1232 190] o= 170l o]-{ w80l u|-| 70 o[-l 70| ol ol o] iz -
Aroclor-1242 190] ol-] 170 o] 180] |-l  170] o]~ 170] ol - 170] ol 170 uf-

* Data Qualifier. ** Data Validation. Paoge 116 (SOILS XLW)Table A-5.2 Pasticides & PCH's.
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Table A-5.2 Peslicides/PCB's

3 ] B & 8 ? 3

14 < h Q (a) g <

el S = 3 = i el

g @ g 8 3 & 3 i g ¢ 3 4 g . ¢
Compound (ug/Kg) S 33 S 3 S 03 2 03 S 0d S 8d S gd
Aroclor-1248 190 uf - 170] - 180] o]~ 170] u]-- 170] uf - 70| v 170] of-
Aroclor-1254 370] uf- 340 v 350 uf-- 350l ul—-| 330 o] 340] uf- 330! |-
Aroclor-1260 370] uf - 30| |- 350l u[-] aso] ol 330l -] aa0] of] T asd]
* Data Qualifier, ** Data Validation. Page 117 (SOILS.XLW)Table A-5.2 Pasticides & PCB's.
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Table A-5.2 Pesticides/PCB's
7 P 2 4 & A a3
8 3 2 i 3 3 2

Compound (og/kg) 28 2wa 303 20z f2oi 2ui 2a3
Alpha-BHC 19l U 18] v 19] ol - 19| ol - 18] u 17l 17l
Beta-BHC w9 v 18] ol 19{ uf.- 19 u 18] ol - 17] ] - 17l u]-
Delta-BHC 9] ul-— 18] ul-- 191 v 19 v 18] u|-~- 171 u]- 171 v
Gamma-BHC 19] u]- 18] u]- 191 u| 191 U]~ 18} uf-— 17l u]- 171 -
Heptachlor 191 uf- 18] |- 191 u]- 19] v 18] v - 17] ol - 7] u] -
Aldrin 19] uf- 18] o - 19] o - 19] v 18] |- 17] ul- 17l o]~
Heptachlor epoxide 19] u)— 18{ u]-- 191 u]-—- 191 ] -~ 18] u|— 17] u|- 17} Uuf-
Engosulfan | 19] uf-- 18] vuf-- 19 u] - 19 UI — 18] v 171 u|- 17] uj--
Dieldrin 38| ol - 35| o] - a7l |- 371 o] - 36 vl as] u].- 35| u].--
4,4-DDE 38] u|-- 35 u]- 37| u]-- 37] ul-- 36{ uj-- o4l |- 35| o] --
Endrin 38| ol as] o] - a7l o] - a7l o} 3] o] 35| ul- as| |-
Endosulfan Il gl ol 35] uf.- 371 o] 371 uf - 36| ol 35| ul- 35| uf-
4,4-DDD 3l ul— 35 uf .- 37l o] - 37| v 36] ol 35| u]-- 35] uf -
Endosulfan sulfate 8] |- 35| uf— 370 o] - 371 |- 36] ol 35] uf - 35] uf-
4,4-DDT 38| u - 350 uf— e 371 o} 3] o - oo] |- 35| u]-
Methoxychior 190 o] - 180 uf - 190] ol 190] ul-- 180 u 170f u] - 170] ol -~
Endrin ketone gl u].-- 35) ] 37] of- 371 ol - 3] v 35] u]- 35| ] -
Alpha-chlordane 190] ] - 180] u]-- 190] u]- 190] ] - 180 v 170] o] -- 170 ] -
Gammao-chlordane 190]  u]-- 180} uj-- 190 v - 190] v 180 uf-- 170{ u]-- 170  u| -
Toxaphene 380l ul—| 350 o] 370| - arof ul-| 360 ul-| 3so] ul-| 3s0f |-
Arocior-1016 190 ol sol uf-]1  1eof o] 90l -l ved] o[- vl Jf-] 170f o[-
Aroclor-1221 190 o] sof -] e o] 190] v 180] v 70| ol - 170] f-
Aroclor-1232 o] -l ieo] JfI 00l o] o] 180] ol o] - 170] of-
Aroclor-1242 190| u| - 180 |- 190{ u|- 190] v 180 u| — 1701 u}-— 170] uj -

* Data Qualifier. ** Data validation. Page 118 (SOILS.XLW)Table A-5.2 Pesticides & PCB's
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Table A-5.2 Peslicides/PCB's

ah Q fa) ol € ah Q)

o o 2 o © © 2

3 ¢ 5 . 3 4 2 < , ¢ B o, b o2 -
Compound (ug/Kg) $ 08 & 0d 283 £ uwad fea L3 £ 83
Aroclor-1248 190 o] - 180{ ul- 190 | 190] ul- 180f uf - 170{ uf.- 7 e
Aroclor-1254 380l ul-| 3sol o[-l szol W1 3l o[- sso] o[- aso| - 350 ol .-
Aroclor-1260 380l -]  a3s0l -] a3zl o] a7l ul- 360 ul-]  asol ul-] aso] of-

* Data Qualifier. ** Data Validation. Page 119 {SOILS.XLW)Table A-5 2 Pesticides & PCR's,
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Table A-5.2 Pesticides/PCB's

g 4 < 3 0 & &

. : : 4 W : B : H - *
Compound (ug/k@ 208 fos 2oua 20z fod 2.3 243
Alpha-BHC 17l o[-l 210f o 18] u 18] uj - 17] v 18] v 18] u
Betq-BHC 171 u]-—- 2101 u 18] u|- 18] u 7] u|— 18] v 18] v
Delta-BHC 17] u 2101 |- 18] uj-- 18] U] - 171 v 18] - 18] v
Gamma-BHC 17| ul- 210 u]- 18] o] - 18] ol 17| |- 18] ul- 18] o]
Heptachlor e 210] o] - 18] v 18] - 17| o] 18] o} 18] o -
Aldrin 17| |- 210] uf - 18] o] - 18] Ul - 17l of—- 18] o] - 18] ol
Heptachlor epoxide 17l - 210 uf - 18] o] - 18] uf- 17| o] 18] o] - 18] uf -~
Endosulfan | 7l ol 210 o]~ 18] o] - 18] u| — 17l o] - 18] o] - 18] of -
Dieldrin 34| ol 410 - 36| o] 3] ul- 35] o] 37| |- 36] o
4,4-DDE e a10] |- 36] of - 36 - 35 vl 371 - 36] ol
Endrin 34] ul-- 410] u]-- 36] u|- 36] uf-- 5 uf - 371 u]- 36| ) --
Endosulfan Il 34] u] - 410 v -- 36] ul-— 36] uf-- 35 u|-— 371 u]-- 36] ul-
4,4-DDD 3] ol 410 |- 36 u 36| ] 35| u] - 371 - 36] u|-
Endosulfan sulfate 4] ul- a10] ol - 36 ul 36] uf-- 350 o] 371 - 36 u]--
4.4-DDT agal ol a0 - 36| |- 36| |- 35] o] 371 u|— 36] ul-
Methoxychlor 170l ol 2100 .- 180] ul-] 180 - 170] o] 180] o 180] ul -
Endrin ketone 34] u]-- 410] |- 3] v 36] u|- as| v]-- 37{ o] - 36| u]-~
Alpha-chiordane 170 ] - 2100f |- 180] v 180] v|- 170] u]- 180  uf- 180] u] --
Gamma-chiordane 170] wl—-| 2100 - 180 ul-|  1s0] - 170] ul--]  1sol ul-] ieo] o]
Toxaphene 340| uf — 4]00| uj - 360] u]-- 360| u] - 350] u]-- 370] u]-- 3601 uf -
Aroclor-1016 1700 || 21000 of-{  eol Jf-] ieo] o 170 o[- ol o] veo] uf-
Aroclor-1221 170] o[- 2100 ul--] e o] 1s0] l- 70l of-}  1s0] - 180] ol
Aroclor-1232 1700 ol 2100 |- 180{ o] - 80| ul- 170] o]~ 180] ul.- 180f -
Arocior-1242 170] -] 2100f .-} 180 ] 180] |- o ol so] -1 veo| ol

* Data Quailifies. ** Data Validation. Page 120 (SOILS XUW)Table A-5.2 Pasticides & PCR's.
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Table A-5.2 Pesticides/PCB's

a A g ) 7 % )

0 ) o ah Q [m) 1

0 0 ~ ~ ~ ~ ~

T b 4 TR TR b o, 8 b 4 TS
Compound (ug/Kg) g o3 S 0a S 03 S 0 S 0d S 0d g 03
Aroclor-1248 170 u]--| 2100 v 180 | - 180] o] - 170l |- 180] o 180]
Aroclor-1264 3q0] ul--] a0 - aso] |- 360 v aso| ol - 370 ul- 360] v
Arocior-1260 340l of-| ai00] of- 360 360| v 350 uf-— 370 | - 360] v
* Data Qualifier. ** Data Validation. Page 121 (SONS.XLWMTable A-5.2 Peslicides & PCH's.
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Table A-5.2 Pesticides/PCB's

3 2 3 8 2 4 2

< 2 g g i 5 =

> : 3 z > : iy : 5 : O 3 O :
Compound (ug/Kg) 208l 2w3 2ws 2w 263 Eoa Eos
Alpha-BHC i8] ol 18] v 18] u 18] U 18] |- 17] ol 18] o
Beta-BHC 18] v 18] ol - 18] v 18] ] 18] uf- 17l v 18]
Delia-BHC 18] v 18[ o] 18] ul- 18] ol - 18] uof - 17{ u 18] ol
Gamma-BHC 18] u 18] o] - 18] u 18] v 18] of - 7] of- 18] -
Heptachlor 18] uj-- 18] U] -- 18] uj - 18] u]l— 18] |- I 18] u] -
Aldin 18] ] - 18] ] - 18] u 18] v 18] o] - 17| ul- 18] o -
Heptachlor epoxide 18} uj - 18] u|- 18] v 18] v 18] u]- 17} u] - 18] ul--
Endosulfan | 18] uf-- 18] u|-- 18] u|- 18] v 18] U] -- 17] ] - 18] uf -
Dleldrin 36| ul- 35 u]- 35 u]- 35] u 35| vl 34| ul-- 37| o]
4,4-DDE 36| ul - 35 - 35| u 351 o] 35| u]-- 34} |- 37] u].-
Endrin 36| u]-- 35| o] - 35| 35] v 35| |- 34| u]- B
Endosulfan i} 361 - 351 o] 35F U] - K L 35| u] -~ 34 u]-- 37y u| -
4,4-DDD u] - 35| uf-- 350 v 35 o 5] u| - 34l - 37| u]-
Endosulfan sulfate Ul -- 35| uf-— Bl u 3 v 351 u] -~ 34| u]- 371 u]-
4 4-DDT 36 uj-- 351 u]- 351 u] - 35 u|- 35 u|-- 34 u]-- 371 ul-
Methoxychior 180F u}-- 180 uf-- 180] u 180 u]-- 180 uf-- 170] ] - 180} uj-
Endrin ketone Y| -~ sl v} 35 U Bl v a5l ul- 34 u]- 37t u}-
Alpha-chlordane 180} wujf-- 180] uf-- 180] v -- 180 v 180] u]- 170] U - 180 u]-
Gamma-chlordane 180} uf - o] ul-| el o] 80| u 180] ul- 170] o] - 180] |-
Toxaphene 360l ul-] aso| ul-| 3s0] v 350 u 350] ol -] 340 uf- 370] uf -
Aroclor-1016 180] o~} 180 o|-] 180l o]  1eo] u 180] - 170] |- 180 -
Aroclor-1221 180] o] 180 ol-] 80l o] 80| o]- 180} ul- 170] |- 180 ul-
Aroclor-1232 180] ] - 180] ul-| 8o ul-] el -] re0] - 170 uf - 180] ol
Aroclor-1242 180] o[ ol -] iso] o] 8ol ..l o veo| - 170] - 1800 ul-

* Data Qualifier, ** Data Validation. Page 122 (SOILS Xt WiTable A-5.2 Pesticides & PCB's.
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Table A-5.2 Peslicides/PCB's
g A

2 2 B % -

5 2 & & 8 < &

© «© © ® s oy ~

6 - : b [ ] : ‘6 [ ) : 6 * : 6 L ] : (u-z - : 8 L] :
Compound (ug/Kg) S 08 08 £08 Sowdl $od Esad & a3a
Aroclor-1248 180] |- 180[ o] 10| - 180] of - 180] ol - 170] o]- 180] u
Aroclor-1254 360] u aso| ol - 350 o 350 | - 350f o - aa0] o] - 370] uf -~
Aroclor-1260 360 u 350l ul--|  3s0] . 350] u| - asol u 340] ul- 370] of--
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& & g

O H O - QO :
Compound (ug/Kg) g 53 R b g3
Alpha-BHC 22 v 16 uj-- 171 u] -
Beta-BHC 22| |- 16| u]-- 17l ol -
Delta-BHC 22l v 16 U] -- 7] u]-
Gamma-BHC 220 u}-- 16| uj- 171 u]-
Heptachlor 221 U|- 16| u]— 17{ u| -~
Aldrin 22| ul- 16 vl - 17l ol -
[Heptachior epoxide 22l o - 16] o] - 17l uf .-
Endosulfan | 22| o] 16 ul- 17 u]--
Dieldrin a4 ul- 33| ul- 34 u]-
4,4-DDE a4l uf - 33} o 34| of--
IEndrin 44| u|- 33} ul— 4] yf -
Endosulfan Il 44] v -- 33| v]- Al u|-—
4,4-DDD 44 |- 331 uj-- 341 v] -
Endosulfan sulfate 44] uf - 331 u]-— 34] uf--
4.4-DDT 441 | - 33] uf-- 34] -
Methoxychlor 220] ul-- 160} | - 170} ] -
Endrin ketone 44] u] - 33| u]-—- 34| u}-
Alpha-chlordane 2201 ] - 160] u]-- 170 u]|—
Gamma-chlordane 220 |- 160]  uf - 170{ |-
Toxaphene 440' Ul — 330] u}-- 3401 u] -
Aroclor- 1016 220 ul--] 160l uf-l 0] o]
Aroclor-1221 220] ] - 160] o]l 170l o]
Aroclor-1232 220 o - 160] v .- 170, uf —
Atoclor-1242 220 vl - 160] o} - 170] o] -
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Table A-5.2 Pesticides/PCB's

2 g B

O A i

ja o 2

O . O : O .

T I b o= > b o= >
Compound (ug/Kg) @D ¢ Q@0 ¢ Q@0
Aroclor-1248 220] o]~ 160] u]- 1708 ol -
Aroclor-1254 4401 v 330 v 340| uf--
Aroclor-1260 a40| uf - 330 ul-- 3a0] o
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Compound (ug/Kg)

Table A-5.3 Volatiles
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e @ O fa) u < o
Tt T T - T ¥ N
Compound (ug/Kg) & E]JE & '@5 & E}!B & @ 3 & b% & bc>.1 & @5
Bromoform 6 ul - 5 u 5 uf- s| o] - 5] u 5 uI 6 U
4-Methyi-2-Pentanone 11] v 11| u 1] u]-- 1] v 1] v 1] v 1 ]~
2-Hexanone 1] v 1] v 11| u] -~ 1 u]- 1] v 11yl 1 u]--
Tefrachloroethene & u 5] u 5] u]l-- 5 U| - 5 v 5 u]-- 6 uj-
1,1.2.2-Tetrachlorethane 6l u s| u 5| uf- 5| uf- 5 u 5| u 6l ul-
Toluene 11 J-- 3] U 4 4 - 5 UI - 2 Ji - 5 - 6] u]-—
Chlorobenzene 6 uf 5| v 5] |- 5] - 5| - s u]- o ol
Ethylbenzene o] ul- 2 J]- 5| wuf-- 51 u]- 5 UI - 5 uf-- 6 u|
Styrene 6 U 5 u 8| vu|l—- 51 uf- 5 u|—~ 5l uf-- 6] uj--
Xylene (Total) 2] J]- 5 J 13 2 4] 4 JI-— 5 v 3 I
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Table A-5.3 Voldatiles
s . & 0 & 0 3 .0 8% .| 9 . & .
Compound (ug/Kg) S 83 $ &a S 0d S oA S od S 83 S 83
Chloromethane 1| w 12| v 1 ol - 10] ol r 12l o] r nl - 1] ol r
Bromomethane 1] u 12 U 111 |- IOI uf R 121 u] R 111 u 1l ul R
Vinyl Chloride 11 v 12| U 1| uf- 10l uf r 12] uf r 1] u]- NIRE
Chloroethane 1| ul- 12l ] - 1| |- LNIRE 12l o] ® I 1] ol e
Methylene Chioride 7] gl v 2] Bl U 18] Bl U 5| sjjul 71 Bl u) 11] 8|l u 11 pluw
Acetone 231 BjuJ 37{ sBjul 30] Bjus 33| ejul 56| &f v 56| Bjus 40| B’ uJ
Corbon Disulfide 5 u|- 6] vl- 6] u]- 5] ul R 6] Ul R 5 u]-- 5/ ul r
1.1-Dichloroethene 5F uf- 6] ul— 6] u]-- 5] u] R 6} ul R 5| uf- 5 ul r
1, 1-Dichloroethane 5| uf- 6] ul- 6] ul-- 5 vl R 6| ul r 5 u]-- 5 ul r
1 2-Dichloroethene (Total) 5] u]- 6 u]- 6] Ul 5 Ul r 6l Ul r 5 uj- 8 ulr
Chloroform 5] u]-- 6 ul- 6l u|- 5] ulr 6] ul r 5] uf- 5 vl R
1.2-Dichlorosethane 5[ u|-- 6l u]-- 6] ul- 5| ul R 6 ul r 5| - 5 ul r
2-Butanone 1] u]- 12 u}- 1] v]-- 10] U] R 12] u] r 11 u]-- 11| ul R
1.1,1-Trichloroethane 51 u|-- 6] Ul - 6] u]-— 5] u{ R & ul R 5] uf- 5 ul r
Carbon Tetrachioride 5] u]-- 6 ul|-- 6f uf-- 5] ul r 6] Ul R 5| u]- 5| u] R
Vinyl Acetate 1} uj- 12] - 11l u| - 10] vl r 12] Ul R 111 uf - 1Ml ul ®»
Bromodichloromethane 5 u]-— 6] v]-— 6] ul-- 5] uf r 6] Ul R 51 ] - 5] uj r
1.2-Dichloropropane 5| |- 6f ul-- 6] u|— 5 ul r 6 ul r 5] uf-- 5 ul r
cis-1.3-Dichlioropropene 5] u]- 6] uf-- 6] uj-- 5 ul R 6] vl R 5] u|- 5] u} ®
Trichloroethene 5] - 6 u]-- 6] u] - 5| vyl r Ol uy r 5 - 51 ulr
Dibromochioromethane 5] u|- 6] u|-- 6|l |- 5] ul r 6l ul R 51 ul-- 5] ul r
1,1 2-Trichlorosethane 5 u-. 6l ol 6l ul- 5| ul v 6l ul » 5| ul- sl ul r
Berzene 5| u|- 6f |- 6] u|- 5] ul r 6] u| R 5| u]- 51 o] R
trans-1.3-Dichloropropene 5 uf- 6 v]-- 6 u]-- 5/ Ul r 6 ul r 5] vl 5 v r
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Compound (ug/K
Bromoform

4-Methyl-2-Pentancne

2-Hexanone

Tetrachloroethene

1,1.2.2-Teirachlorethane

Toluene

Chiorobenzene
Ethylbenzene
Styrene

Xyiene (JTotal)

[SOILS XL W{Table A-5.3 Volatiles

Page 129

* Data Quailifier. " Data Validation.



Salmon Site Soil Sampling April 1993 4/8/94
Table A-5.3 Volaliles

EJ:’ : % : g H %’) : Q : U“J : § 3
Compound (ug/Kg) S 83 S 93 S 838 S 83 S 9d & a3 & EB%
Chioromethane 14 u] R 12]  u]ui| 12] Ul R Y1 u]-- 12] v 12] u 6| ul--
Bromomethane 14] u] ® 12) v UJI 12| ul R 11 v 12] u]-- 12] v} - 6 U
Vinyl Chioride 14] o] » 12l uu 12l o] r 1] ul- 12] v 12| v 6| ul-
Chloroethane 14 u] R 12l o w 12) u] R 1] ul- 12 ui- 12 u]- 6f |-
Methylene Chiorige 8] ejus 6| ujul 5] sJjjuw 51 u]- 6] |- 6] U] 6f wul-
Acetone 45| efw a1} sl uwl 59| 8| us 24] 8| u 25| 8] us 30| elw 12] o] -
Carbon Disulfide 71 ol r AR 6| ul r 5| u]- 6l u]-- 6l ul- 12| uf -
1,1-Dichloroethene 71 ul e 6l ufus 6l ul R 5| ul- 6| ul-- 6| ul- 6 u|-
1.1-Dichioroethane 7] Ul R 6] ujul 6] Ul R 5| ul-- 6] u|l— 6] uf-- 6 u]--
1.2-Dichloroethene (Total) 71 ul R 6 ulus &8 ul r 5 ul— 6] ul-- 6 u|-- 6l v -
Chloroform 7{ ul r 6] ujul 6 Ul R 51 ul- 6] uj-- 6 Ul 6] |-~
1.2-Dichloroethane 71 ul » 6 ujul 6 Ul R 5 uf-- & uj-- I E ol u]-
2-Butanone 14 u] R 121 uvjul 12] U] R 11{ ul-~ 12| u}-- 12] u] - 12| ul r
1.1,1-Trichloroethane 71 u] R 6l uvlw 6] Ul R 51 u] -~ 6| Ul 6] u}- 6] uj--
Carbon Tehrachloride 71 vl r 6 uju 6 Ul R 5 ul-- 6| - 6F  ul- & UI -
Vinyl Acetate 14] o] » 12 | 12] uf ® n| - 12l o[- 12| ul- 12} vl
Bromodichloromethane I 6] ujuw 6 ul r 5 u|-- 6] u|-- & ul- 6f ul-
1.2-Dichloropropane 71 vl R 6] uluw 6 Ul R 5| ul- 6] u|-- 6] Uu]-- & u] -
cls-1,3-Dichloropropene 71 u] ® &  ujul 6l ul R 5 ul- & u]-- 6f uj- o] u|~
Trichloroethene 7] u] 6] vlw 6f ulr 5 uf-- 8| u|-- 6| uf- AL
Dibromochloromethane 71 ul r 6] ujul 6l vl R 5 u| 6] vl - 6] v~ 6 u|-
1,1.2-Trichloroethane 7l e 6| ulu 6| uf r 5 ul-- AIE 6| ul- 6| -
|Benzene 7] ul r & UUJI 6 ul R 5] u]- o u]-- & - 6] ul-
trans-1,3-Dichloropropene 71 ul R 6l v UJI 6l ul r 5! u]-- 6l ul- = L 6 u
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%. . - g. - %i - g. L ] Q. Ed % - ;(? L
— " —_— - — - — - — - — * o~ ®
Compound (ug/KQ) s @ 5 S B S O % S o E S O 3 I 3 S O B
Bromoform 7] vl ® 6 UI uJ 6l ol r 5 u 6l v 6 v~ 6] U] -
4-Methyl-2-Pentanone 14 uf r 121 vjw 121 Ul R 1] v 12] v 12] v 12} ul-
Z2-Hexanone 14 u| r 12] ujw 120 vl r 1] u]- 12| u|-- 121 v 121 u
Tetrachlorosthene 71 Ul r &1 ulw é ul r 5 u|- 6] u|— 6] ul- 6] ul-
1,1,2 2-Tetrachlorethane 71 ul r 6] ulw 6] ul r 51 u]-- 6 u|- 6f ul- 6 Uuj-
Toluene 71 u] R 6l ulw 21 J- 5| uj-- 6 - 6] u]- & u]-
Chiorobenzene 71 ul R 65 ulwi 6 u r 5 u]-- 6| u|- 6] ul-- 6 u]-
Ethyvibenzene 7] uf r & uju 6] ul R 8 u]—- él u]- 6] v]-— 6l vl
Styrene 7{ U] ® & uul 6 UI R 5 uj-— 6 |- 6 -~ 12] uf -
Xylene (otal) 71 e 6l ulul 6l ol r 2l - 6l ul- 6| ul- 12l -
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Dvlﬁ
DV‘Q
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Table A-5.3 Volatiles
N Q) fa) th Y Pr oy Q)
l"'P s u? 14 l-‘:} = uu) 4 \'D [ ‘? [ "? -
c\l . L N - " - - N . [ ] N . - N . - N . L 3
Compound (ug/Kg) 303 So0d 2ua 263 L3 3 2az
Brormoform &l v 6] U 5 u 6 u'- 6] u 5] v 5 v
4-Methyl-2-Pentanone 12] U 12 U] — 11 u]-- 12 u 12] vjuw 11} v 10] v
2-Hexanone 12l - 12l Nl of-- 12l uf- 12l ufw "l v ] .-
Tetrachloroethene 6] ul- 6] - 5] vu]- 6l ul- 6] ulw 51 ul- 5 ul-
1,1.2 2-Tetrachlorethane 6 uf- 6] uj- 5 ul-- &l vl - o ujw 5] ul-- 5 ul-
Toluene 6] u|- 6l uf- 5| uf-- 6 Ul - 6l ulul 51 u|-- 21 J]-
Chlorobenzene & u]-- & uf-- 5] u]-- 6l u]- 6] uvjw 5 u|- 5 ul--
Ethylbenzene 6 Y- 6l v - 51 u]- &l vl & uju 8 u]-- 5l w--
Styrene 12l - 12l |- 1l uf- 12l o .- 6| uvfu 5| - 5/ uf.
Xylene (Total) 12[ - 12| of-- 1 o] - 12 uf- 6| ulw 5] ul- 5] u]-
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Table A-5.3 Voldtiles
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Compound (ug/Kg)

Bromoform

4-Methyi-2-Pentanone
2-Hexanone

Tetrachloroethene

1,1,2.2-Tetrachlorethcane

Toluene

Chlorobenzene
Ethylbenzene
Styrene

Xylene (Total)
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Table A-5.3 Volaliles
I T T O T N T
: 3 : : : i : $
Compound (ug/Kg) S 03l 2u3 283 o3 2wz 2ua 2 u3
Chloromethane 6] u|-- 51 v 5] u]-- 5] v 6] ul-- 6 U 6l u
Bromomethane 6] uf-- 5] u]-- 5{ u]-- 5] u]-- 6| u]-- 6 ul.-- 6 u
Vinyl Chloride 6 |- 5| v 5] u]-— 5] u]-- 6] u 6 u]-- 6] U
Chloroethane 6l u 5] uf -~ 5] u 5] uj- 6l u]-- 6]l u 6] ul-
Methylene Chioride 6] ul— 2l - 3| 5| u- 6l |- 6| ul- 6| uf-
Acetone 12] |- Nl of - 10| u 1| uf— 1l uf- 12| - 12] |-
Carbon Disulfide 12] u|— 11 y]-- 10] Ul — 11] u| - H UI—- 121 U]~ 12 uf--
1.)-Dichloroethene 6| u]- s| |- 5| ul- 5| ul— o ul- 6 ul- 6| ul--
1.}-Dichioroethane 6l u|— 5] ul.-- 5| uf— 5| uf- 6| uf- AN e 6] uf-
1.2-Dichloroethene (fotal) 6| uf-- 5] ul- 5] u|- 5 ul- 6 |- o] u]- o] u.-
Chloroform 6] ul— 5 u]-- 5 u|-- 3] Jsu 6] u]-- 6] v 6| uf-
1.2-Dichioroethane 6 U] 5] u]-- 51 u-- & u]-- 6] uf— 6| u]-- 6| uj---
2-Butanone 12l o] 1| - 10] u]— 1l o e n| - 12] ol e 12l u R
1,1,)-Trichioroethane 6| uf- 5| ul- 5] u 5| ul- 6 ul- 6] ul—- o] ul-
Carbon Tetrachioride 6 ul- 5l u|-— 5| u|-— 5| v|-—- &l ul- 6l ul- 6] uf-
Vinyl Acetate 12] u]— RIS E 10] ul- 1] u|- Hf uj-- 12] u]- 12| uj-
Bromodichioromethane 6 u]-- 5 u] - 5| u|-- 51 uf-- 6f uU|-- 6] ul- & u]--
1.2-Dichloropropane 6] uj-- 5| u|-- 5] u|- 51 ul- 6] u- 6] uf-- 6l u]--
cls-1.3-Dichlcropropene 6] vyl - 5 ul-- 5 u]- 5] uf- 6] u|- & U] - 6 ul-
Trichloroethene 6 U] 8 ul- 5] u]--- 5 u]-- 6] ul- 6| ul- &l ul-
Dibromochloromethane 6] ul-— 5 ul-- 5 ul-- 5[ u]-- 6] ul- 6| v]-- 6f ul-
1,1 2-Tiichloroethane 6] u|— 5] u}-- 5| |- 5 uf-- 6f u|-~ 6] ul- 6l u]-
Benzene 6] ul— 51 u|l— 5] uj— 5 u|-- 6l ul- 61 u|-- o ul-
trans-1.3-Dichloropropene 6] u]-- 5] |- 5] uf-- 5 ul-- 6] u|-~ 6f ul- 6] ul.
* Data Qualifier, ** Data Validation. Page 136 [SOILS XLW]Table A-5.2 Volatiles
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Table A-5.3 Volatiles

: o8 | 9 ¢ o & | 5 | 8,
Compound (ug/Kg) 293 2 ea <o 283 ZLw3 L83 2sa
Bromoform 6 ul- 5] u|- 5] u 5] v & o] - 6 ul- & v
4-Methyl-2-Pentanone 121 v 1 uf-- 101 uy|-- 1] ] - 1] v 12] u 12} u|
2-Hexanone 12| v HIE 10 v nl - 1] u 12| v 12l v
Tetrachloroethene Of u] - 5 u| o 5] u]- 5 |- of uf-- &) - 6 u]-
1,1.2.2-Tetrachlorethane 6] u|-- s| |- 5 uf-- 5] uf-- 61 u]- 6] v - 6] u|--
Toluene 6| ul-- 5 ul- 5 ul- 5| u- 6| u]- 6] ul- 6 ul-
Chlorobenzene 6] u|- 5} uf-- 5| uf-- 5] uj-- 6| u] - 6] uf-- 6] U]--
Ethylbenzene 6] u]-- 5 ul-—- 5F uf-- 9] u]-- o) U|-- 6| uj- 6 u]--
Styrene 12| - | - 10 o Nl ol 1| - 12l - 12| ol
Xylene (otal) 2] ol nf - 10 u]- nl . 1l - 12l - 12] ul-

* Data Quailifier, ** Data Validation. Page 137 |SOILS XLW]Table A-5 3 Volatils



Salmon Site Soil Sampling April 1993 4/8/94
Table A-5.3 Volaliles
& & 1 & St S i : OO
Compound (ug/Kg) S B8 S 93 S 98 £ 03 S @ 3 3 3 S o _5_
Chloromethane 6l v 6} U 6| u|- 1] v 12l o]~ ol - 1] u]uyf
Bromomethane 6] v 6] ul-- 6] U iy v 12] v U H vw
Vinyl Chicride 6 v 6 ul— 6 u 1] v 12] ] Ul — 11 vju)
Chioroethane 6] v 6] ul- 6] u|- 1] u|- 12] v U N ol
Methylene Chiloride 6] v 6] u]- 6] u|-- 24 8 6| - 8l u 30| 8]ul
Acetone o]~ 12| u] - 13] u|-- 100 8 110 B Bl vy 180 BjuJ
Carbon Disulfide il U 12] u]- 13| ul- 6] ul- 6] ui- 6] u|-- 6 u| uJ
1,1-Dichioroethene 6| u 6 ul- 6] ul- 6 uf- 6| u 6 ul- 6| ufu
1.1-Dichioroethane 6| |- 6 vl 6] u|-- 6] ul- 6] ul-- 6] u]- 6] uvjuw
1.2-Dichloroethene (Total) 6| ul- ol ul- 6l o] 6] u 6| ul— 6| u]- 6| u]u
Chloroform 6l ul-- 6| ul- 6] ul-- 6] uf-- 6 ul -~ 6 u|-- & v UJI
1.2-Dichloroethane 6| uf- sl ul- ol ul-- ol ul- 6| vl 6| ul- 6| vl
2-Butanone il v 12 u 13] ul r 11] u 12] u 1{ U}- 1| u u.ul
1.1)-Trichloroethane 6l ul- 6| ul- 6| ul- 6 v 6| u 6l u]-- 6| uluw
Carbon Tetrachloride 6l u &l ul- ol ul-- 6 ul-- 6] uf- 6] u|- & ujus
Vinyl Acetate 1] u 2l ul- 131 uj-- 1] v 12] v 1 v]-- 1 ufuw
Bromodichloromethane 6| uf- 6| uj- 6] u] - 6] Ul - 6] ul-- 6] |-~ 6f ujui
1.2-Dichloropropane 6| v 6| _uf-— of uf-— 6f U - 6] ul- o] _up- 6f ulu
cis-1 3-Dichloropropens o] ui 6 u|- 6| ul-- 6| ul- & uf- 6| ul-- 6 ulw
Trichloroethene 6] v 6] uf-- 6] |- 6] u|- 6| uf-- 6] ul- & vju
Dibromochloromethane 6] u 6] u]-- 6] ul— 6] v 6] v 6] U] - 6] ujul
1.1.2-Trichlorosthane 6] U 6 ul-- 6] u]-- 6| ul-- 6] u|- 6| u|-- 6] ulu
Benzene 6 u & u] - 6 U~ 6 ul- 6 v 6| ul- 6] ujw

* Data Qualifier. ** Data Validation.
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Table A-5.3 Volatiles
7 a &
2 2 7 g 4 g :
&1 A S &t & 1 5t s %
Compound (ug/Kg) S w3 353 303 20d L3 23 2 w3
trans- 1,3-Dichloropropene 6l v 6 ol b UI- 6] U] o |- 6 v 6} uju
Bromoform 6] u 6 v b UI — 6] u 6| u]- 6 u|-— of ulw
4-Methyl-2-Pentanone 1] u 12] v 13 ol - 1] u 12l |- 11 v 1] uvjw
2-Hexanone 11 u]- 12] u]- 13] v 11 ul- 12] u]-— 11 u]- 1] yui
Tetrachloroethene & u]-- oF Ul -- 6 u|- & u]- 6] ul- 6| u]- o] ujwi
1,1.2.2-Tetiachlorethane 6 ul- 6 6| ul- 6| u 6 u 6| ul- 6| uluy
Toluene 6] ul- 6 6] u]— 21 Jf- 2] 4 & v 2 J] -
Chiorobenzene 6| u]- 6l u]- 6] u]-- 6] u 6l u 6 u-- 6} uluf
Ethytbenzene 6] u- 6] u 6] u]- 6]yl - 6] u o ol 6l u UJI
Styrene 1 u]- 12l v 13 uf - 6| ul- A 6| u 6l ulul
Xylene (Total) 1] ul- 12] o 13| u 6] ul- 6 v 6 ul- 6| uluwl

* Data Quailfier. ** Data Validation.
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Saimon Site

Table A-5.3 Voldtiles
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U
U
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U
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U

U R
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R
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R
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R

R

£

i
U
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U

U

U
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10
10
0

44

10

10

v AQ

B us]

R

R

ul r

LD
SS-VIL-PVS

IOI ul R

10| ol #

10| ul R

0] &

5] ajwl

U

u

36

10

10

N0

N

uf -

Bl UJ

ul -

ul --

ul -

S5-301-EVS

12
12
12
12

110

6

12

12

KQ)

Compound (

Chloromethane

Bromomethane
Vinyl Chioride

Chiloroethane

Methylene Chiloride

Acetone

Carbon Disulfide

1,1-Dichloroethene
1.1-Dichlorosthane

1.2-Dichloroethene (Total)

Chloroform

1.2-Dichloroethane
2-Butanone

1,1.1-Trichloroethane

Carbon Tetrachloride
Vinyl Acetate

Bromodichloromethane
1.2-Dichloropropane

cis-1.3-Dichioropropens

Trichloroethene

Dibromochloromethane
1.1.2-Trichlorcethane

Benzene

[SOILS.XLW)Table A-5 3 Volatiles.
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Salmon Site

Table A-5.3 Volatiles

+»NJ

D

uj ---

ol .
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12
12

« QD
D
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U R
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$S-3LL-¥VS
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«N\Q

R
R

O

U
U

SSVILPVYS

10
10

»Ad

Re)

U

55-301-€VS

12
12

Compound (ug/Kg)

trans-1 3-Dichloropropene

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachloroethene

1,1.2 2-Tetrachlorethane

Toluene

Chlorobenzene
Ethylbenzene

Styrene

Xylena (Total)

(SOHS.XLW)Table A-5.3 Volatiles.
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Salmon Site Soil Sampling April 1993 4/8/94
Table A-5.3 Volatiles
% & 3 7 % 2 3
8 < 8 w‘ g 2 9

Compound (ug/Kg) 203 3wa 203 2ou3 363 3o o3
Chloromethane 1] - 1M v 121 ulw 11} U 0] u 11 ] - IUI u
Bromomethane 1] v 1] ol 12] ol 1 ul- 10| v 1] of- 0] ul-
Vinyl Chioride 1 v 11| o] - 12l ufu | of- 0] o] 1| o] 10] v
Chioroethane TN nl ul- 12] v 1yl 0] v 1| ol 10] v
Methyiene Chioride 5] si]su 4| 8|6y AR R 5| w u 5 wu 4| sl suf 51 u]--
Acetone 291 8] us 32] sl v 63| s UJI 47 B| uJ 311 sjul 301 a| uil 10 ujuJ]
Carbon Disulfide I E 6] ul- 6 ufw 51 v]-— 5] |- 5] v]-- 51 u]--
1.1-Dichloroethene 6] u-- 6] u|-- 6] uvlus 5] u] - 5] v 5] v]-- 5 u]--
1,1-Dichioroethane 6{ u]-- 6l vl- 6 vlw 5| uj- 5| uf-- 5 u]- 5| u]--
1.2-Dichloroethene Jota 6] ul- 6 uf- 6 ului 5 u]-- 51 u|- 5 ul- 5| v ..
Chiloroform & Ul 6] u|-- 6] ujw 5| u}- 5| u|- 5] uj-- 5] u|--
1.2-Dichloroethane 6] |- 6] ul-- 6] uvjul 5] vj-— 5] u-- 5] uf-- 5 u]--
2-Butanone ] I nl - 12 vju 1] ] 10 u]uw 11} uvjuw 10] v
1.1.1-Trichloroethane 6 U[-- 6] u|- 6] ujuw 5] uf-- 5l u|-- 5] ui- 5] u]-
Carbon Tetrachlortide 8l u]-- 6 u| - 6] uwu 51 uf-- 5] u- 5 u|-- 5] u|-
Vinyl Acetate 1] uf— 11] v]— 12] uvjw 11 u] - 10| uf- 1] uf-- 10] ul-
Bromodichloromethane 6] vl 6] uj-- 6] ulw 5] u-- 5] u|- 51 Uu]- 5 v|--
1.2-Dichloropropane 6] |- 6f ul-- 6] ulus 51 uf-- 5 u|-- 51 u]-- 5] u|-
cis-1.3-Dichloropropene 6} uf-- 6] ul— 6f ulul 51 u|l— 51 |- 5] u]-- 5 v| -
Trichloroethene 6f u|-— 6] ul- 6 uvju 5| u{-- S u]- 5] uf-- 51 u]--
Dibromochioromethane 6] - 6] u|-— 6] ujw 5 |- 5 u|-- 5] vf-- 5] uf-
1,1,2-Trichloroethane 6 u]- 6| u]-- 6] ujui s| o - 5 u]- 51 uf- 5| u]-
Benzene 6] u|— 6 ul - 6] u UJI 5 v 5| ul- 5] u]-- 5] u]-

* Data Qualifier. ** Data Vaiidation.
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Table A-5.3 Volatiles
3 S 8 o > 3 9
Compound (ug/Ke) _ 503 23 2wz 2wl I 03 2 03
trans-1.3-Dichloropropene 6f U 6] v 6] ujus 5] u]-- 5 5 u 5f v
Bromoform 6| v 6l u]—- 6l ujus 5| u]-- 5 5| v 5 v
4-Methyi-2-Pentanone 11f u 11 vu]-- 12) viuws 1 u 0] v 11] U 0] u
2-Hexanone 1| o[- 1] u 121 u]u 1| v 10| ul- 1| |- 10] o]
Tetrachloroethene 6] U|-- 6] U 4 ulw S u]- 5 u]- 5] ul|-- 5] v]--
1,1.2.2-Tetrachlorethane & uf-- & v 6 ujw 5| uj- 5| uj-- 5l u]— 5] uf--
Toluene 6] - 6] vj 6l ujull 5 v 2] - 5| uf- 5 u}--
Chioiobenzene 6] uf- 6 v 6] ulw 51 v 5 u 5 u]— 51 o]l
Ethylbenzene 6f ul-- &) uf-- of vjus 5| ] 5 ul- 5 ul- 5] uf--
Styrene 6l v 6l u 6l uluy 5 u]- 5] ul- I 5] u]--
Xyteng (Jotal) 6] U] - 6l vu 6 uuw 5| u]- 51 i 5 u]- 5] uf--

* Data Qualifier. ** Data Validation.
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Table A-5.3 Volatiles
% 8 3 7 3 2
2 % 3 g S 4

: : : : : < H . :
Compound (/K ezl 3w3 2wd 3as wdl 3 wa 3 a3
Chioromethane 11{ u 12 v 11 u]-- 11 u u 10] v 11 u
Bromomethane 1] U 2] u 1] uf-~ 1] v ] 10] v 1] v
Vinyl Chloride 1] v 12| v 11 u]-— 1] v U 10] v 1| v -
Chloroethane 1] y]- 12| u 1] uf-- 1 v yj -- 101 uf-— 11 u]-
Methyiene Chloride 5 8 5| B4 8 ul a 4] Bifsu 4] BJ] s
Acelone 2 56| 8 19] slud 74 @ B B uJ 40| 8l u
Carbon Disulfide 6] v 6] - 5| ul. 6 uf-- ul - 51 Ul 5 u]--
1,1-Dichloroethene & ul & ul- 5 v 6 u]- 5 v 5 ul— 5 u]-
1.1-Dichloroethane & uf- 6| ul- 5 v]-- 6f U 5 v 5 ul-- 5 u|-
1.2-Dichlorosthene (Total) 6| ul- 6| u 5] |- 6l ul- 5| u 5| u|- 5| |-
Chloroform 6] v 6| uf- 5] u 6] v 5] uf- 5| ul— 51 u|--
1,2-Dichloroethane 6 v 6 u 5 u|-- 6l v 5 u 5 u]-- 5] u}--
2-Butanone 1] u 121 U 11 u]-- 11| U] - 1] - 0] ul— 1| v
1,1,1-Trichloroethane 6] v 6] ul- 5 u]-- 6 v -- 5] ul- 5] - 5 uf--
Carbon Tetrachloride 6] ul-- 6] uj- 5 |- 6f U 5 uf-- 5 u|-~ 5 u]--
Vinyt Acetate 1] Yj- 2l u]- 1] v 1] v 1] uj-- 0l u|- 111 v} -
Bromaodichioromethona ol u 6 up- 5 v éf Y| -- 5 v 5| uf-- 5 u]--
1.2-Dichloropropane 6l |- 6] uf-- 5 u]-- 6f Ul - 5| ul-- 5 uf— 51 v]--
cls-1,3-Dichloropropane 6| u]-- 6 ul-- 5 u 6 ul- 5| uf-- 5 ul-- 5 u]--
Trichloroetheng 6] u 6] U 5] uj-- 6| ul- 51 u|-- 5| uf-- 8 uf-
Dibromochioromethane 6f U 6] u|-- 5] uj-- o v 5 u]- 5 u|-- 5| uf-
1,1.2-Trichloroethane 6l v 6l v 5 v 6] uj-- 50 uf- 5] u]-- 5] u]--
Benzene 6] u|- 6] uf-- 5] v 6] ul- 51 ul- 5 u|- 5] u|-

* Data Qualifier. ** Data Validation.
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Table A-5.3 Volatiles
3 7 2 8 2 3 A
2 @ 3 g g e $
3, @ 3, ¢ 3, ¢ 3, i 3, & 3, & 3, ¢
Compound (ug/Kg) s 038 & w3 2 u3d 63 383 $ad I od
trans-1.3-Dichloropropene 6] v [+ U| 5 u]-— 6 Ul 5 v 5] uj- 51 v
Bromoform 6l u 6 o] 5| v 6f v 5l v 5 v 5 v
4-Methyl-2-Pentancone 111 u 12] u 1] u 111 v 11 u 10 v il u
2-Hexanone 11 y|- 12] uf- 11 uf-~ 11 uf- 111 u}- lOl UI 11 v]-
Tetrachloroethene & Ul -- 6] uf-- 5| u]- 6l ul—- 5] uj- 5] - 5 ui-
1,1,2 2-Tetrachlorethane 6f u|- 6] uj- 51 u|-- 6] ul- 5] uf-- 5] u|-- 51 wu|--
Toluene 6l v & ul-- | - 6] u|— 5] ul- 2] J]- 5| u|-
Chiorobenzene 6l ul-- 6 u 5| u]— 6 ul- 5| uj- 5] ul- 5 uf-
Ethylbenzene 6] u]-- 6] u|-- 5f uf-- [s) u| -~ 5 uf-- 5| v]-- 5] uj-
Styrene 6] v 6] ul-- 5| v|- 6| vl 51 u 5] v]- 5 uj--
Xylene (Total) 6f u|- 6 v 5] u]- 6] uf- 51 uf-- 51 |- 5] uf--
* Data Qualifier. ** Data Validation., Page 145 (SOILS. XLW)Table A-5 3 Vdatiles
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Compound (ug/Kg)

Table A-5.3 Volatiles
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Salmon Site

Table A-5.3 Voldatiles
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und (ug/K

C

trans-1.3-Dichloropropene

Bromoform

4-Methyl-2-Pentanone

2-Hexanone

Tetrachlgroethene

11,2, 2-Tetrachlorethane

Toluene

Chilorobenzene
Ethylbenzene

Styvrene

Xylene (Total)

(SONS. XL W)Table A-5.3 Volatiles.
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Table A-5.3 Volatiles
% 3 3 3 3 3 3
g 2 d < : g 2
Compound (ug/kg) 208l 2ua 2ui 203 L3 2n3 23
Chloromethane 5] ul- 5| ul- o v 1] ol 1y uf-- 1| v 12] vl u
Bromomethane 51 u]- 5 v 6] uj-— 11 uf— 11 u]- 1l - 12] vjw
Vinyl Chloride 5 v 5 v 6] u 11 uf-- 1] |- 11l v 12|  ujudt
Chloroethane 5| ul— 5| ul- 8| ul- 1l v 1] ] R 12l ulu
Methylene Chloride 51 u|-- 5] uf-- 6f uf- 7] s} vy] 7] Bl U 71 Bl v 9l 8 v
Acetone 111 u]-- 1] uf-- 13 U] - 45| s u 58] Bjuw 731 slwj 50| sl J
Carbon Disulfide 1] ] — 1] u]-- 13] u]-- 6] ul-- 6] uf-- 5 uj-- 6] u UJI
1,1-Dichioroethene 5] u]-- 51 ul—- 6] u- 6] uf-— 6] ul-- 51 u}-- 6] v UJI
1,)-Dichloroethane 5| uf- 5] uf- 6] ]~ 6 vl 6 ul- 5| u- 6| o]y
1.2-Dichloroethene (Total) 5 u]-- 5| v]-- 6] ul- 6] U|-- 6] u-- 5 v} - 6 ufw
Chloroform (o] — 5] - 6l u]-- 6] u|- 6] uf-- 5| u]-- 6] v UJI
1.2-Dichloroethane 5] u|- 5| u]l— of u|- 6] |- 6l ul- 51 u]-- 6l v UJI
2-Butanone 1] u R 1Mf ul r 13] u|-- 1] u]-- 1 ]~ 1 |- 121 u|w
1,1.1-Trichloroethane 5| u|— 5] ol 6 ul- 6| uf— ol ul- 5| u|- ol ulus
Carbon Tetrachloride 5| u|— 5| u|-- 6] u|-- 6} uf-- 6 ulm 5] uf-- 6 ulul
Vinyl Acetate 1] u]— 1] u]-- 13| u] - 1H  u]- 1l ol 1] u]-- 12] | v
Bromodichloromethane 5 uf-- 51 ul-— 6] u|- 6 Ul - 6] ul-- 5] u|l-— 6l u ﬂ
1 2-Dichloropropane 51 uf-- 5] ul|-- 6] ul-- 6| ul-- sl u]- 5] ul- 6l ulul
cis-1.3-Dichloropropene SMIE 5| uj-—- 6] v~ 6] - 6 vl 5[ u]-- 6 ujus
Trichlorosethene 5 |- 5| vj-- 6] v]- 6| u]- 6 uf - 5 u]-- 6] ulul
Dibromochloromethane 5 v 5] uf-- 6 u]- 6 u] - & ul-- 5 - 6l v UJI
1,1.2-Trichloroethane 5] u- 5] uf.- 6] uf-- ol u. o ul-- 5| uf.- 6| ulul
Berzene 5 u| - 5| u{- 6] uf- 6] uf-- 6] ul- 5 Uyl - 6] u UJI

* Data Qualifier. ** Data Validation,
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Salmon Site Soil Sampling April 1993 4/8/74
Table A-5.3 Volaliles

3 % A 8 a 3 8

g 9 & < g Q o
Compound (ug/Kg 208 %08 Soual 2ws L3 L2o3 2o
frans-1,3-Dichioropropene 5| u]-- 5] v 6 u]-- ol U 6] u 5| v & uvjuy
Bromoform 5 uf-- 5 U 6] U 6 v 6] v 5 v]- 6| ufuws
4-Methyl-2-Pentanone 1] v 1] u|- 13| ul- 1] |- 111 v 1] u 12} vjuy
2-Hexanone 1 u]- Nl v 13} u|- 1] ufus 1N v n| v 12l u]us
Tetrachioroethene 51 u]- 5] u{-- 6] u|- 6] ulw 6] v 5| ul- o vjuyg
1,1.2.2-Tetrachlotethane 5] uf-- 5 uI 6] u]-- 6] ulw 6] u|-- 5] ul- 6f vlu
Toluene 5 ul- 5| ol .- ol ul- 6] uvlw 6 v 5 u]-- 2] J|-
Chlorobenzene 5] u 51 u]- 6] ul-— 6] ulu 6] ul-- 5| u|-—- 6] ulw
Ethylbenzene 5 v]- 5 ul- 6| ul- 6 ulw 6 v 5 u-- 6 ujuy
Styrene 111 u|-- 111 U 131 u]- o] uluw & u]-- 51 uj-— 6f v UJI
Xylene (Total) 11 ul- 1l - 13] o[- ol ulus 6 u 5] u]- 6l vlud

* Data Qualifier. ** Data Valldation,
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Compound (ug/Kg)

Table A-5.3 Volatiles
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* Data Qualifier. ** Data Vdlidation.

Page 150

(SOILS XLW)Table A 5.3 Volatiles.



Saimon Site Soil Sampling April 1993 4/8/94

Table A-5.3 Volatiles

i 5 2 9 0 g >

& : > : > : > : > ; S s Q :
Compoumd tug/¥ad 208l 303 3203 2oz 203 2y Boi
trans-1,3-Dichloropropene 6l ulul 6l u 6l u 6 ul- A 6 u 5| |-
Bromoform 6] ujus 6] v 6l v of uvl—- 6l v b u| - 5| u
4-Methyi-2-Pentanone 1 ulw 1] u- 11 u]- 1] u]- 1] v 1R u| 1] u]—
2-Hexanone "l o nl - HINE 1 o - n| - 1 o] nl .
Tetrachiorosthene 6 ulu 6] u]- 6] ul-- 6| u]- & uj- 6 v]-—- 5] ul-
1.1.2.2-Tetrachlorethane o ulus 6| ul- 6l ul— 6| ul- 6l u]- o] ul- 5| ul-
Toluene AIEE 6l ul- 8l ul- sl ul-- 6 vl o ul- 5| ul-
Chlorobenzene & ufu 6l vl - L ) 6f vl - 6] u]-- 6] ul- 5 ul--
Ethylbenzene 6 ulw 6 ul-- o) u] - 6 ul- 6] |- 6 u|-—~ 5 ul—
Styrene 6f ulul 111 u]— 1 uf— 11 u] - 11 u]-- 13 u]- 111 u]-
Xylene (Total) 6 u]u 1] ul- 1] ol - 1] ul— 1 v - 1y |- 1| vl -

* Data Qualifier, ** Data Validation. Page 151 {SOILS XLW)Table A-5.3 Volatiles.



Saimon Site Soil Sampling April 1993 4/8/94
Table A-5.3 Volaliles

3 7 3 2 > <

b O 0 ) Q z Z

=5 o o o % < <

SI S O i Q3 Qg - S
Compound (ug/Kg) g odl % o3 ¥ o3 893 B 53 E w3 E od
Chloromethane 6f 7 U[ 5 v 5] u 5] v IOI U 10] U] r
Bromomethane & u 71 v 5 v 5| u]- 5] u 10| u 0] ul r
Vinyl Chioride ol u 7l - 5| - 5| u 5| u 10| v 0] uf r
Chloroethane ol ol 71 ul- s| ol 5| v 5 uj- 0] ul- 10] uof r
Methylene Chioride 6] u]- 16 - Q@ 5| uf-- 8l |- 15] 8] U 71 slus
Acetone 12l ol - 13 ol -- 1l ol o] 10| uf - 23] 8| us 10] u r
Carbon Disulfide 12] ul-- 13] uf-- 1M ul-- 1] ul- 10] uf-- 5] u|-- 5 ul R
1.)-Dichioroethene AR 7l - 5| . 5] u|- 5] ul-- 5| u-- 5| uf r
1,1-Dichioroethane 6 ul- 71 ul-— 5 u]-- 5| ul-- 5 uj-- 5 u]-- 5 ul R
1.2-Dichloroethene Jotal) 8| ul- 7]yl 5 ul— 5| u|- 5] ul- 5| o] s| ul w
Chloroform &l uf-- 71 U] - 5] u|- 5] ul-— 2] 84| sv] 51 uj-- 5 uj r
1,2-Dichiorosthane 6| ul-— 71 u]-- 5 uf-- 5| ul- 5] ul- 5] u]- 51 vl r
2-Butanone 121 u]- 13| u]-- 11 u| M| vl R 10 vl r 10] ul r 10 Ul R
1,1.)-Trichioroethane ol |- 7 |- 5| ul-- 5| uf- 5| u|-- 5| ol 5] uf r
Carbon Tetrachloride & u] - 7] uf- 5 u| 5 u]- 5] u]- 5| ol - 5 u]l e
Vinyl Acetate 12| u]-- 13] u|- 1|~ n| o 0] - 10f of- 10] o] r
Bromodichloromethane 6] u|- 7{ ul- 5 uf-- 51 uf- 5] |- 5 v 51 vl r
1,2-Dichloropropane 6] |- 71 u|-- 5] u|— 5( u|-- 5] uj- 5] uf-- 5 vl r
cis-1.3-Dichloropropene 6 u]-- 1 y-—- 5 u|-- 5 u|-- 51 u|-- 5] ul-- 5 ulr
Trichloroethene 6] ul— 71 u]-- 5| uf-- 5 v~ 5 ul- 5 ul-- 5| ul r
Dibromochloromethane & -~ 7l uf-— 5 uj-—- 5 ul- 5{ u]- 5| u]- S ul R
1.1.2-Trichloroethane 6] u|- 71 u|-- 5| u|-- 5] u]- 5 u}- 5] u| 51 u] R
Benzene ol o] 7l ul- 5| o[- 5| ul-- s| .- 5| u- 5] ol r

* Data Quadlifier. ** Data Validation.
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Salmon Site Soil Sampling April 1993 4/8/94

Table A-5.3 Volatiles

2 2 B 2 > >

ey O ) ui ¢, pd pd

2 2 2 s S 3 3

p.s 2.l gyl g.s il B os| § g
Compound (ug/Kg) @€ @b ¢ a@a & b & @b £ @b E @b E @b
trans-1.3-Dichloropropene 6l u|-- 71 u]-- 5| U 5{ v 5| u 5 |- 5 uf R
Bromoform 6 v 71 v 5 u]— 5 u]-- 5] u 5 u 5] ul g
4-Methyl-2-Pentanone 12] u 131 uf— 1] uf- 11} uf - 10] |-~ 10f v 10] o] R
2-Hexanone 12l 13] ol n| - nl - 10 ul— 0} uf - 10 ol e
Tetrachlorcethene 6 |-~ 7l v -- 5 u]-- 51 u|- 5| u]- 51 u]- s| ol r
1,1.2.2-Tetrachlorethane 6f yl- 7l u]-- 5] u|- 51 u]- 5] u]-- 5] uj- 5] ul r
Toluene 6f |- 7l u-- 5| vl|- 5 u|-- 5] ul-- 5] u]- 51 Ul R
Chlorobenzene 6| ul— 7] u] - 5] u]- 5 u]-- 5| u]- 51 u]- 5 ul r
Ethylbenzene 6] ul- 1 ul- 5] |- 5] u]- 5] u]- 5 u]- 5] vl r
Styrene 12] uf- 131 uj-- 11 ul-— 11 |- 10 uf-- 5] u|-- 5 uf »
Xylene (otal) 12l u]— 13 o] 1| - 1] - 0] - 5| ul- 5] ul w

* Data Qualifier. ** Data Validation. Page 153 (SOILS.Xi WiTabte A-5.3 Volatiles



Soil Sampling April 1993

Salmon Site
Table A-5.3 Volatiles

) %)

¥ ¥

2 | &

o * o .
Compound (ug/Kg) E 93 E 83
Chloromethane 10] v 10| ulwe
Bromomethane 10 u 10 UINP
Vinyl Chioride 10] uof-- 10] ulne
Chioroethane 0] u|- 10| ulne
Methylene Chloride 18] 8] vu] 7l  8lwp
Acetone 25| 8| uj 10] ujne
Carbon Disulfide 5] - 51  UlNP
1,1-Dichioroethene 5] u]- 5|  ufnp
1.1-Dichloroethane 5| uj- 5] ulnp
1,2-Dichloroethene (otal) 5] uf- 5] uinp
Chloroform 5] u|-- 5| une
1.2-Dichiorogthane 5| ul- 5] uIne
2-Butanone 10] u]-- 10] ufne
1.1,1-Tiichioroethane 5] u]-- 5] ulnp
Carbon Tetrachloride 5] uf-- 5] ulne
Vinyl Acetate 10 Uu|- 10] unp
Bromodichloromethane 5 u]-- 5{ ujne
1.2-Dichloropropane 5] u|- 5| ulwe
cis-1,3-Dichioropropene 5] ul-— 5] ulne
Trichloroethene 5{ v 5| ulnp
Dibromochloromethane 5| o] 51 ulnp
1.1.2-Tichlorosthane 5] u]-- 5| u|nP
Berzene 5|l v 5] uiNp

* Data Quallfier. *" Data Validation.
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Salmon Site

Soil Sampling April 1993

Table A-5.3 Voldtiles

S D

z 2

2 | 3

a_ w o "
Co und (ug/K E U B E @ 8
trans-1,3-Dichloropropene 5| uf-- 5| ulne
Bromoform 5 u]-- 51 ulne
4-Methyl-2-Pentanone 10] v - 10] ufne
2-Hexanone 0] - 10] ulne
Tetrachloroethene 5| u] - 5] ulnp
1,1.2.2-Tetrachlorethane 8 - 5] ulnp
foluene 5 ul-- S| U|NP
Chlorobenzene 5] |- 5] ulnp
Ethylbenzene 5] u|-- 5] ulwnp
Styrene S} ul— 5 UINP
Xylene (Total) 5| uf 5| ulne

* Data Qualifier. ** Data Validation.
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Saimon Site Soil Sampling April 1993 4/8/94
Table A-5.4 Semi-Voldliles
3. 2 2, 2 . e S &
Compound (ug/Kg) > ‘@8 & Eﬁg o E]g S E]ig & EI‘B & E}B &5 E]B
Phenol 370 |- 350 u]-- 350| ] 360 u 340| U 360| U 380| u|NP
bis (2-CloroethyDEther 370] 350 u 350] u[-| 360] ul--| 340} ul-] 360| u]--|  380] ulnr]
2-Chlorophenol 3701 v 350| | -- 350| u] - 360 ul- 340| U 360] v 380] ulne
1.3-Dichlorobenzene 370] u]- 350 |- 350l u]l-]  360] - 340l uf- 360] u]- 380] ulnp
1 4-Dichlorobenzene 370] - 350] u- 350 ul--l  3s0f ul-] 340 of-| 3e0f - 380] ufnp
Benzy! Alcohol 370 ul- 350] uf-] 3s0] uf- 360] - 340] - 360] ul--| aso] ulwe
1.2-Dichlorobenzene 370] uf- aso] uf-]  3s0] uf- 360 ul--| 340} uf- 360] ul--|  380] ulwe
2-Methylphenol 370[ uf- 3s0f ul-| 3s0] u[-| 30| of-| 3a0] u|-| 360 uf-| 380 ufwe
bis (2-ChlorolsopropyDEther 370f o|-{ 3s0o] ul-| 350 of- 360[ o] 340 |- 360 |- 380] ufnp
4-Methyiphenol 370 o]-| 350 u]- 350 u]-| 360] v~ 340 u[-| 360[ u[-] 380] u|ne
N-Nitroso-Di-n-Propylamine 370| uj -~ 350 u|— 350] uf-- 360]  uj-- 340| Ul -- 360 |- 380 ulne
Hexachloroethane 370] u[-] 350 o[- 350 uf- 360 o] 340 |- 360[ u]-- 380] ulnp
Nitrobenzene 370} u|- 350] uf - 350| ol - 360] u] - 340] u| - 360] ul-- 380| ulne
Isophorone 370 |- 350] u-- 350 uf- 360 |- 340] u] - 360] u|-- 380| ulne
2-Nitrophenol 370 u]-- 350 ol - 350 - 360 o - 340 o] - 360 o~ 380] ulne
2,4-Dimethylphenol 370] v|-- 350] |- 3501 u|-- 360] vj-- 340 ujf-- 30| - 380] uIne
Benzolc Acid 18001 | - 1700 u|-- 1700 vj- 1700]  u{-- 1700 v] - 1800] vl - 1800| UNP
bis (2-Chloroethoxy)Methane 370f |- 350 |- 30| uf- 360| ]~ I E 360] ul--|  380] ufne
2 A-Dichlorophenol 370 uf- 3so| u|- 350 u]- 360{ uf- 340] uf- 360 uf- 380] ulne
1.2 A-Trichlorobenzene 370 vu| -~ 350 u]-- 350 u]-- 3601 uf - 340i ul - 360 - 380 wujne
Naphthaiene 370 o] - 350] ul—-] 350 uf-- 360} u| - 340| o] - 360] u|- 380| unp
4-Chloroaniline 370] of - 350 uf- 350{ u]-- 360] u] - 340] |- as0| |- 380| ulne
Hexachiorobutadiene 370] o] - aso] o]~  3s0] of - 360 |- 340] |- 360] | - 380] ulne

* Data Qualifier. ** Data Validation.
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Salmon Site Soil Sampling April 1993 478794
Table A-5.4 Semi-Voldtiles

> . 2, 2, 2 e S &
Compound (ug/Kg) S 88 S o3 S 6d S 03 S i S 93 S 8d
4-Chioro-3-Methyiphenol 370] ]| 3s0] uf-| 3so] u[-] " 3e0] w 340] -]  360] 380] ufne
2-Methyinaphthalene 370] u]- 350| 350 ul--] 360 ]- 30| v 360] ul- 380] ulne
Hexachlorocyclopentadiene 3701 u 350 v 380 u]- 360] u| - 340] v 360] |- 380 u|ne
2.4,6-Trichlorophenol 370 |- 350 ul--] 3sof uf—| as0f of- 340] uf- 360] u 380] ulne
2.4 5-Trichlorophenol 1800 v 1700] u] - 1700] o] - 1700] |- 1700] ] -- 1800] vl -- 1800} uinp
2-Chloronaphthalene 370] v 350 - 350{ |- 360] ul-{ a40] |- 360] | - 380] ulwe
2-Nitroaniline 1800] v 1700] u]- 1700] u]l--} yr00] u[-] 1700 1800 ul--| 1800] ulwe
Dimethyl Phthalate 370] u]- 350] uf- 350] uf- 30{ ul--] 340 v 360] uj- 380] ufne
Acenaphthylene 370] u 350 u 350] ul-f 360] o[- 340 o 360 v 380] u|ne
26-Dinifrotoluene 370} u 3s0| 350] ul- 360 v 340| u 360l o]  380] ulwe
3-Nitroaniline 1800 u 1i700] v 1700 u[-| 1700] w 1700] v 1800| 1800
Acenaphthene 370] | 350| v 3s0| uf- 360 ul-}]  aa0] of- 360[ u 380]
2 A-Dinitrophenol 1800] v 1700] u]- 1700] ol -] 1700] o] 1700 o] 1800 u|-] 1800]
4-Nitrophenol 1800] ul- 1700} uf-] 1700] o[- vwoo] o[- 1700 W 1800] u[--] 1800}
Dibenzofuran 370] ul- 3s0[ v 350] ul-| 3s0| uf- 340] o]l 360} u 380|
2 4-Dinitrotoluene 370] v 350[ v 350] ] - 360 uf- 340 o] 360 u 380}
Diethylphihalate 370{ uf- 350] v 350 |- 360] u]l--] 340 - 360 ul- 380
4-Chiorophenyl-phenylether 370] u]-- 350] v 350 ul - 360] o] - 340 uf - 360| ul. 380}
Fluorene 370l u 350] u 350 u[—{ 3e0] u]- 340 u]-- 360{ uf- 380
4A-Nitroandiine 1800] u 1700] U 1700] o] 1700f u]--] 1700 u[-] 1800] 1800
4 6-Dinftro-2-Methyiphenol 1800 1700] v 17000 u|--| “1700[ of -] 1700 oI veo0| o[- 1800
N-Nitrosodiphenylamine (1) 370[ u 350] o as0] -]  360] u]- 340] u]- 360 o] - 380
4-Bromophenyl-phenylether 370] v 350 ] 350] - 360] uf - 340] o] 360 o] - 380

* Data Qualifler. ** Data Validation.
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Salmon Site Soil Sampling April 1993 4/8/94
Table A-5.4 Semi-Volatiles

< ah O ) us < e

< OR Tt = 1 DR R 2
Compound (ug/Kg) S 8d S 83 S 8d S 83 S 82 S 03 S @8
Hexachlorobenzene 370 ul]-| 3s0] o 350 ul-|  360] of-] 3a0] u]-| 3eof u[-] a3so] ulwe
Pentachlorophenot 1800] ul--| 1700] uj-| 1700} 1700{ of-| 1700] u 1800 1800] u|np
Phenanthrene azol u 350] o] - 350 u|- 360 ul-|  340] o[-  360] o[-  3e0| u[we
Anthracene 370} u 350] o]} 3s0f ul- 360 |- ad0] ul--] 360l v 380 ulne
Di-n-Butylphthalate 370 o[- 350] -] 3sof ul--| 3e0] u]-| 3a0] uf- 360] o - 380] ol
Fiuoranihrene 370 ul--]  3s0] o|-[  3s0f ul- 360 uf--] 340 u]- 360 |- 380] ufwe
Pyrene 370] of- 3500 ul-1  3sob o~  360] ol-] s40] o[-] 360l of-] 3s0] ulwe
Butylbenzylphthalote 3700 uf~f 350 ul-| 3s0] o[- 360 u]-| 3a0] - 360 ul--] 380 ulwe
3,3-Dichlobenzidine 750] ul--| 70| o]-]  es0] u]- 720] u]l-| es0] o[- 720 f- 760]  ufne
Benzo(a)Anthracene 370] ol 350 uf- 350 ul-| 3e0] ul-] 340 u]- 360 uf-- 380] ulne
Chrysene 370] |- 350} uj-| 350] uf- 360] vl-| 340 o]-] 30| ul-| a3so] ulnr
Bis (2-EthylhexyhPhthalate 1700] |-~ 730 f-| 300l J-] 1300 || 200 _ 180f J]- a70]  |we
Di-n-Octyl Phihalate 370 ul-| 350 uf-] 3s0] oluw| 3e0] 340 ol-| 30| uf- 380] ulne
Benzo(b)Fluocranthene 370 ] 350 u|- 350 ] u| 360 u]- 340] uf- 360 ] - 380] ulwe
Benzo(k)Fluoranthene 370 uof~] 350 u[-| 350 olw| 3e0] u]-| 340] u]- 360] u|- 380] ulne
Benzo({a)Pyrene 370 v]- 350 u]-- 350 ulul 360 |- 340 vy - 360 |- 380] ulwnp
Indeno(] 2,3-cd)Pyrene 370 o[-l 350 uf- 350 uluw) 360 uol--]  340] of-]  se0l o[-l asof u[we
Dibenz(a h)Anthracene 370| u|- 350] u|- 350] o]w|  360] 340| | - 360l u|- 380l ulwep
Benzo(g.h.)Perylene 370] vlw|  3s0] o]-]  3s0] ofu]  3e0] 340] |- 360f o - 380] ulne

* Data Qualifier. ** Data Vaildation.
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Table A-5.4 Semi-Volatiles

s . & 4 & 0 35 .0 8 .0 9 .| 8 .
Compound (ug/Kg) S o8 S8 & odl o3 Sod 3603 % ad
Phenol 30| ul-| 390 uf--] aso] J-| 420 v 350] ul—| 350 v 360] u
bis (2-CloroethyDEther 3500 ol 3e0] ul-| a3so| uf--] a20] - 3500 u| - 350 ul--I 30| u[-
2-Chlorophenol 350] v 390 u]-| asc| 420] o] 3s0] u|-] 350 o] 3e0] uf-
1.,3-Dichlorobenzene 3s0) of—] 300l -1 seof o[ a2 - 350] ul-] 3s0f u]--] 3s0] uf-
1 4-Dichlorobenzene 30| ul-| 3e0] -] 3eo] u[-] a20] o[- 3so] - 350] u]- 360] o] -
Benzyl Alcohol 350] u[—| 300] u[-] 3so] o[-] 420 - 350 |- 350 - 3600 u| 4
1.2-Dichiorobenzene 350 o]~ 390 ul-| 380 -] 420l of-] sso] of-] 3so] - 360} v -
2-Methylphenol 350l ol 390] of-] sso] o[- az0| |- 350] ul--| 350 - 360} u] -
bis (2-ChioroisopropyDEther 3500 uf-] 300l u[-| 380 - 420 of- 350] ] - 350] ] - 360] o] -
4-Methyiphenol 350 uf- a0 u|-| 30| o[- a2 ol 3so| o[- aso| |- 360] ] -
N-Nitroso-Di-n-Propylamine 350] v 390 ul-| 380] uf- 420] |- 350 u]--| 350 - 360] u--
Hexachloroethane 350] vj-- 390 u]-— 380| u|- 420| u| - 350{ uf-- 350] u|- 360| | -
Nitrobenzene 350] o] - 390{ ul—| 380 uf- 420] | - 350 uf - a50] u|- 360l ul-
lsophorone 350 ul-] 390 of-]  3s0] o] -[ a20] - 350] u]-] 350 - 360 -
2-Nitrophenol 350 u]-- 300 o] - sso|l o]-|  a20] |- 3s0| u]- 350 uf- 360] uf—
2.4-Dimethyiphenol 350] ul—|  390] u]--] 3s0] o] 420 JJ-]  ssof - 3s0| |- 360 uf -
Benzolc Acid 1700 u] - 70 g - 6l A~ 2401 |- 1700 u-- 1700 |- 1700] u] -
bis (2-Chloroethoxy)Methane 350 |- 390| u| - 380] u|-- 420] | - 3501 |- 350] - 360 u]-
2. 4-Dichlorophenol 350} o]l 390 o]-| 3s0] of-| a0 W asof - 350 uf- 360 ul-
1.2 A-Tiichlorobenzene 350[ u]— 390| u]-- 380 o] 420 |- 350] u|-— 3s0f uf-- 360] ul--
Naphthalene 350 ul-| 390 ol-] 3so| -] 420l o] 30| |- 350) ul--|  3e0] of-
4-Chloroaniline 350] ufuw| a00] ofw| 3sof ofu]  ac0] - 350] olw] asol ofu  3e0] -
Hexachlorobutadiene 350l ul-| 390 u|—| aso| uj-| a20] ofuw] 3s0] - 350] of- 360] uf -
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Table A-5.4 Semi-Volatiles

& . § 4 & 0 3 .0 % .| 8 .| 9 .
Compound (ug/Kg) S 83| S 8a & oad $So08 03 583 S 83
A-Chloro-3-Methylphenol 350 v 390 ui--| 380} uj a0 -] 350 u]-] 350 -] 3e0| uf-
2-Methyinaphthalene 350] u|l—| 390] ] 380 u[-] 420] u 350] u 350] of]-| 3e0] o]~
Hexachlorocyclopentadiene 350 ] - 300l ul-| 380 u]--] a20] of-] 3s0] uf- 350] ul--| 360} u|-]
2.4 6-Trichiorophenol | 350] ol-f 3900 o] 3s0| o a20] ]| 3s0] 350] u[--| 360f u]-
2.4 5-Triichlorophenol 1700] uf-f 1900} o] 1800] o[- 2100] - 1700 o]-] 1700 ul--| 1700] o] -
2-Chloronaphthalene 3sof o]} 390} ol-| 380 of-] a0l o[- ‘aso| - 3s50| ul- 360 uf -
2-Nitroaniline 1700 o]~ 1900] ul-| 18oo| of-] 2100] o[-l w700 o[- ool o] 1700 of-
Dimethy! Phihalate 350] - aeol u|-] 3sof -] a20] o[- asof uf- 350f ul--| 360] u|--
Acenaphihylene 350] ul-| 390 o] 3so] ]| a20f o[- asof uf- 350] u]l-|  3e0] u]--
2 4-Dinitrotoluene 350] ul—| 390 ul-] 380 o] 420] uo[-] ssol u[-]  3sol u|-|  3eo] uof-
3-Nitroaniline 1700] vlw| 1900] ulw| 1800] ulw| 2100 fu vzoo] ofuf 1700l ofud 1700 o[-
Acenaphthene 3sol uf—| 3e0] u]- 380 ul-] a20] o[- 3so| of-[  a3sof |- 360| |-
2 A-Dinitrophenol 1700] - 1900] uf--] 1800] ul-| 2w0] ul-| 1700] of--] 1700 of-| 1700 o[-
4-Nitrophenol 1700] u|l--[ 1900f ]| 1800 o[-} 2100 uf—[" v7oo[ o] 70| uf—| 1700] uf—
Dibenzofuran 3s0] ufj-| 390l o|-| 3s0] -] 420l u]- 350] u]- 350 uf-| 360] u]--
2 A-Dinftrotoluene 3s0] ul- o] | 3so] ul-] 420] of-]  3sol - 350 -] 3e0] uf-
Diethyiphthalate 350] ul-| 390 ul-| 380 u[_[ 420] o|-] " 3sof u[-{ asol J-|  aen] o[-
4-Chlorophenyl-phenylether 360 u|-- 390] u]-—- 380| u]— a20] u| - 350| uf-- 350| U| 360 u]--
Fluorene aso| u|-- 390 u]- 380 u]-|  a20] of- 50| uf - 350] uf - 360| ul -
4-Nitroanitine 1700 u|-| 1900] uf—| 1800] ul-] 2100 of-] o0} |- 1700] o[- i700] o}
4 6-Dinitro-2-Methyiphenol 1700] u{ — 1900] ] - 1800 vl--|] 2100] u]-- 1700 u ~- I?GO| uf - 1700} uj--
N-Nitrosodiphenylamine (1) 350] u]--]  aso| ul-{ 3s0l u]-] 420 -] T3so| uf- 350 ul--]  3e0] uf-
4-Bromophenyl-phenyiether 350] o[ aco] of-|  seol ul-| 4z0f u[<| 3s0] u|- 350 ol 3e0] -
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Table A-5.4 Semi-Voliatiles
g . 8 . 8 3 . 8 8 8 .
Compound (ug/Kg) S a3 S 338 S a3 S 838 S ad S 83 S 83
Hexachlorobenzene 350f v 390 of-] a3eo] -] a20] 350 u 350 v 360] v
Pentachlorophenol 1700] ul-{ 1900{ o[-} 1800] ul-|] 2100] v 1700] of—| 1700 o[- 700 o[-
Phenanthrene 350 v 390] u- 30| u|—| a20] -]  aso| o[-]  ss0| 360 uf--
Anthracene 350 ui—| 390 o[- 3eof ul-| aoo| -] sso| o] sso| u|- 360 ul-
Di-n-Butylphthalate 350 u[l-} 390l o] sso] o a0 of-[ sso| o[- 3s0| ul- 360] u
[Fluoranthrene 350 uf- 30| vl-| 380 of]-| 420 o[- aso| o[- 3s0[ u|- 360 uf-
Pyrene 350] ul-] 390] uf—| 380 || 42| o[- 3so| uf- 350] uf 360] u
Butylbenzyiphthalate 350 ul—] 390] u]-] aso| uf- 420] |- 350] |- 350 - 360 u
3,3-Dichlorbenzidine 710} uf- 780] uf - 760 o] - 850 v - 710] o] ex| 710] uf--
Benzo(a)Anthracene 350 ul--] 300 u|l--] 3so| -] az0] - 350 uf-| a3s0] v 360] u
Chrysene 350 ul--] 390 ul—] 380 u]-{ a20] - 350 uf - 350{ u 360| ol -
Bis (2-EthylhexyDPhthalate 2000 o] asof [-| 3e0] Jf- 140 ] - 60| - 150] 150 4 -
Di-n-Octyl Phthalate 350 uf- 390| o] - 380] |- 420] vf—| 3so] o[-] 3s0] 360 uf—
Benzo(b)Fluoranthene 350 u|l-1 390 u[-| 3s0] o[- 420l o[-] sso] |- 350{ v 360 o~
Benzo(k)fluoranthene 350 ul-l  390] u]-] 380] u]- 4200 u|-] 3so] o[- 3so] ol - 360 o]
Benzo(a)Pyrene 350 ] - 390 v[—] 380 ul—-| a20] uo[-] 3s0] o[- 350 360f uf--
Indeno(1,2.3-cd)Pyrene 350 ul—| 390] u[-] 380 uf- 420 u|- 350 ul-| aso] v 360] v
Dibenz(a h)Anthracene 350] wu|- 390' uf - 380] v} - 420 y| -- 350 - 350f u 360 u)--
Berzo(g h.i)Perylene 350 u]-| 390] |- 380] u|- 220{ o] - 350 v -- 350| |- 360] u| -
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Table A-5.4 Semi-Volatiles ]
T 0 0% o ¢ 0 ¢ 4 ¢ 0 5 | 8 .
¥ o KA I I g R & :
Compound (ug/Kg) S 8d S @3 S 8d S 33 S 03 S 8 d S 9a
Phenol 410] v 380] ul- 350 u 400] u 410 o - 30| 380 u
bis (2-CloroethyhEther 410} u 30| u 350 uf--| a400] ul-] 4| - 390 v 380 u-
2-Chlorophenol a10| u 380| u 3501 |- 4001 U~ 410] uj -~ 390] uf-- 380 u
1.3-Dichlorobenzene ;o u 380] u 350] v 400f u{-{ 0] o]- 300l uf- ago| |-
1 4-Dichiorobenzene 410 u| - 380f ul- 350 ] - 400 uf-- 410 u|- 390] u]-- 380 |-
Benzyl Alcohol 79| ul- 380| u- 350{ u|- 400 o o a0 u]- 390 ulw] 380] o]us
1.2-Dichlorobenzene 410] l- 380| uf- 350] o] - 400] ul--] awf o|-] 390 o]- 380] uf--
2-Methylphenol 4100 - 380 ul—] 350 u|l--|] 400] - a10] v} - 390] u]- 380] uf -
bis (2-ChloroisopropybEther a10] - 380[ uf- 350 uf- a00] ] - a0l - 300 |- 380] u]u
4-Methylphenol a10[ uf- 380] ol  3sof o] ao0] - ao| - 300] uf- 3800 u]-
N-Nitroso-Di-n-Propylamine 210{ oju| 380 ulw| 3s0] ulw| 400 f- 410] uvjud  390] ul- 380] u]-
Hexachloroethane 410 uf- 380] |- 350 uf- a00[ . a10] - 390] ul- 380] |-
Nitrobenzene 410] |- sso] ul-] aso] - 400] ul- a10] of--|  300] o]- 380} |-
Isophorone 410 |- 380 350 o] - 400 ul-] a0 o[- 30 uf- 380} o] --
2-Nitrophenol 410  u| - 3680] ] -- 350LU 400 uf-- aol ul-- 390  uj - 380 U|~
2 4-Dimethylphenol awol o[ 380 o] 3s0] of- a00| | - a10] o] - o] ul--{ 380] of-
Benzoic Acid Mol J- 1800] u]--| 1700] - 230 |- 170{ 4| 1900] o} - 87] o -
bis (2-Chloroethoxy)Methane 410 v} - 380| U 350 v - 00 - 4101 uj- 390 u|- Bo| uf--
2 4-Dichlorophenol a0 -] 380 - 350 uf- a00| uf - a10f ul- 300 uf- 380 uf-
1.2 A-Trichtorobenzene a10] of-l 380 u]-|] 3s0] uf- aoo| |- a10[ uf - 390| uf- 380} uf-
Naphthalene 410} ol - 380] o 350] vl - 400] ul-- a10] o - 390] ul- 380f uf-
4-Chloroaniline a10] ul-| 380 u]l--] asol uf- 400} o] - 20| |- oo - 380] u]-
Hexachlorobutadiene a10] uof-| 380 | 3s0] uf- 400} ] - 410 |- 390 ul--] 380] uf-

* Data Qualifier. ** Data Validation.
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Table A-5.4 Semi-Voladliles
I 0% 0 09 .0 o9 0% | & | 8 .
A R I I g I &t &1

Compound (ug/Kg) S 838 $S6d % o0a S oa Sed a3 £ ad
4-Chloro-3-Methyiphenot 410] v 380] ul - 350 uf-- 400| u] -~ 4101 v 390 v 380{ u

2-Methylnaphthalene 410 v 380 u 350] ul-| 400} v a0 u 300] u[--| 380] v

Hexachlorocyclopentadiene a10] ol o] 380 ul R| 350 o /| a00] 410 vl /Rl 390] o[-l 3s0] ul-
2 A 6-Trichlorophenol 10| of- 30| u 350 uf- 400] |- a10[ v 300 u 380[ uf--
2.4 5-Trichlorophenol 2000f u]--| 1800] u]- 1700 ul—| 1900 uf—| 2000 ul-| 3900 u|-] 1900 uf-
2-Chioronaphthalene 210] u]- 380] ol -| 3so] of- a00| o] - 410l ol 390 o]~ 380] f-
2-Nitroaniline 2000f u|--| 1800 wl-{ 1700l of-] w900l of ] 2000] ol -] 1000l o] 1e00] uf-
Dimethyl Phthalate 410 - 380 ul--] 3s0] u]- a00] u|-| a0] w 300| - 380] | -
Acenaphthylene 0] |- 30 o~  3sof u-[ 400 o-I a0l o] a0 o[-l sea| -
2.4-Dinitrotoluene a10f - 380] vi-] 3s0f ]| a400] - a0 ol--]  a0f u[-| 380] uf--
3-Nitroaniline 2000 uf--} 1800 ul-f 1700 uf--{ 1900] ul--| 2000 uf-| 1900 o] 1oo0] uf--
Acenaphthene a0 ul-]  3sol ul-| 3s0[ u]- 400 - 210 - 390] u]--] 380 uf-
2.4-Dinitrophenol 2000 _u|--| 1800 u[--| 1700] u[--| 1900[ uof-] 2000 o] 1e00] fuf 100l uf-
4-Nitrophenol 2000 u]-] 1so0] ul—-|[ 1700 of-] weoof u[-] 2000 o[- weoo| W= ool ul-
Dibenzofuran 410 u]- 380 uf]-| 3s0] u]- 400 ol - 410{ uf- 300 - ago| of--
2 4-Dinitrotoluene 410l o|-] 380 of-| 350 uf- 400 uf- 410] - 390| u]- 380] |-~
Diethyiphthalate a10] ol-| 30| o[ 350 |- 400| o - a0| - 390| |- 380 |-
4-Chiorophenyl-phenylether a0 uf-- 380 u 350{ o -- 400] - 410 ul-- 390] ul- 380| u|--
[Fluorene a10] o[-|  3eof o[-} 3s0f uf-~| 400 uf- a10] ul--| 390 u- 380] |-
A-Nitroanfiine 2000 u]--] 1800l ul-| 1700 u[--| 190of uf--{ T2000] of | 1900] o[- 1900[ u[-
4.4-Dinitro-2-Methylphenol 2000} ]| 1800 o[- woo[ o[-] 1900l uf=] 2000] u[-] soo[ of-| 1e0o| o[-
N-Nitrosodiphenylamine (1) ao| uf- 380 ol 3s0] u]- 400 uf - 40| ol - 390] ul--| 380 u]-
4-Bromophenyl-phenylether 410] u|- 3go] u[-] 3s0] ul- 200| ] - a10| ul - 390 ul--| 380] ul-
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Table A-5.4 Semi-Voldtiles
$ 008 < § < § | ¥ .0 & .| 8 .
R ¥ I g ¥ ¥ : & 3
Compound (ug/Kg) 3 03 S 03 % 08 3603 383 2w 2oz
Hexachiorobenzene a10] v 380 u]l-| 350 U 400 v 410] u 390 380 |-
Pentachiorophenol 2000 u{—{ 1800] u]--1 1700} u[--| 1900] o 2000] u 1900] v 1900 v
Phenanthrene 20| v 380 u]-| 3s0] o 400] ul-]  a10] of-| 30| u 380 v
Anthracene a10f uf- 380 350] ul- 400 u]- a10] |- 390 ul--] 3eo0f uf-
Di-n-Butyiphthalate a0 ul-]  3so] -] ss0] u]- 00| uf - a10] of-{ 390] u]- 3680 ul-
Fluoranthrene 10| |- 380] uf- 350] |- 400 of—|  a10] o] a0l o] | “3so] uf-
Pyrene a10] uf. 380] ul-| 3s0] of- a0 o] 40| of- 390 o]}  380f |-
Butytbenzyiphthalate 2ol uf-|  380] - 350 o] a0o| o[  aw0] o[- a0l |- 380] u]--
3,3-Dichlorbenzidine 80| u]l-1 760l u[-] 70| - 790] |- 820 uf- 780] |- 760] vl -
Berzo(a)Anthtacene 410[ u| — 380] uf-- 3501 u]-- 4001 uj-- 410| u - 390| U - 380| o —
Chrysene a10] uf--|  3so| - 350 u]- a00{ u|]-| a0] of-| 300] - 3s0] u]-
Bis (2-EthyihexyDPhthaiate aa) |- 71 o=l o] -l 90| -] 220] |- 63| - sq| -
Di-n-Octyl Phthalate a0 o]  3so| o[ 350 u]--] 400] uf- 410 uf- 300] |- 380] ul-
Benzo(b)Fiuoranthene a0l o]  3s0l of-] sso| of-]  a00] - a10] uf- 390] u|- 380] uf -
Benzo(k)Fluoranthene 410l uluf 380 ulu] 3s0] u[w] 400 - 10| ufuwf 300 - 380 of -
Benzo(a)Pyrene 410l o-| 380 ul- 350] u|- 400] o]~ 410 |- 390] ul- 380] u]-
Indeno(1.2.3-cd)Pyrene 410l v 380 o] - 350 o] - a0f vi-| a0l | 390] - 380 u]-
Dibenz(a h)Anthracene a0l o[-} 3s0] - 350 ] - a00] ol - a10] uf- 390] u|-- 380] uf -
Berzo(g.h.)Perylene a10] o] 380 u|]-] 3s0] uf- 400l - NI E 390 ul-| 380] ul-

* Data Quallfier. ** Data Validation,
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Table A-5.4 Semi-Volatiles
g | & | & .| $ .| s .0 ¢ .| g .
Compound (ug/Kg) g a3 g 535 g & g a3 g o A S oA g a3
Phenot 390| u 360] o[-l 380 v 3e0| |- 350 340{ v 360] u
bis (2-CloroethylEther 390 ol as0] u 380 uf 380 350 w 340 360] |-
2-Chlorophenol 390{ wu 360 u]--| 3s0] v 380 v 350 u 340 u 360] u
1.3-Dichiorobenzene 90| |- 360 ] 380] uf--| 380 uf- 350{ ul- 3q0] o] - 360 o]
1 4-Dichlorobenzene 30| u]- 360 uf--| 3so] uf--] 3s0] - 350 u 340 ] - 360| o] -
Benzyl Alcohol 39| u 360 uluw| 380] ufuw] 3sol 350 v 340 u 360] vl v
1.2-Dichlorobenzene 390 u 360 v 380] u|-| 380 ul- 350] v 340] o] - 360 u--
2-Methylphenol 390| |- 360 v 380} |- 380] |- 350] ul- 340] v 360} |-
bis (2-ChloroisopropybEther 390] u 360] v 380] ulw 380| uj - 350[ u 340] ] -- 360} ul -
4-Methyiphenol u|- 360] u 380 u[-| 380] - aso| uol--] 340 - 360] ] -
N-Nitroso-Di-n-Propylamine 390 u 360 u]-- 380] i - 380| u|- 350 u]- 340 v 360| u] -
Hexachloroethane 90| u 360 u]- 380| u|- 380 - 350 wuj- 340} v} - 360] u|--
Nitrobenzene 390| v 360 uf- 380f ul--|  380] \uf- 350 o] -- aqo] - 360] |-
Isophorone 3901 | 360 |- 380 ] 380] |- 350] uf- 340] | - 360] |-
2-Nitrophenol 300} ul- 360] | - 380 ul- 380} u 350] ul-- 340 uf- 360 uf-
2 4-Dimethylphenol 390} u}- 360| ul - 380| ] - 3so| u|-- 350] u|l--| 340 u]- 360] uf--
Benzoic Acid 1900[ u|- 1700] v 1900| v - 200 o -] 1700l o] 1700] o] 1700] ul -
bis (2-Chloroethoxy)Methane 300 u 360] v 380 o|-| 380 u]- 350 |- 340 - 360] u]-
2.4-Dichlorophenol 390 v 360] ul- 380] uf- 380] o] - 350] o} - 340] ol 360] uf--
1.2 4-Trichlorobenzene 390{ u]--] 3c0] uf- 380] o[--]  380] of- 350] uf - 340 - 360} u--
Naphthalene 390] ul- 360 u|-- 380 |- 380] u]-- 350 |- 340| uf - 360| uf--
A-Chloroaniline 300] u}- 360] ul-l  380] uf- 380] uf- 350] uf - 340] o] 360 u -
Hexachlorobutadiene 390 u 360] ol--| 380] u|-| aso| - 350} u 340{ |- 360 u| -

* Data Quallfier. ** Data validation.
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Table A-5.4 Semi-Voldtiles
8 g | 3 0 % .0 ¢ ] 8 .
: : & 1 pA A : R
Compound (ug/Kg) S 93 303 283 o3 2uwal 253 23
4-Chloro-3-Methylphenol 300] 360] ul- 380| |- 380 u 350 o]~ 340] v 360] uf -
2-Methyinaphthalene 390 v 360 ul-{ 80| u[-f 380 ul-| 3so] u]-| 340] |- 360 u] -
Hexachlorocyclopentadiene 3%0{ u 360 v 380] u|- 3so| u 350 u]-|  340] u 360} u| -
2 A.6-Trichlorophenol 390] ul- 360] v 380] o] - 380] ul-] 3so] of-[  3a0] |- 360| |-
2.4.5-Trichlorophenol 1900[ v t700] u 1900{ o] | 1900} of—] 1700] o} 0ol o[-1 1700[ W[
2-Chloronaphthalene 390 o]-| 360 u 380 u]l-] 3s0] o] asol - 340 ] - 360} u|-
2-Nitroaniline 1900] v 1700] u 1900] ul~] 1900 ul--| 700f uf--] 1700l of -] 1700] o]
Dimethyl Phthalate 390 - 360 380 u[-| as0] u]--| 3s0] U 340 of-|  3e0] -
Acenaphthylene 390} u 360 | 380] ul-| 3so] o[- “ss0] U 340] u|- 360] -
2 6-Dinitrotoluene 390 - 360] v 380l ol aso] J- aso] o 340] |- 360] u -
3-Nitroaniline 1900 ul—-| 1700} u 1900 o]l w900l uo[-] 1700 o] 1700 ul-| 1700 o[-
Acenaphthene 390 |- 360| u 380] o]--] 380 uf- 3s0] u]- 340] o|-|  3e0] v
2 4-Dinitrophenol i900] u]- 1700{ vl 19001 uf-] 900l ofuw| 1700f 1700] oju 1700] ufws
4-Nitropheno! 1900] uf--| 1700 v 1900] uf--1 1900] ul--[ t700] 17000 uf-| 1700
Dibenzofuran 390 wu 30l v 380] o[-  aso] f- 350 u 340 uf - 360 o] -
2 4-Dinitrotoiuene 39| v 360 ul- 380 ul--] 380 o[- aso| o[- aao| |- 360]
Diethylphthalate 390 v 360| u 360 o] - 380] u]- 350 o] -- 340 |- 360
4-Chlorophenyl-phenylether 390| u 360] uf- 380 ul-| 380] u]- 350 uf-- 340 |- 360 |-
Fluorene 390{ |- 360] v 380] vi--| 3s0] uf- 350 uf- 340 |- 360] uf -
4-Nitroanliline 1900 v 1700] v 1900f ul--] 9oo] o[ 700l o[- 00| o[- 1700 ol
4 6-Dinitro-2-Methylpheno! 1900] v 1700f v 1900l u[—| 1900] of-] 1700] v 1700l |- 1700 -
N-Nitrosodiphenylamine (1) 390] o 360 u 380] uf--| 380] o] aso| ul- 340] o] - 360 uf-
4-Bromophenytphenylether 30| u 3s0] 380 u|]-| 380| - 350] ul--] 340 - 360 uf-

* Data Qualifier. ** Data Validation.
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Table A-5.4 Semi-Volatiles
A A : A 2 : :

Compound (ug/Kg) S 03 & o3l 208 203 2wz 2w Lsz
Hexachlorobenzene 390] u 360| u 380] v 380] ul]-| as0] u 340] o] - 360] u

Pentachlorophenol 1900 v 1700] uj 1900] u 1900] ul-| ool ul-| 1700 of -] 1700]

Phenanthrene 390 o]- 360] o] 380 u 380] v 350{ u 340] 360] u

Anthracene 390 uf- 360] 380l ul--] a3s0] - 350] u]- a40] uf- L
Di-n-Butylphthalate 390l o] - a0l ul-| 380] - 380 ul--| aso] f- 340| |- 360] o] -
Fluoranthrene 390 o] - 360 ul-| 380] u[-| 380 u]- 3s0| of- 340 o] - 360{ u]--
Pyrene 390] u]- 30 ul-| 380] o] 3s0] - 350] u]-| 340 |- 360] ] -
Butylbenzylphthalate aoo[ uf-] 360 o[- 3s0] o[- 3so} uf- 350] uf- 340] u|- 360] u|-
3.3-Dichlorbenzidine 780] u|—} 720f u[-] 7eof o[- 70| |- 710] u]- 690 u]-- 710 o] -
Benzo(a)Anthracene 390 o - 360 o]--| 38g] v 380 .- 350 |- 340 o]--| 360 |-
Chrysene ool ]~ 360[ uf- 380l uf-| 3s0] - 350] u]- 340] uf.- 360] -
Bis (2-Ethylhexy)Phthalate 64 |- 360 u| - so| J--] 380] uf- 350 u|-| 340f o] “3e0 of-
Di-n-Octyl Phthalate 390 ul—| 360 ul--| 3s0] o|-| asof ul- 350 o - 340] |- 360{ u]--
Berzo(b)Fluoranthene 390] o] - 360 ul-| 380 o]-| 3s0| |- 350 uf - 340] uf - 360| | -
Benzo(k)Fluoranthene 390{ ul - 360 u|l--] 380 o|]-] 38| |- 350] uf- 340{ |- 360 ] -
Benzo(a)Pyrene 390 u- 360l of—l 380l of-{ 380] - 350] uf- 340 uf- 360 uf -
Indeno(}.2,3-cd)Pyrene 3%0] u]- 360] o] - 380 -] 380] u]- 350 ] - 340 uf- 360 | -
Dibenz(a.nAnthiacene aoof u]- 360] u|- 380] - 380] o - 350 |- 340] u|. 360 uf--
Benzo(g.h.)Perylene 390] uf- 360| uf- 380] u|- 380) uf- 350 vl - 340| u)- 360] vl

* Dato Glualifier. ** Data Validation,
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Table A-5.4 Semi-Voldliles
2N RS Y I S - R I S
Compound (ug/Kg) S 03 3 wa 2wa Lu3 2wd 2es 2wz
Phenot 360] ol 380] u[]-] a0o] - 360 o 48] |- 350 v a00] o
bis (2-CloroethyDEther 3600 v 380 ul-] a00] u|-] 360 v 360f U 350] v 400 v
2-Chlorophenol 360 u 380 u]-| 400] v 360] o] 30| u 350 u 400] u]--
1.3-Dichlorobenzene 360 u|- 380[ ol ao0] u]--|] 30| - 360 uf--] 350 - 400] |-
) 4-Dichlorobenzene 360] uf- 380{ uf—=| a00] of-|] 30| o[- 30| uf- 350 |- 400] ]
Benzyl Alcohot 360 ] - 380] uolu|  400] u]us 360] u]u]  360] ufu 350] |- 400 ujug
1.2-Dichlorobenzene 360 o] - agol u|]-|  400] - 360 ol--| 3e0] o]- 350 uf- a00] o] -
2-Methylphenol 30l of-| aso]l of-T aoo] o] 30| f- 360 ul--| 3s0] u]- 200} ol
bis (2-ChloroisopropyDEther 360 uf-! 380 u[-| anof u]- 360 ul-] 360] uf-| 3s0] - 400| u| -
4-Methylphenol 360] u|l—| 380 ul-| 400] u[--| ae0] |- 360 ul-| 3s0] u]- 400| uf -
N-Nitroso-Di-n-Propylamine 360 u] - 380 ul-[ 400] ul-] 360l - 360 ul--| 3so] - 400] |-
Hexachioroethane 360] uf - 80| u]- 200 -]  3e0] u|--| 360 - asol ol - 200| ] --
Nitroberzene 360] u[--] 30l ul-] a00] uf- 360] ul--| 360 u]- 350 uf- 400| ] -
lsophorone 360] ul-] 380 uf-| a00] u]- 360 ul- 360 ] - 350[ uf- a00| ]
2-Nitrophenol 360] u|— ago| o] - 400] o] - 360 o] 360] uf - s of- a00] o} -
2 4-Dimethyiphenol 3601 u] - 380 v|-- 4001 ] -~ 360[ o] - 360 o] - 350 |- 400] uf -
Benzoic Acid 4501 | 240 of-] 260] -] 230] - 200 4 - 1ol J-]  1900] uf-
bis (2-Chloroethoxy)Methane 360] o] 380 u—| 400] v 360] | - 360] u]- 350 uf- 00| u-
2 A-Dichlorophenol 360l ul-] 380 - 400 v 360 ul--]  3s0] o[-]  asol - 400] -
1.2 4-Trichlorobenzene 360] uf - 3so] ] - 400] u|- 360| .u|-- 30| ] - 350 uf- 400 |-
Naphthalene 360 u|— 380] ul-- 00| o] - 360] v - 360{ u|-- 350 ul- 400 u|-
4-Chloroaniline 360] vi~| 3s0] u|- 400 uof--] 360 u[--] 3s0] of- 350] ul- a00] |-
Hexachiorobutadiene 360] u-- 380 u|--| 400| u]- 360 ] - 360] uf - 350 uf - 400] o] -
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Page 168

(SOILS.XIW)Table A-5.4 Semni-volalitas




Salmon Site Soil Sampling April 1993 4/8/94
Table A-5.4 Semi-Volatiles
s | 5 o g 0 8 0 o5 ] & ] F .
: I vt w3 : : ot
Compound (ug/Kg) 2038 Fo0a8 2oz 2wz 2us 2oi 2u2
4-Chioro-3-Methylphenol 360| v 380| - 400{ u] - 360] u] - 360| v 350| v 200| v
2-Methylnaphthalene 360{ u 380 v 4001 u 30| u 360 u as0] v 4001 u
Hexachlorocyctopentadiene P u aso| u 400| u 360] U 360] w 380 v 400] v
2.4.6-Trichlorophenol u]- 380] - 400] |- 360] ul- 360] u]- 350] |- 400{ u]-
2.4 5-Trichiorophenol ol 1900] uf-| 1900] 1700] u 1800] ul-} 1700} u|--[ 1900] of--
2-Chloronaphthalene ul - 380] u}- 4001 v 360| o] - 360| uj-- 350} o] - 400| v -
2-Nitroaniline uf - 1900 uf--f 900f | 1700] o]} 1800] o[- ool ol - 1900] ol
Dimethyl Phthalate uf - 380] ul- 40| u]-]  360] - 360] u 350 uf- 400] |-
Acenaphthylene y 380] |- 200 o1 360] - no|l - 350| - 400] |-
2.4-Dinirotoluene ul- 380] ul-| 400} uf- 360[ - 360 ul- 350| o] - 400| u|--
3-Nitroaniline ul - 1900] |- 1900 v 17001 uf- 1800 u 1700] vl - 1900 u] -
Acenaphthene uf - 380] v 400| v 360 u 360 uf - 350] ul- 400 u]--
2 A-Dinitrophenol u 1900| u| - 1900] v 1700] uf- 18001 |- 1700 vl - 1900 u|--
4-Nitrophenol u]- 1900 v 1900 u] 1700] uj-| 180of of-{ 00| of- 1900 uf--
Dibenzofuran ul 380 u 400] uf - 360 uf- 360] o|-| 350 - 400 o] -
2 A-Dinitrotoluene u]- 380 u|l-| 400} |- 360] |- 360 u]- 350{ uf- 400| ] -
Diethylphthalate yj - 380] v]- 400 u| - 360] |- 360] u}- 350F v - 400 u] -
4-Chlorophenyl-phenylether u| - 380 v 400 v 360] ul - 360] u|- 350] uf- 400 -
Flucrene U 380} uf- 400] ] - 360} o - 360 u]-- 350]  ul- 4001  uj --
4-Nitroaniline vl 1900 ul-| 1900] u]- 1700f ||  1800] of- 1700] ul- 1900] u|-
4,6-Dinitro-2-Methylphenol uf - 1900] v 1900 u 1700] o] -- 1800| uf - 1700 |- 1900] |-
N-Nitrosodiphenylamine (1) Y 380] uf- a00| u| - 360] uf - 360 - N IE 00| v -
4-Bromophenyl-phenylether u 380 v 400 v 360] ul- 360 u 350] - 400| -
" Data Qualifier. ** Data Validation, Page 169 (SONS XLW)Table A-5.4 Sermi Volatiles
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Table A-5.4 Semi-Voldliles N
B - T - -
: ! : : 5 i : :
Compound (ug/Kg) 503 2 o0d Z2oua %03 Zw3 23 2oi
[Hexachlorobenzene 360 o] 380] u a0 u]-| 360] v 360] ul--| 3s0] uf- 400] o] -
Pentachlorophenol 18000 o[- 1900] uf-| woo| u[-] 1700f ul--] o] uo[-] 1zoof o[- weoo] o]
Phenanthrene 360] o 360 ul—| 400] o 360 uf-- 2] -] 350 v 400§ u
Anthracene 360 ul-| 380] ul--] a00] of- 360] ol-] 60| 350 ol 400] | -
Di-n-Butylphthalate 360] ul-i 380 o[ a400f of-] 30| u]- 30l ul-]  3s0] uf- 400{ uf--
Fluoranthrene 360] ul--| 380 o]-| a00| - 360 o]l 2300] of- 350 |- a00| ] -
[Pyrene 360 ul—| 380] uof-| 400f u[--] 3¢0] u]-] 3000 ofcd 3s0] o[- a00| v
Butylbbenzyiphthalate 360 ul-| 380 uo|-] 400[ o]-| 3e0] o[-|  seol o]-]  asol - 400] u] -
3.3-Dichlorbenzidine 7201 -] 7e0] o= 790] o] 720] of-T 720l ol -] evol o[- eoo] uf-
Berzo(a)Anthracene 360] o[- aso] -] a00] u]-] 30| uf-| 1200] J  3s0f - 400] o] -
Chrysene 360] ul - aso| u]--] 00| u]- 360] uj--| 1800] J  3sol ul-f  a00] of—
Bis (2-EthylhexylPhihalate 1300 o[  3so] ul--| 400l o] 360] of]-| 3e0] o[- 56| J]-- 400] ] -
Di-n-Octyl Phthalate 360l u|-] 380 u]-] 400] u]- 360] u]l--]  360] u]- 350] | - 400! ] -
Berzo(b)Flucranthene 360} ul--] 3s0] -l a00] o]—| 30 of-[ eoo| |- 350 ul- a00] u]--
[BenzoGoFluoranthene 360 ul--] 380] uf—-| a00] o] 3e0] of- 350 o 350] |- 400} vf -
Benzo(a)Pyrene 360 uf - 380] uf-- 400{ ul-—- 360[ o] - 520 3s0| ul- 400} u]-
indeno(1.2.3-cad)Pyrene 360 vf—| 380] ul-] a00{ ul- 360] uf-- 1ol o} 350 - 400} v}
Dibenz(a h)Anthracene 360 ul-| 380 - 400 of - 360 uf- 360 uf-| 350 - 400} |-
Benzo(g.h)Perylene 360] ul- 380 o[- 400] u]-| 3e0] ul--] 3e0] o 350 |- a00] ul-

* Data Qualifier. ** Data Validation, Page 170 (SOILS XLW)Table A-§ 4 Semi-Volaties
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Table A-5.4 Semi-Volatiles

e 0 8 o 8 o % | 5 | 2 . g,
Compound (ug/Kg) S 0dl S o3 2wa 203 23 2u3 w3
IPhenol 350] o 340] u|--| 350 u]- oo u]-| a0 u 300] u 360 u--
bis (2-CloroethyDEther 350 u]— 30| v 350 v 3ol of--] 40 v 30| o] - 360] u|--
2-Chiorophenol 350] ul--]  340] as0l v 30| v 410 |- 390 u 360] uf--
1 3-Dichlorobenzene 350{ uf - 340] ul--]  3s0] u]- 390] ul- 410} u 300 u 360} v
1.4-Dichlorobenzene 350] - 340] |- 350] u[-| ae0] o[- aw0] uJ[- 30| u 360] |-
IBenzyl Alcohol 350] ulw] 340f ulw| 350 ofw] 3e0] ofud " 0] Jfuld  se0] ofu] T se0| uu
1 2-Dichlorobenzene 350 u]- 340} |- 350[ o[- 390[ u]- 410] u 300] |- 360] ul-
2-Methylphenol 3500 uf- 340] u|- 350 u]-] 390 o] 40| u 300 u 360| uf--
bis (2-ChloroisopropyDEther 350] u[-| 340 - 350l ul--] 390 o]-] 40 u a0l ul-]  360] uf-
4-Methylphenol 350 |- 340 o] | a3s0] u]- 30| u- 0| 30| o 360] ul-
N-Nitroso-Di-n-Propylamine 350 ul-| 340l o]-| 3s0] o[-|] 30| uf- 410] uf 390| u 360} u--
Hexachloroethane 350 o] a40] -] 3s0] o]-] 390] - a0 v 390| u 360] uf.-
Nitrobenzene 350] u|l-]  340] |- 350] uf--| 390 - a10 v 390| u 360 o
isophorone 350 u]l-] a40f o[-  asof of-| 200 - a10] v 390 v 360f v
2-Nitrophenol 350 u-- 340 o[-] 350} u]- 300 |- 410} u 300 v 360] u]--
2.4-Dimethylphenol 350 ul--| 340} u[--| 3s0] wuf-] 300] uf- 410} u 30] v 360f -
Benzoic Acid 150] Jf-| 80| Jf-] o] - 300 J[-] 20000 of-] 2e0] 1700] ul-
bis (2-Chioroethoxy)Methane 350 ul-| 340] ul-| 3s0f u[-| 390] uf- a10f ul-] 390 v 360] u]--
2 4-Dichlorophenol 3501 u| - 340] u|-- 35 uf- 390] - 40| u 390} v 360 ul-
1 2 A-Trichlorobenzene 350 uf—| 340] u]--| 3s0] u]-| 390] uf- 20l o[ 30| v 360| uf-
Naphthalene 350] o] 340] o]-| 3so] u]- 390| u]-- a10] of-| 3900 360 ul-
4-Chloroaniline 350[ ul- 3q0| uf - 350 ul--] 390 u]- 410] v 390} u 360| ul -
Hexachiorobutadiene 350 u|- 340} |- 350 o|-{ 390 - 410] v 390 360 v -

* Data Qualifier. ** Dato Validation. Page 171 (SONS XLW)Tatbsle A-5 4 Semi-Volalies
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Table A-5.4 Semi-Volatiles
B T D I TV O S I Y I
2 : : : A > %
Compound (ug/Kg) S 83 %03 %08 =2w3 2oi L3 2 ez
4-Chloro-3-Methylphenol 350| vl - 340 w 350| U 390] vl - 410] u 390] v 360] uf--
2-Methylnaphthalene 350] ul-{ 340] u]-] 3s0] u 390 v a10] o[-l  390] v 360| v
Hexachlorocyclopentadiene 350| U 340 u| — 350] v 390 v|- 410 ul- 390] u]-- 3601 v
2.4 6-Trichlorophenol 350 u[~| 340] o[- 3s0] uf- 390 u- a10) ul- 390] ul- 360} | -
2.4 5-Trichiorophenol i700[ o[- 1600 - 1700] ul-} 1900 u|-| 2000] u|[--] 1900] o] 1700] vf -
2-Chloronaphihalene 350 u|l-f 340 of-| 350 o]- 390 u[—f a10] u[-{ 390] of[-| 360} uf-
2-Nitroaniline 1700 vl--} 1600] ul--] 1700[ o] veoof ul--[ 2000] u[-] 1900 of- 1700] uf--
Dimethyl Phthalate 350 ] - 340 ul-| 350 u]- 390 - 10| |- 390] u]- 360] ] -
Acenaphthylene 3s50] o] - 340] |- 350] ul-]  390] uf- ao| - 390l ul--]  3e0] of-
2 6-Dinitrotoluene 350] o]-| 340 u|-- 350 ul-] 30| - a0l ul-} 390 o 360] u]-
3-Nitroaniline 1700] u[--| 1600 ul--] 1700f u[—] eoo] o] 2000[ o] 1900[ of T 17oo] o[-
Acenaphthene 350 |- 340] o[- 3sof ul-] 300 - 40| |- ao[ ul-|  360] -
2.4-Dinitrophenot 1700 vl-| vs0of o[-l 1700f o] Tieool o[-] 2000 o[- 1900 o[-] 1700 o[-
4-Nitrophenol 1700 u|-| 1600 ul-] 1700] u|-] 1900 o[- 2000 of | 1900] o= 1700 ul-
Dibenzofuran 350 ul-| a40] of-] 3s0[ - 390 - aw| v 390 uf- 360[ o] -
2 A-Dinitrotoluene 350 uf- 340 ul-| 350 - 390 u|- a10] o]l 390 u]-] 30| of-
Disthylphthalate 350] ul—| 340] u|- 3s0[ - 390 o] -- 410 ] - 390] |- 360] u]-
4-Chlorophenyi-phenylether 350] |- 340} u]- 350] ] - 390} uf-- 410] v -~ 390] ul- 360] ] -
Fiuorene 350] o] - 340| ] - 350] uf- 390 uf-- a10] ul-|  ae0] o[- 30| -
4-Nitroaniline 1700] of-| 1600] o]~ 1700] o[- 1e00] u[- 2000| u|- 1900] u[--| 1700[ uf-]
4 6-Dinitro-2-Methylphenol 17000 || 1600 ][] 170of o[- 1900l o] 2000 o[- 1900 o[- 1700[ o|=
N-Nitrosodiphenylomine (1) 350] |- 340 uf-| 3s0f u]- 390] | a0 o]-] 30| uo|]-| seo| uf-
4-Bromophenyl-phenylether 350] vi~| 340 u]-[ 350 o[-| a0 uf- a10[ |- 390 ul--| 360 of-
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Table A-5.4 Semi-Volatiles
8 5 5 8 3 g g
: 2 1 o o 1 3 > 3
Compound (ug/Kg) S 03 283 2o0a =203 33 283 2 awa
Hexachlorobenzene 350[ u 340 ul aso| o] 390] vuf- 410] u 390 u 360| u
Pentachlorophenol 1700l ul--] 1600] uol.-] v7oo] ol-1 weoo] u[--] 2000 o[-[ e00| o 1700 u
Phenanthrene 350] uf-] 340] of-{ 350 o] 390} u a10] -] 300] v 360 ul-
Anthracene 350 - 340 v 350 uf- 390] - 410 ] 300] u]- 360] uf-
Di-n-Butylphthalate 350 o] - 340{ ul- 350{ u]--] 390] |- a10] |- 390 uf- 360 uj -
Fluoranthrene 350 of--]  340] o[- aso] o[- Tseo| -] a0 - 300 ]| 30| uf-
Pyrene 350 |- 340] |- 350] u]- 3ol uf--]  aw] of-]  3e0] uf- 360] uf--
Butylberzylphthalate 350 vl 340] u|--] aso| - 390] |- a10] uf-1 390 ul- 360] u]-
3.3-Dichloibenzidine 700] o]-| esof ul- 690 vl 70| - 820 u|- 780} - 720l ol -
Benzo(a)Anthracene aso| uf-- 340| u|-— 3s0] ul- 390 u - 410] u]-- 390 vl - 360] ] -
Chrysene 350l o] 340 ul-{ 3s0] u]- 390] u- a10] - 390 ul--| 30| u]-
Bis (2-EthylhexyPhthalate 120 - ado| |-l  200] -] 3e0f u[-| a4i0] uf- 390| ul- 48] i -
Di-n-Octyl Phthalate 350] u|l-| 340] u]-] 350 o]-| aeol o[- 40l - 390 u- 360] v
Benzo(b)Fluoranthene 350 ul-| 340] o] 3s0] of-] a0l uf--| a0 o[- a300| - 360] u]-
Berzo(i)Fluoranthene 350] u}- 340 u]- 3s0] ul--| 390 u]--] 40| - 390 |- 360 u]-
Benzo(a)Pyrene 350] uf--|  340] |- 350 |- 300] of--] a0 of- 300 ol 360 -
Indeno(}.2.3-cd)Pyrene 350] |- 340 uf-| asof ol 390 o]  a] - 30| u|- 360 v -
Dibenz(a h)Anthracene 350} |- 340] ] - 30| ul--] 390 u]- a10] o[-l 390 u[-] 30| -
Benzo(g.h j)Perylene 350 uf--§  340] - 350] ul-| a0 |- a10f uf-- 390] uf- 360 uf-

* Dota Qualifier. ** Data Validation,
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Table A-5.4 Semi-Volatiles

L8] (%3]
2 2 4 2 3 2 2
e 4 8 | g2 0 5§ 4 g 0 8 g 2 .
& &t : : : : 5t
Compound (ug/Kg) S o3l %3 %83 Zwa 23 2wz 2 a3
Phenol a10] uf-} a0l v 370] u 400 ol--| 3s0] v 370 v a00| ] -
bis (2-CloroethyDEther 410] v 0] ol 370l o] 400l o] seo] -} 37| o 400] o -
2-Chiorophenol aw| v ai0f v 370l o]--| 400] v 380] ul-| 370! o] 400 of-
1.3-Dichlorobenzene awol of-|  a4i0] v 370} u]- a00| |- 380] uf- 370 uf- 400] o]
1 A-Dichlorobenzene 210{ u|- ol - 370l ol  a00] |- 380 |- 370 u|- 400] uf-
Benzyl Alcohol 0] vlw|  a10] vfud 3ol o] 40| o] seol - 370{ o] - 400| u|-
1,2-Dichlorobenzene 410] uf- 410 u]-] 370} - 400| uf - 380 of. 37of ul--]  ao0| u]-
2-Methyiphenol 410 ul-| a0l o]~ a0l of-]  aco] o[- 380 ul- a0l -] a00] uf-
bis (2-ChlorolsopropyhEther a0 u-| a0l o] 370 uf- a00] ul--]  380] u]- 370l u[-]  400] uf-
4-Methylphenol a0 vl  ao] J-]  370] of- 400 ul-| 380 uf-| 370[ - 400] u]-
N-Nitroso-Di-n-Propylamine a10] ul- a0l ul--] 370 of-- 40| o] - 380] uf-] 30| uf- 400] u]-
Hexachloroethane 410 u|— 410f uf - 3?0| uf - 400] uj - 380] uj-- 370 vl - 400 uj -
Nitrobenzene 410] u]- 410l o[ 370 u|-] a0 - 380] ul-|  370] - 400] uf -
Isophorone a10] u|l-{ 410] u]- 370 uf-| 400l |- 380] ul—] aro ul- 400] o] -
2-Nitrophenol 410] o] - aol ui-] 370l o -] 400f |- 380| u] - a7o| o] - a00| ] -
2.4-Dimethylphenol a10] uf-| a0 - 370l o[-}  400] u]- 380] o] -- 370 uf- a00| ] -
Benzoic Acid 1200 Jf - 140 J|--] 870l - 210 - 8s0] |- 340] ] - a60| ] -
bis (2-Chloroethoxy)Methane 410] u|-- 40| u|-~- 3701 | - 400] u| - 3go| ul- 370] |- 400] wul--
2.4-Dichlorophenol 410 o[- 410 ul-{ 370 uf--] a0l o]-| 380 - a70[ ol - a00] |-
1.2 A-Trichlorobenzene 210 ul- a10] o]~ 370l J-] a0 ol 380 uf- 370[ - a00| uf-
Naphthalene a0] ol a0] -] 7ol -1 400 - ago| u|- 370 ul- a00| o] -
4-Chloroaniline 410 u] - 4101 uf-- 370] u| - 400| uj- 380| | - 3701 u| - 400] u|-
Hexachiorobutadiene a0l uf- a10] uf—f 370 o]- a00| - 3go| o -- 370{ u|- 400 |-
* Data Qualifier. ** Data Validation. Page 174 (SOILS.XLW}Table A-5.4 Semi-vVolatiles
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Table A-5.4 Semi-Volatiles
@ A 3 g 3
4 i s : 0 o :

: - : : : : : ; : : Y :
Compound (ug/kg 203 %03 203 28 2oa 2u3 203
4-Chloro-3-Methylphenol a10[ v 410] v 370{ uvj-| 400 v 3so| u 370] u 400 o -
2-Methylnaphthalene 410 u|— 410! v 30| v 400] wui- 380 v 3701 v 400] |-
Hexachlorocyclopentadiene 410] v a0| .- 370 u 400 v 380 ul-- 370 v 400] |-
2,4.6-Trichlorophenol a10l of- a10[ v 370} |- a00| ul- 380| |- 370] u|- 400] ol
24,5 Trichlorophenol 2000] u|-| 2000 u|l-| 1800} ul--] 1900 oI 1800} of-] 1soo| of-| 2000 of-
2-Chloronaphthalene 4101 o]~  a0] o]- a7of u|- 400] ] - 380 ] - 370 of- 400] o] -
2-Nitroaniline 2000] u|--] 2000] of-] 1soo[ u[-] 1ol o[- 1soo| [ 10| o[- 2000[ uf-
Dimethyl Phthalate 0| ] a1 of-| 370 of- a00] ] - 380] uf- 370] o[- a00] |-
Acenaphthylene -~ a10] - aol o[- 370] of]-] 400 - 380] u|- aro| |- a00| o] -
2, 6-Dinitrotoluene 410] ul-] a0} u[-] 370] ul- 200} u]- 3o} uf- 370] |- a00| o] .-
3-Nitroaniline 2000] u|--| 2000] - 1800 o[ 1900} ul-| soof u]--[ 1800 of-] 2000 uf-
Acenaphthene a10] o] - a0l o~  370] ol 400 o[- “3so] uof-| 30| - a00f ul-
2 4-Dinitrophenol 2000} u|l-] 2000] uf-] 1eool u[-[ Tweoo[ ol -] 1s00] o[-] 1800| o] 2000] ol
4-Nitrophenol 2000] ul-] 2000 u|l-| 1800 ul--] 1900l uof-] soof o[- ool o] 2000] -
Dibenzofuran a10 ul-1  419] o] 370} uf- 400 ul—} 380 ul-] 370 - 200 o] -
2 A-Dinitrotoluene a10] -l a0 uf- 370 ul--]  400[ - 380] ul -l 370 - 400] o]
Digthylphthalate 4101 ul- 410] v - 370| | - 400] u| - 380 u-- 370 ui- 400] o] -~
A-Chiorophenyl-phenylether a10{ v 410] o[- azof u| - a00] u|- 380| U] - 370] - a00] u]-
Fluorene 4100 ul-| a0} ul-[ 370 o]-[ 400l o[- 3s0] ul- 370] - 400] u]-
4-Nitroaniline 2000f uol-| 2000 uf-[ 1800f o]-| 1900 o{-] 1800} o[-] soo| |- 2000 uI-
4.4-Dinitro-2-Methylphenol 2000] v]-| 2000 uf—[ 1800[ u]-[ 1eoo| of--| 1800} u|-| 18o0o| o[- 2000 uf-
N-Nitrosodiphenylamine (1) 410] v atw] ol 370l o] 400 - 380] uf - 370[ uf- R
4-Bromophenyl-phenylether 410 o[- a0l of-] 370 o] 400] |- 3s0] uf- 370] uj- 400] ul-
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Table A-5.4 Semi-Voldtiles
w L8]

&3 > o3 O =t 3 1 51
Compound (ug/Kg) S 9d < 038 S 8d S 93 S 03 S 88 S 03
Hexachlorobenzene 410] u 410] uf- 370] u a00] ul--| 3s0f u 370] u a00| u
Pentachiorophenol 2000] u 2000] u 1800] U 1900] v 1800f U 1800 U 2000| u|--
Phenanthrene a0 u a10] |- 370f o[- 00| u 380] 370, v 400] v]--
Anthracene a10] ] - 410 o 370 ul-| 40| o[-] asol o[ 370 v 400] ul-
Di-n-Butylphthalate 0] uf-- 410] o] - 3700 of--] 400] - ago] ul-| 370l |- a00| |-
Fluoranthrene 410[ |- 410} ] - 370l -] aoo] uf- 380] u[-] 370} o[- 400 -
Pyrene a0} uf- 20 ol  370] o[- 400] |- asol uf-| 370 . 400{ |-
Butylberzylphthatate a0l - a0 of--] 3wl of-T 00| - ssof o[- 3ol o] avo] |-
3,3-Dichlorbenzidine 820 u|- 820{ ul--| 7s0] u]--] 8o} - 760] ul--|  7s0f - 810{ u]-
Benzo(a)Anthracene a10] uf- 210 - 370] ]|  400] of- 380 uf-| 370] u]- 400 u]-
Chrysene 410l o]- 410l of-| 370 ul-| 400] of- 380] u[--| 370] o -] 400 uf-
Bis (2-Ethylhexy)Phthalate 410 ul-| a0 uf- 370] u|- 400| o] - 380] ul--] 370 - 400] uf-
Di-n-Octyl Phthalate a10f ol 410l vj-]  370] u|-| 400l of-| 380 of-] av0] of- a00] -
Benzo(b)Fluoranthene 410] u{ - 4101 u} - 3701 u]-- 400] ] - 380} ul.- 370] uf -—- 400] u]--
Benzo(k)Fluoranthene 410 u|— 410 uf-- 370] v - 400| uf - 3801 uf-- 370] Yl - 4001 uj--
Bonzo(a)Pyrene 410] of- a10] || 370 o]-F  a400f o[- sso]l W= a7l o a00] ol
Indeno(1.2.3-cd)Pyrene a10] o - o] uf- 370] uf-- 400| |- 380] o] 370] |- 400{ u}-
Dibenz(a h)Anthracene 410 ul-] a0} ul- 370] ] - 400] uf- 380] |- 370] u|- 400 ul-
Benzo(g.h.)Perylene a0l uf—] a0 of- 3700 ul-{ 400] o[-] a3so[ uf- 370 uf- 400} ol -
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Table A-5.4 Semi-Volatiles
177 ] )

4 2 i 3 3 y 2

= = = = = ! S
Compound (ug/Kgy 3ual 3oua 2oud 383 3o0d 3oa 3ea
Phenol 340 of-[ 30| -] 340l -] 30 330} o a0l ul--|  370] u
bis (2-CloroethyDEther 340 u 340 U 340 uf-| 3s0] U 330 ul-] 400 v 370| |-
2-Chiorophenol 340{ u]--1 340] u|- 340} v 350] o[-} 330] u[-| 400 v 370{ vl -
1.3-Dichlorobenzene 340 - 340] ul- 340 u 350] ul- 330] uf- a00[ v 370] u] -
1 4-Dichlorobenzene 340 o} - 340| U] - 340[ uf - 350] u]- 330[ u| -- 400 u| - 370 u| -
Benzyl Alcohol 3400 of W] 340} ol o] 340f ul J 3s0] u| f 330f o o 400] - 370, ol -
1 2-Dichlorobenzene 340] |- 340] |- 340] uf-|  3s0] - 330} u]-- 400} o|-|  370]
2-Methylphenol 340] uf- 340} |- 340] uj- S INE 330] o[- 400 o]- 370 uf--
bis (2-ChloroisopropyDEther 340] o]-]  340f u|- 340] o] 350 ul- 330] u]- 400 - 370] ul-
4-Methyiphenol 340] uj- 340] v - 340| Ul — 350] |- 330| uj -- 400{ uf- 3701 uf--
N-Nitroso-Di-n-Propylamine 340] u|- 340| |- 340] uf- 350] u-- 330 uf-| 400 ul- 370 -
Hexachioroethane 340 |- 340) uf- 340} u 350 uf-| 330 ul--] 400{ u]-] 30| o[-
Nitrobenzene 340 u]-- 340] u]-- 340] u|- 350 |- 330] u]-- 400{ u]-~ 370] u] -
Isophorone 340| u}-- 340 uf-- 340] uf - 350{ uf- 330 u] - 400] uf- 370] uf-
2-Nitrophenol 340 uf-] 340] u]- 300 ul--|  3s0] - 330 uof-| a400] u]- 370] o]
2.4-Dimethylphenol 340 ul- 340] u|- 340] ul- 350[ ul- 330 u|l--f 400} o] 370 u]--
Benzoic Acid 1600 u 1600 v - 75| - g20] J|--] 1600 - 8ol - 120 of -
bis (2-Chioroethoxy)Methane 340 | 340] u]- 340] o[ -] 3s0f of-| 330 o]-f 400 - 370 |-
2 4-Dichlorophenol 340{ ul-{ 340] |- 340 ul--]  a3s0] uf- 330 u]--| 400] uf- 370} -
1.2 A-Trichloroberzene 340 u]l-] 340] uf- 340 uf-[  3s0] uf--] 330 uf-] ao0] o] 30| -
Naphthalene 340] uj - 340| uf -~ 340 u]-- 350] v - 330 uj- 400] | - 370 u]-
4-Chioroaniling 340} uf—| 340] ul-] 340] u]--] 3s0] - 330[ - a00| u|- 370[ o]~
Hexachlorobutadiene 340 of--| 340] u|l-] as0] o]--] 3s0] - 330] ul--| 400} - 370[ u]--
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Table A-5.4 Semi-Volatiles
< © Q a s S &
Compound (ug/Kg) S8 %oa 2ws 2wz 3w fs3 3ai
4-Chioro-3-Methylphenol a0l u 340] u|l--]  340] 350] v 330] ul--] 400] uf- 370 u]-
2-Methyinaphthalene 340 |- 340] ] - 340] uf-| 3so] ol 330 o] a0of ] 370] |-
Hexachlorocyclopentadiene 340] v 340] 340} u|- 350f u[-] 330l u|-| 400] 370 ul-
2.4 6-Trichlorophenol 340 o] - 340 ul--|  3a0] ul--] aso] o 330] ul--| 400 o] 370] -
2.4 5-Trichlorophenol 1600 _ul-]  1e00] uf--] 1600] u[-] 700l ol 1 ool oj—} i900f o[ -] veoo] o[-
2-Chloronaphthalene 30| o]~  3a0] u|-|  sa0f J-]  3s0f |- 330 o] 400 of-- 370 u] -
2-Nitroaniline 1600] ul-|  1600] ul--] 1600] w[--] v700f of -] Teoo[ o[- 1900l o[-] 10| uf-
Dimethyl Phthalate 340| ul--|  340] u|-] 3a0] o[-] ssof of-|  330] o|-] aoo[ |- 370] uf-
Acenaphthylene 340 uf- 340 vul--| 340] ul-| 350 uf-| 330 u]--] 400] ol 370} of--
2 4-Dinitrotoluene a0l ul-| 340 |- 340 ul--| 3s0] u|--]| 330 o]} 400 u[--] " 370] -]
3-Nitroaniiine 1600{ ul--| 1600] uf--| 1600{ uf--| 1700[ o[- 1e00[ o] 1900[ of -} “1800] o[-
Acenaphthene 340] - 340] o]  a3d0] uf-] 3s0] |- 330 -] 400] - 370] ] -
2 A-Dinitrophenol 1600 ul-| 1600 u]l-] 1e00] ul--] 1700] o[ -1 ool o[- 1900 W[= 1800 o[-
4-Nitrophenol 1600] uf—| 1e00] ul-| 1600 of-| 17oof o[-] ool o[- 900 uo|-] 1soof uf-
Dibenzofuran 340 u]--| 340 o|-] 340] u|.-] 3s0| - 330} u-- a00f u[-] 370 uf-
2.4-Dinitrotoluene 340] u|l—| 340 u]--] 340] u]-] 3so] o[- 330 - 400{ |- 370 |-
Diethylphthalate 340 ul—| 340 o]-] 340] |- 350 uf - 330 |- 400] ] 370 uf-
4-Chiorophenyl-phenylether 340] ] - 40| |- 340] ul--] 3s0] |- 330 u|--] a00f u]- 37o| ]
Fluorene 340] |- 340 u|-- 340 u]-- 350 ] - 330] |- 400 vi- 370 u]--
4-Nitroaniline 1600 ul-| 1600 ul—[ 1600l ul-] 1700l o[- ool off 1900[ o 1800] uf -
4 6-Dinitro-2-Methylphenol 1600) ul—| 1600 ul-| 1600 u]-| 1700} u[--] 1600] o[ -] Tweoo] of [ eco| |-
N-Nitrosodiphenylamine (1) 340 vf-| 340 o] 340] uf--| 3s0} - 330] |- 400| o] - 370{ ul--
4-Bromophenyl-phenylether 340] o] 30| of- 340 ul-] 3s0] - 330] u]-- 400 o} 370] |-
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Table A-5.4 Semi-Volatiles
v o2 o}

2 2 8 4 2 2 2

- = = = - o =

5 : : : : : : : : : : : 3 :
Compound (ug/Kg) s 53 308 o3 23 w3 3wz sz
Hexachlorobenzene 340] v 340] o]-] 340l 350] u]--] 330 uf--| a00] v 370] v
Pentachlorophenol 1600 u 1600] v 1600} U - 1?00| U] - 2600| | -~ 1900 u 1800] v
Phenanthrene 340 340 u 340 350] u]-| 330 v a00[ v 370] -
Anthracene 340 ul- 340] ul- 340 u|- 350 ul- 330] ul--| 400 u|l-| 370] o[-
Di-n-Butylphthalate 340] |- 340 o[- 340] |- 350 |- 330l uol--] 400] o[-} aro] -
Fluoranthrene aqo[ ul--]  aa0] W[- 340] ul--]  3s0] - 330] o] - a00[ uf--] 370} uf-
Pyrene 340] |- 340 ul-| 340] o]--] 3s0] - 330} uf-| 400 - 370] o] -
Butylberzylphthalate 340 o] 340l o[- 340 o] 3s0] - 330} uf- aoo| ol - 370 uf-
3.3-Dichlorbenzidine 670 u[-] &70] u]- 680] u| - 700] ul- 670 uf- 80| o - 730 u] -
Benzo(@)Anthracene aq0| |- 340} u|- 340 || 3s0] u]- 330 - 400{ u]-] a7l u|--
Chrysene 340[ u]- 340| ul-l 340 of--| 3s0] of- 330 - 00| o] - 370[ ol -
Bis (2-EthylhexyDPhthaiate 62| J-- 55{ - 54| |- 51 Jf- 81 J- a00] o] - 100 Jf -
Di-n-Ociyi Phthalate 340] v} — 340] v]-- 340 | - 350{ |- 330 uj-- 400 uf- 3?0| uj -
Benzo(b)Fluoranthene 340] ul~]  340] o]-| 3a0] o] 30 - 330] u]- 400{ - 370] uf -
Benzo(k)Fluoranthene 340 |- 340 |- 340] uf-- 350] o] - 330 df- 400{ ul- 370} uf-
Berzo(a)Pyrene 340] uf- 340 u]-] 340] |- 350{ u|- 330l o] 400 of- 370} o|-
Indeno(1.2.3-cd)Pyrene aa0| u|- 340 uf-- 340] uf-- 350l o] - 330| yl -- 400| u- 3700 o] -
Dibenz(ah)Anthracene 340] y] - 3401 u]-- 340] uj - 350 wuf- 330] o] - 400] v - 370 u]--
Benzo(g.h.DPerylene 340 - 340 ol  340] u]- 350 | - 330] u]-- 400 uluw|  370f ufuw
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Table A-5.4 Semi-Volatiles
Q 8 & & o 9 8

Compound (ug/kg) o3 2o 2ws 2oz Fs3 w3 a3
Phenol 380 u 380] v 350 ul--| 340 u 350[ u[--] 340] ulwe| 370 o] --
bis (2-CloroethylEther 380] 380] -] 350 v 340] ul--]  3s0] u]-| 340] uofme]  370[ W
2-Chlorophenol 380 v 380 u 350 ul--] 340] u]-I 3s0] of--] 340 ulwne]  370]
1,3-Dichlorobenzene 380] u]- 380] of-] aso] o]-] 340] u]- 350] ul--] 340 ulwe] a70[ Wf-
1,4-Dichlorobenzene 380l ul—-| 30| uf-| 3s0| o[- 340 o|-| “ssol u[-|  340] u[we| 370 W[
|Berzyl Alcohol 380} ol - 380] uf- 350] ul-] 340] o] 350 of-| 340] u[we] T 370] o
1,2-Dichlorobenzene 380] uf-- 30| |- aso| - 340| |- 350| u|-- 340 ujne| 370 ul-
2-Methyiphenol 380 ul-| 380 ul-] 3sol u]-| 340] o[-l sso| o[-  3ao| uofwe]  avo] o[-
bis (2-ChloroisopropyDEther 380{ u]- 380 u] - 30| ul-| 340 u]--] 3s0f o] " 340] ulnel T 370 o]
4-Methylphenol 380] uf- 380] |- 350] ul--| 340] of-] 350] uf- 3a0[ uine|  370| uf-
N-Nitroso-Di-n-Propylamine 380 uf- 380| uf- 350] ul-| 340] uf- 350] u]--|  340] ufne] 370 uf-
Hexachloroethane 380} u-- 380] u]-—- 350 u|-- 340| Y| - 3501 vl - 340] ulne 370 y]-
Nitrobenzene 380] uf-- 3801 uf-- 380 uj-- 340| uj -- 350 uj-- 340] ufnp 370} |-
isophorone 380 u|-— 380| uf - 350 u|-— a0} uf- 3501 v} - 340| ulne 3701 uj-
2-Nitrophenol 38o| - aso| of-- 3so| o | 340] - 350] o - 340 wulne]  370] f-
2 4-Dimethylphenol 380[ uf- 380 |- 350 u|l--]  340] u]- 350 ul—| 340 ulne] 370} -
Benzoic Acid 160 |- 2101 4 - 150 J-| 00| ] 1700 ul--| 17001 ulne| 50| -
bis (2-Chloroethoxy)Methane 380 ul- 380| ul - 350] u|-- 340 v -- 350{ uf -- 340] une 370 u] -
2 A-Dichlorophenol 380 of—| 380] uf- 350] ul—-|  340] uf- 350 ul--| 340 ofne]  370] ol
1,2 4-Tiichlorobenzene 380] u|- 380 u]-— 0| |- 3400 ul— 350] uf-- 30 ulwe 370] u|-
Naphthalene 380 uf-- 3680] v]-- 350 uf-- 340 u| - 350] u]-- 3401 u|np 3701 u|—
4-Chloroaniling 380] u|-— 380{ v]- 350 u|- 340 u|-- 3501 o] -~ 340| u| NP 370] u]--
Hexachlorobutadiene 380 ul- 380 uf-| 350 u|-| 34a0] |- 3500 ul-]  ag0] ufne]  370[ W]-
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Table A-5.4 Semi-Volatiles
< 8 i &5 B 2 3

Compound (ug/Kg) 308 3 u5d 2wes 3oz o 3ea o3
4-Chloro-3-Methylphenol 380] u 380l uf—-| 3s0] o 340 u 350] |- 340 ulne] 370

2-Methylnaphthalene ago| |- 380 ul-| 3s0] v 3a0f uf-]  aso] o[- aa0l u[ne]  370| |-
Hexachlorocyclopentadieng 380] | 3801 v 350] u 340 v 350| u|- 340{ u|ne 3701 u| -
24 6-Trichtorophenol 380] |- aso] ul- aso| o] - 30| o] 3s0] ul- 340] ulne|  370] uf-
2 A 5-Trichiorophenol 1800] - 1800} U] -- l700| uf - 1700 u|-- 1700] | - 1700 u|np 1800 vu|-—
2-Chloronaphihalene 380 uf- 380 u-- 3s0] uf-] 340 uf- aso| ul- 340| ulwe| 30| uf-
2-Nitroanlline 1800 |-} 1800] o[ 1700l of<] ool o[=] 1700l o[ -] 1700 ulwe| 1800] u|—
Dimethyt Phthalate 380] |- 380 vl 3s0] u]- 30| u|~|  350] o[-]  ma0| ulee]l  a70| o[-
Acenaphthylene 380 - 380 u) - 350 uf-- 340| u| - 350] ul- 340| U{NP 370] v

2 6-Dinttrotoluene 380 o] - 3so]l ul-| 3s0] u]-| 3a0] |- 350 ul—|  3a0f ulwe| 370] W|-
3-Nitroaniline 18000 ui~| 1800] u[-| 1700f ul-—| vzoof o[ 1700] u[-] 1700 ufse]  1eoof o[-
Acenaphthene 380 u-- 380 u|- 350] u[--| 340{ uf-| 350 ul--| aa0] ofwel  370] of-
2 4-Dinitrophenol 1800[ ul—-| 1800| uf--| ¥700] u[-I 1700[ o[--[ 1700l o] 1700l ofwe] 1800l o]
4-Nittophenol 1800] vf—| 1800] u|l~] 1700[ of--] 1700] ]| 1700 uof--] 1700} ulne] 1800] of-
Dibenzofuran 380 uf - 380 o[-l 3s0] u|l-] 340 - 350 u]-- 340} ulne]  370] uf-
2 4-Dinitrotoluene 380} |- 380l ul—| 30| u[--] " 3a0] o] @m0 u[-] 340 ofwe| a0l u-
Diethylphihaiate aso[ uf--]  3s0] - 350] u]-| 340] - 350] o] - 30| ulnel  370] -
4-Chiorophenyl-phenylether 380 u|-- 380] ul- 350 u]-- 340 | - 350] vl - 340 ulne 3701 |-
Fluorene 380[ uf- 380| uf- 350[ u[—-| 340] u]- 350] | - 340 ufwe|  370] -
4-Niroaniline 1800 vi~| 1800 wul--| 100] o]~ rool o] vvoo|l o[- 1700| ulne]  1800] uf-
4 6-Dinitro-2-Methylphenol IBOOI Ul -- 1800 U] — 1?00| uf - 1700} o - 1700] vy - 1700] ulne 1800{ vl -
N-Nitrosodiphenylamine (1) 30l uf—| 30| -] 3sof uf-| 340 o[- 3%0] of- 340 ulnel 3700 of-
4-Bromophenyl-phenylether 380 u|- 380| vj — 350] |- 340 uj-- 350 u] -~ 340{ ulnP 370 uf--
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Table A-5.4 Semi-Volatiles
g Q i S @ > a

Compound (wg/Kg) 203 303 3w 283 203 3oss 3o
Hexachlorobenzene 380] ul- 380] u[--] 3s0] u 3q0[ -} 350 o] 340} ulne| 370
Pentachlorophenol 1800] v 1800] ul-| 1700] i 1700 o[-} 17o0] o]--] 1700 u[lwe| 1800 ol
Phenanthrene 380 u[-] 380 w 350 ul- 3q0[ 350 v ad0l ulwe] 370} o
Anthracene 380[ Ul - 380| up— 350] y|- 340] u| -~ 350| ul - 340] ulnp 370] uf-~
Din-Butyiphthalate 380] ol—| 3s0] uf-| 3sof |- 340] u|-] 3s0] - agol ulwe]  370] of-
Fluoranthrene 380 oI 380 uf-| 3s0] u|l-] 340 |- 350] uf-} 340] ujne|  370] uf -
Pyrene 360 o]--| 380 uf-| 3s0] of- 3a0[ |- 350 uf - 340 ulnel  370] o] -
Butylberzyiphthalate 380 u]- 380 ul-] 3s0] uf-| 340] -] 3s0] u|- 340 ulnel  370] o] -
33-Dichlorbenzidine 760] u]- 760} |- 690] ul--] 690| ul- 710] uf- 690 ulwe]  730] u]-
Berzo(a)Anthracene 380 u]- 3sof u|-|  350] -] 3aof -1 sso| o[- " zao| ulwe|  aze] -
Chrysene 380] uf - 380 u[—-] 3s0] - 340] | - 350 u|- 340| ulwe|  370] o] -
IBis (2-EthylhexyDPhthalate 791 J—| 380 o] 3s0] uf- 36| I 3s0| uf- 771 o|we 54] uf -
Di-n-Octyl Phthalate 380 ul-| 380] ul- 350 o] - 30 -] 3s0] u]- 30| ulwe]l  370] -
Benzo(b)Fluoranthens 380| | -- 380{ u]-- 350| U| - 340] u| - 350| uf -~ 340f ulne 3?0| uj -
Berzo(k)Fluoranthene 380 ul-] 380 of-| 3sol -l 3a0] u[-] 3sof |- 340} ulnel  370] of—
Benzo(a)Pyrene 380 |- 380] ol 30| u]-| 340{ |- 350 ul—|  3a0] ulnel 370 ]
Indeno(1 2,3-cd)Pyrene 380] u[-] 380l uf-| 3s0] u]-| 30| |- 350 uf—-] 340l ulnel  370] o]
Dibenz(a h)Anthracene 380 - 380] ol 3s0f o] 340] - 350] uf - 340] ulne]  370] of-
Berzo(g.h.HPerylene 360 vjuw 380 vlw| 350 uvlw| 340] u]wl|  350] ulw] 3a0] u[we]  370] oful
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Table A-5.4 Semi-Volatiles
e 3 g < S ¥ o

Compound (g/kg 208l 208 283 3o ies Foi fod
Phenol 390] u 350] uf--| a70] o[- 360 v 340] v 350 ] - 340] ul-
bis (2-CloroethyDEther 390| v 350 u 370 u[-] 360l ul--] 340] 350 u 340] v

2-Chlorophenol 390 ul--] 350 u|l-] 370] u 360] uj-| 340] v 350 of--| 340] w

1.3-Dichlorobenzene 390] ui- 350 u]-—- 370| Ul - 360 U] - 340| vl - 350] v]-- 3401 y|-
1.4-Dichlorobenzene 390[ uf - 350] ul--| 370} o[- 360 u]- 340 ul--|  3s0] - 340 o[-
8enzyl Alcohol 3901 u|-- 350 u] -~ 3701 |-~ 360 uf-- 3401 uluw 3501 u]ud 3401 u|--
1.2-Dichlorobenzene 390] u|- 350 u|-- 370} u- 360 uf-- 340] u|- 350] o] - 340 u|-
2-Methylphenol 390] uf- 3501 ul-]  370] - 360] uf- 340| ul-- 350 u] - 340] o]~
bis (2-ChloroisopropyhEther ool ul- 350 u-- 370] |-~ 360| |- 3401 uf- 3801 - 340| 7] g
4-Methylphenol 30| ul- 350] o|l-|  370] Wl 3eo] o[- a0l o[- 3sol of- 340] uf -
N-Nitroso-Di-n-Propylamine 390 ul--| 3500 -] a70] - 360] u|-} 340 u|l--] 350] - 340] ] -
Hexachloroethane 390 ul--| 3s0f ul-| 370] o] aeo] - 340] ul--] 350 of--| 340 -
Nitrobenzene 390{ uf-] 3s50f uf- 370] u]l-| 3e0] - 3a0[ u|--{ 3s0] of-| aa0] -
lsophorone 300 |- 3o ul--| 370] ol-] 3e0] - 340] o|-{ 3s0] - 340 o}~
2-Nitrophenol 300 u|- 350] o] 370 -] ae0] - 340] u|-| 3s0] |- 340| o} -
2 4-Dimethylphenol 300 ul-- 350] o[-l 3ol of-| 3e0] |- 340] ul- aso| u]- 340 ol -
Benzolc Acid 1900f u]- 1700 ul--| 1800 u[-] 1700l u|--[  17oo| u]- 1700] u|l -} 1700 uf-
bis (2-Chloroethoxy)Methane 30| vl 350{ u]-- 370} u 360 ul—| 340 u]-- 350] u-- 340| uf--
2 4-Dichlorophenol 390 ul--] 3s0] o]-| 370 360 ul--] 340 ul--| 3s0] u]--] a0 uf-
1.2 A-Trichlorobenzene soof o]  asol ul-{ av0 ol-] seo] W] sao] o< ssof o] a0 o[-
Naphthalene 390| uf- 350] uf-| 370 o] 3e0] of-| 340 of- 350 uf-- 340] u-
4-Chtoroaniling 390] ul-- 350] u[-- 370 vl 360] | - 340 |- 350] - 340| u]-
Hexachiorobutadiene 390| ul--{ 350 u|]-| 370 u]- 360 ul--] 340 u]- 350 uf- 340| ul--
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Table A-5.4 Semi-Volaliles

2 3 a % 8 f 3

W 3 @ 9 S @ p:

3 : . : iy : : H 3 : 3 : 3 :
Compound (ug/Kg) 3 w8 203 208 2eoi 203 a3 a3
4-Chioro-3-Methyiphenol 390 ul--| 350 o]-] 370 - 360 v 340| v 30| v 340 u|-
2-Methylnaphthalene 390] ol 3s0] o]~ 370 v 360] u]—-| 340 v 350] v 340] v
Hexachlorocyclopentadiene 390 | 350] o]} 370l o[- 3e0] - 340] o] - 350 o 340| v
2.4 6-Trichiorophenol ao| ul--]  3s0] uf- 370 ul-|  3e0] o[- 340] of- 350 ul- 340] o}
2.4 5-Trichlorophenol 1900 uf--| 1700] uf-}] 1800 ul--| 17eo] oI 1700l of - 1700 o[-I 1700] uf-
2-Chloronaphthatene 390 uf-|  3s0] u]- 370 of-]  3e0| u|l-{ aa0] -] ssof o]} aa0] o]
2-Nitroaniline 1900} uf--| 170of uj-| 1800[ u[-| 1700 o]--[ 1700 o[- 17000 -] 1700[ o[-
Dimethyl Phthalate 390 |-~ 350] ] 370 u]- 360| u]-- 340] v|-- 350| uj - 340 ] -
Acenaphthylene 390 u[-| 350 o[- 370] ul-]| 30| u|]-] 340] u|l-] 350] wi--| a40] of-
2 6-Dinitrotoluene 390{ o] - 350] u|-[ 370f ul-] 30| o]-] 340 o]-| 3s0] uf- 340| ol
3-Nitroaniline 1900{ uf-—} 1700 ul--] 1800] of- 1700] o] 1700] o] 1700] of-| y700] |-
Acenaphthene 300{ ul--| 3so] u]- 370l ul--] 30| of- 340] ul-] 350 u]-| 340 of--
2 A-Dinktrophenol 1900 _ul-[ 1700] || 1800 u|--] 1700l o[- 1700] ufud 1700l o] ud 1700 uf-
4-Nitiophenol 1900 uf--| 1700l ]| 1800] u|--| 1700 o[- vzool u[-1 ool o[- 1700 |-
Dibenzofuran 390 - 350] uf- 370] ul- 360 uf- 340] u|- 350] | - 340] |-
2 4-Dinitrotoluene 390] of- 350 u|- a70| ul- 360 ul--] 340 |- 350 u - 340 v
Diethylphthalate 390] u]- 350] ul- 370l ul--] 30| u]- aq0] o|-] 3s0l - 340] |-
4-Chiorophenyl-phenylether 300] ul- 350] uf- 370 ul- 360 uf-|  340] of- 350] uf - aqo0l -
Fluorene 390] ul- 350] u] - 370] uf - 360 u| - 340] u| - 350| uf - 340} u|-
4-Nitroaniline 1900f ol 1700] v]--] 1800 uf--| 700l of-T vzoof || 17oo] uf--| 700] ol
4 6-Dinitro-2-Methyiphenol 1900 ul--| 1700} of-] 1800] of-| 17oof |1 voof of - v7oo[ o[ 1700[ o[-
N-Nitrosodiphenylamine (1) 30| u|- 350 ul— 370| U — 3601 u|-- 340 uf - 350] uj}- 340} u]-
4-Bromophenyi-phenytether 390 uof—f 3s0] ul-] 30l o] 360] - aa0f ul-| 350 f- 340f uf-

* Data Qualifler. ** Data Validation.
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Table A-5.4 Semi-Volatiles
7 7] f @ 3 2 g
i < 5 Q 6 ¢ Z

Compound (ug/Kg) g 33 5{; a & g a3 EQ‘E c% Q 3 % QA %Q'B
Hexachlorobenzene 390 u 350] u 370] uj-] 360] u]-] 340f uf-] aso] v 340] u
Pentachlorophenol 1900 of--] 1700] v 1800 u]-| 1700] v 1700} |- 1700 u|-] 1700]
Phenanthrene 390 v 350 u[-| 30| w 360] uf—-| 340f v 350 340] u
Anthracene 390 - 350] ul--l 370 |- 360] v 340 |- 350} uf- 340] ul -
Di-n-Butylphthalate 390{ u]- 350] o] - 370 o] - 360 u]- 340 uf- 350] o] - 340 u]--
Fluoranthrene 390] ul-] 3s0] - 370] u]--]  3e0] u]- 340 uf--| 350 uf--] 340] u}--
Pyrene 300] - 350] o]~ azo} uf- 360l ol-| 30| of- 350 ul-|  340] -
Bulylbenzylphthalate 300 u]-]  3s0] u]- 370] ul—l 360] uf-] 340 o]--] 3s0f |- 340] uf-
3.3-Dichlorbenzidine 780l uf—-| e90| u]-] 730 uf- 7200 o]} es0| ol--f  700] u]- 690 u]-
Berzo(@)Anthracene 300 ul--] 380 of[-] 370 - 360 u[-| 340] -] 350 - 340 uf--
Chrysene 390 ul-| 3s0] u]- 370 uf--|  360] u]- 340 o]  3s0] ul- 340§ u]-
Bis (2-Ethythexy)Phihalate a3l - a8 o} - 68| - o - 571 ] - 54 |- 340} |-
Di-n-Octyl Phthalate 390 u]- 350f uf--] 37| o]--| 360 - aaof ul--] 350 ul- 340] |-
Berzo(b)Fiuoranthene 300] -] 3s0] o]l 370l - 360] ul--]  3a0] - 350| u- 340] o -
Benzo(k)Fluoranthene 300} uf 350] U -- 3701 v] - 360| Ul - 340] uf- 350f u] - 340| ul-
Benzo(a)Pyrene 30| u]- 350 |- 370] o[- 360] uf- aq0| ol 350 - 340 o] -
Indeno(1,2.3-cd)Pyrene 390 ul- 350 u]--| 370] uf- 360 o] - 340] u}- 350] |- 340 uf -
Dibenz(a.h)Anthracene 390| |- 350] v - 370} ] - 360 ul- 340] |- 3s0] ol 340] o -
[Benzo(g.h.hPerylene 390 vfw| 350] ufu] 370] ufu] 360 ulu] 340 |- 350 |- 340] ol us

* Data Qualifier. ** Data vatidation,
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Table A-5.4 Semi-Volatiles
B 2 2 # 3 2 3
- : : : : : : : : : : & H
Compound (ug/Kg) o3 o3 fod ez 2o foz g a3
Phenol 390] u 370l o|-| 380 uf 380] uf - 370] u 360 ul-]  3e0] |-
bis (2-CloroethylEther 390 o[-l  370] -] 3s0] o 380 u 370l u|-| 30 u 360 u
2-Chlorophenol 390] v 370] - 380] u|-| 3eol uo[-]  a7o] o] aeo u 360f v
1.3-Dichlorobenzene 390 ul-] 370 o[-} 380 - 380] u]- 370] v 360] ul- 360 u
1.4-Dichlorobenzene 30| ul-| 370 -] 3so] o[-]  sso] ul- 370l of—] 360 - 3s0]
Benzyl Alcohol 300l of-] 370] |- 380] ol 380] - 370l ulu] 360] of-]  3e0] -
1.2-Dichlorobenzene 390l ul-| 370 u|l-] 380 o[- sso] o[- aro| -] 3] of-| 3e0[ uf—
2-Methylphenol soof ul-{ 370l u[-] 3so] - 380] u|-| a7 |- ae0] of- 360] u]-
bis (2-ChlorolsoptopyhEther 390] uf--| 3700 u|l-] aso| o] 380 ul-] 370] uluwl 360} u[--] 30} uf-
A-Methyiphenol 390 ul—-| 370 ul-{ 380 ul-] 3s0] ul- 370} ul--] 360 u]-| 3e0] o]-
N-Nitroso-Di-n-Propylamine 390 o[-l 370 o] 380 ul-| aso] -] 30l - 360l ul--|  a3e0] uf-
Hexachloroethane 390] uj-- 370] u]- 380] u- 3801 u|-— 370} u|-- 360 v]-- 360] u}-
Nitrobenzene 390 u]-- 370f - 380] - 380] |- 370] |- 360] |- 360 uf--
lsophorone 390 ul-| 370} ul-|] 380 u]l--] 3sof of[-] a0 of- 360] ol-| 30 uf-
2-Nitrophenol 390 u[-} 37| uf- 380] u|l-] 3s0| u]- 370 |- 360 u|l-[ “se0| u]--
2.4-Dimethylphenol 390 u|l-] 370l ul—] 380 ul-| 3s0] of-] sz - 360 ul--| 360 -
Benzoic Acid 140 1800] u|l-] 1900] u]- 220 4| 800] wl--[ 3700] of -] 1700] -
bis (2-Chloroethoxy)Methane 390 u|-- 370| uj — 380 u| - 380] u|-- 370] u]-- 360] ] - 360] ] --
2 A-Dichlorophenol 390 u]-- 370] || 380] - 380} u]- 370] |- 360 uf--| 3e0] u]-
1.2 A-Trichlorobenzene 390 uf~| 370 u]-I 380l of--{ 30| of-] 30| o 360 ul--| 360 |-
Naphthalene 390 u|— 370 u]-- 380] uj-- 380] uf-- 370 v]-- 360] v - 3601 v~
4-Chloroaniline 30| ul-| 370l o]—] 3sof uf- 3go| | - 370] uf- 360 ol 360] -
Hexachlorobutadiene 390 ul-| aro]l u|-| 380] |- 380] |- 370] ujf- 360] o[- 360 uf -

* Dato Qualifier. ** Dota Validation.
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Table A-5.4 Semi-Volatiles

3 3 g g 3 3 g

3 : : : : : - : & : > : ¢
Compound (ug/Kg) g o B 2038 23l 203 2e3 2oz 2o 5
4-Chioro-3-Methylphenol 390] v 370l o]  3sof o]  3e0] o[-] a0 v 360 u|- 360] v
2-Methylnaphthalene 300] 370 o 380 vl-{ 380 u[-] 370 -] aeo| u 360] v
Hexachlorocyclopentadiene 30| u 370[ | 380 v aso] u[-| 370 u 360| u] - 360] v
2 4 6-Trichlorophenol 300] |- arol o]~ 380 f- 380[ ul 370 u 360| u- 360] |-
2.4 5-Trichlorophenot 1900 ul- 1800f ]| 1900] wf--] w00 u[-[ veool o] 700] o[ 1700] o[-
2-Chloronaphthalene 390] u| - 3?0| uf - 380] uf-- 380| u|- 3720 u]-- 360] u| - 360| y| -
2-Nitroaniline 1900{ u]-{ 8o} ul--] 1e0o] |-l ool o[- wsoo] o[- ool o= 1700 uf-
Dimethyl Phthalate 390] o] - 370] -]  380] |- 380] - 3700 u|l-| 360 u]--] 3s0f -
Acenaphthylene 300 o[- azo] |- 380] uf- 30f uf--| 370l o] 3e0] - 360 ] -
2.6-Dinitrotoluene 390 u]- 3700 ul—| 380 u]l-| 38of ul-] aro] |- 360 u|- 360 ul-
3-Nitroaniline 1900 u|-| 1800 ol--] 1900 uof-| 1900[ o[- isoof o[- roo] o[- v700| uf-
Acenaphthene 30| -] 370 uol-] ss0 of-] 380l -] a7o| - 360| u- 360 o -
2 4-Dinitrophenol 1900] o|--| 1800l ul-| 1900[ o[-] 1900[ “u[-|" 1s00] o] 1700] W1 T1700] o[-
4-Nitrophenol 1900] of-—-| 1800] uf-[ 1900[ uf -] 1eoo[ w1 1soo| o] v70of o[- 700f uf-
Dibenzofuran 300] u|l-] 370 -] seo] o[ asol | 370 Wl 360] ul- 3o} ul-
2 A-Dinitrotoluene o] -] a70f o] 380 - 380 uf-| 370] ul- 360 |- 360] u|-
Diethylphthalate 390 oj—] 370 u[-| 380] o]-| 380 o[-]  370] u|- 360] |- 360} |-
4-Chlorophenyl-phenylether 300 ul-] 370 uf-] 380f -] 380] - a70| ul- 360 ul--]  360] uf-
Fluorene 390] u|- 370| u]-- 380] u]-- 380 u]-- 370] ul-- 360 v - 360] uf-
4-Nitroaniline 1900] ul—| 1800] wul-{ 1900] ul--| 100 o]~ 1800 o[- 1700 ul- 1700} uf-
4 6-Dinitro-2-Methylphenol 1900f ]| 1800] ul-| 1900} ul-| 1900} u[--| 8oo] o] 1700 of-| 1700] o[-
N-Nitrosodiphenylamine (1) 390 u}-- 370 o] - 380] u]-- 380] |- 370] u]- 360] - 360 ]
4-Bromophenyl-phenylether 390| uf-- 370| |- 380 u]-- 380 uf-- 370] uf- 360| uf- 360 |-

" Data Qualifier, ** Data Volidation.
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Table A-5.4 Semi-Voldliles
3 3 3 W $ 3 g

Compound (ug/Kg) 2 a3 o3 a3 2o 3 2 Q & 2 a8 g o B
Hexachlorobenzene 390| U 370] v 380[ u]-- 380] v 370 U 360 v 360] v
Pentachlorophenol 1900] U 1800] v 1900] v 1900 ul--| 1800 u 1700f u 1700] v
Phenanthrene 390 v 370] ol 380] v -~ 380] v 3701 u 3601 u 360 v
Anthracene 390 u]- 370l o|-| ss0] o]-| 3eo} - 370] |- 360 uf- 360[ ul-
Di-n-Butylphthalate 300[ u]- 70| o] - 3sof ul~] 380] uf- 370] uj- 360 uf - 360 ol --
Fluoranthrene 300 u]--| 370 - 380 o]l 380} ul-f 370 v]-| 360l o]-| 30| uf-
Pyrene 390| u]- 370] o] - 3so| o] - seof ul--| 370 o]-| 360] - 360] u[--
Butylbereylphthalate 390 u}- 370 ul--{ 380] - 380} ul- 70| u}- 360| u]-- 360 uf-
3.3-Dichlorbenzidine 7900 u|— 730[ uf- 770} uf-- 760 ] - 730 u)-- 710 uf-- 710 v -
Benzo(aAnthracene 390] ul- 370l ul-] 380] of-] 380] - 370] o[-  360] u]- 360 uf -
Chrysene 390 uf- 370 ul- 360 ul--] 380 u]--| 30| uf- 360] ] - 3600 uj -
Bis (2-EthylhexyDPhthalate 390 u]- 370] - 380 - 380 |- 370 o] - 71| o 9| J-
Di-n-Octyl Phihalate 300 o]--| 370 - 380 u]- 380] ol-] a70] u]- 360 o] - 360] u| -
Benzo(b)Fluoranthene 300 uf-| 370] o] 380{ o - 380] uf- 370 o] - 360 o] - 360] |-
Benzo(k)Fluoranthene 300] uf - 370] uol--[ 380] ul- 380] uf - 370] ul- 360] ul--|  3e0] -
Benzo(a)Pyrene 390| ul - 370| o] - 380] v - 380| u| - 370| u] - 3601 u] - 360} u|-
Indeno(l 2.3-cd)Pyrene 390] u|--] 30| u]- 380] |- 380] |- 370 u|- 360] ] - 360] u] -
Dibenz(a h)Anthracene 390 ul- 370f uf—|  380] - 380 uf- 370 |- 360] ul - 360] uf -
Benzo(g.h.)Perylene 390 u]ui| 370| uj wi 380[ uf | 380] vjw 370] - 360[ uj uJ 360 ul il

* Data Qualifier. ** Data Valldation. Poge 188 (SOH S XLW)Table A-5.4 Semi-Volaties
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Table A-5.4 Semi-Volatiles
4 a3 7 a3 A 2 A
3 ¥ X @ Q Q i

4 : H & : > H : & H b :
Compound (ug/Kg) 208 %oz foal %oz 2a3 foi 203
Phenol 350] |- 430 uf- 3700 of--] 370] v 360] ul--] 80| u 370}
bis (2-CloroethyhEther 350 uf- 43| u 370] ofl-] 370] u 360] v 380} u 370[ o]
2-Chlorophenol 350 u|- 430 v 370 ul--l 370] uof--] 3e0] o aso] of--|  avo] -
}.3-Dichiorobenzene 3501 uj-- 430] v|- 370| uf-- 3701 u] - 360 u| 380| | - 370] v -
1 A-Dichlorobenzene 350l -l a30] o] 370 o] aro| - 360 ul-| 3so] uf- 370] o]~
Benzy! Alcohol 350 u}- 430| | 370 u|-- 370 |- 360| u] - 380| ul - 3701 uf -
1 2-Dichlorobenzene 350 ul- 430f ul--} 370 u|-] 37| - 360] uf- agol | - 370 u]-
2-Methylphenol 350 u|l—| 430] u|—f 3wl of-| avol o[-l  3e0] of-| aso] o[- 370l o[-
bis (2-ChloroisopropyDEther 350] |- 430] u|-- 370 u] - 370] u] - 360| uf -- 380' U - 370} u| -
4-Methylphenol 350] u|—] 430] o|[-| a0l o] a0 360 ul-| 380 o] 370 -
N-Nitroso-Di-n-Propylamine 350l ul—| 430] uf--] 370l ol 370] of- 360 o]--I 380 uof-| 370 uf-
Hexachloroethane 350 ul-] 430] o[- 370 ol 370] of- 3ol ul—-| 380] o] a3z |-
Nitrobenzene 350 ul- a30] ol-| 370 o] 370 of-] 360l of-] 3so| o[-  370[ uf-
Isophorone 350 u|- 430| u[- 370] |-~ 3701 u| - 360| u| -~ 380] uj- 3701 u]-
2-Nitrophenol 350 u]- a30| u] - 70| uf-- 370 u]- 360 ul-- 3so] u|— 370 u]-
2 A-Dimethylphenol 350 o -- a30| o} 30| o] 3ol - aso] ul-| 380 - 370] o -
Benzoic Acid 69| |- 85| - 180[ 4 - 1ol |- 17008 o] - 78] - 1800{ uf--
bis (2-Chloroethoxy)Methane 350 uf-- 430 - 370 ul-] 370] of—-] 30} ul-| 380 - 370[ o] -
2.4-Dichlorophenol 350] ul--| a30] ul- 370 uo[-[ 370 of- 360] ul--| 380] - 370] u}-
1.2 4-Trichlorobenzene 350 uf-- 430 |- 3701 u|- 370} |- 360 u|-- 380] |- 370 u|--
Naphthalene 350 of-| 430 |- 370 |  370] - 360] u|-| 380] uf- 370] uf-
4-Chloroaniiine 350] ul-] 430] o]l 370 -] an0] - 360 |- 380[ of--] 370 -
Hexachiorobutadiene 350| Y| - 430 uf - 370 uf-- 3701 u|-— 360] |- 380] uf-~ 370 v

" Data Qualifier. ** Data Validation. Page 189 {SOILS. XLW)Table A-5.4 Semi-Volaties



Salmon Site Soil Sampling April 1993 4/8/94
Table A-5.4 Semi-Volatiles
3 2 3 % % 3 ]

Compound (ug/Kg) adl 2ea %oz 23 %3 a8 2ez
4-Chloro-3-Methyiphenol 350] v 430| u 370 ol-| 370 360 u - 380 uf-| 370] of--
2-Methyinaphihalene 350] ] - 430] |- 370] ul--] 370] v 360] ul- 380] u 370} v
Hexachlorocyclopentadiene 350] u|-| 430} u 370 ul-l 370] u]- 360] ul--] 3s0] v 370] v
2.4 6-Trichlorophenol 350 ul-] 430] o] 370 - 370] |- 3s0| ul- 380 u}- 370] u]--
2 A 5-Trichlorophenol 1700 o] 2100 u]- 1800 of-| 1soo] |- 17o0] o] Tweoo| o[- veocq| of-
2-Chloronaphthalene 350 |- a30] ol  370] -] s J-] aed - 3go| |- 370} uf-
2-Nitroaniline 1700) ul--} 2100 u|--| 1800] wuj--| 1800] uf-| 1700] o[- 1900l of-] 1soof uf-
Dimethyl Phthalate 350] o~  a430] |- 370] o] 370} of- 360] ul-| 380 uf-}] 30| uf--
Acenaphthylene 350] u|l-| aso] u[-| 370 u[-[ 70| o[- seo] u[-] seo| u[-| 370 o|-
2 6-Dinitrotoluene 350 u[—] 430 u[-| a370] o]--] 370 360] u[-| 380 || 370] -
3-Nitroaniline 1700] ul—| 2100 uj—| 1800 vj--| 1800[ ul—| 1700[ u]l-| 1900] -] 1800 u]-
Acenaphthene 350 uf- 430 |- 370] ul--{ a70] |- 360 u[-] 380 - 370| uf--
2 4-Dinitrophenol 1700} || 2100] ul-| 1800} o|-| 1800] u|—{ 1700] o{=] 1900] o|--| Teoo| uf-
4-Nitrophenol 1700f ul-] 2100] uf-| 1800f u|-| 1800] u[--I 1700 of -} 1eool o 1800] ol
Dibenzofuran 350 ul—! a0l ul-| 370 u]-] 370] - 360 of-| 3s0] u]- 370| u]-
2 4-Dinitrotoluene 350 ul—| 430} uof-] 370 o]-| avo] - 360] u]- 380] ul- 370] uf-
Diethylphthaiate 350 u|--| 43| |- 370 -] 3700 uf- 360] ul- 380[ |- 370 |-
4-Chlorophenyl-phenylether 3501 ] -- 430 u| - 370 v -- 370 v -- 360 v - 380] uf - 370 ul-
Fluorene 350] uf—| 430] - 370] uf-|  370] of- 360] ul-| 380 u]- 370] |-
A-Nitroaniline 17000 v[-| 2100] of-] oo of -] 1800l of | 1700 o[- 1900 ul- 1800] u|-
4 6-Dinitro-2-Methylphenol 1700} u|--| 2100] o[—| 1eoo| u[-{ 1eoo] “u[-] 1700 u[-[ 1900] ul- 1800] ul-
N-Nitrosodiphenytarnine (1) 30| u[—| a30] u|—| 370] uf--| 370 of-]  3eo| ul- 380[ |- 370} ul-|
4-Bromophenyl-phenylether 350 ul--| 430 u]-] 370] o] 370] o] 3e0] ol ago| |- 370) uf--

* Data Quailifier. ** Data Validation.
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Table A-5.4 Semi-Volatiles

B 3 3 2 2 3 B
3 4 < o 0 o &

3 : : : & : : & : & :
Compound (ug/Kg) g a A 3 QA g Q" A 3 a A u% Q' A 3 Q3 S o3
Hexachlorobenzene 350 u 430] v a7o] v 370[ u 360| v 380 u 370] u
Pentachlorophenol 1700[ v 2100] v 1800 v 1800{ uf--| 1700] o 1900] o[- 1800] |-
Phenanihrene 350] 43| o[-} 30| - 370] v 360] |- 380 u 370 u
Anthracene 350 |- 430 o[-  a3r0] - 370 uf- 360] o[- 380] uf- 370[ uf--
Di-n-Butylphthalate 350 u- a30| u]- 370| o] - 370 - 360] ui-| 380 - a7o| ul-
Fluoranthrene 350] |- a30] |- 370} uf- 370] o] 360 u]- 3ol ul-| 370] |-
Pyrene 350 uf- 43| o[-  370] - 370l u]-]  3e0l of-I seo - 370 -
Butylbenzylphthalate 350] uf-- 430] vf 370 u|- 370 u]- 360| | - 380 uf-- 370] uf--
3.3"-Dichlorbenzidine 700l ul-] 80| uf--] " 7s0] - 750 u]- 720] u]- 770] uf-] 7s0f -
Benzo(a)Anthracene 350] uf- 430] uf-— 370 - 370{ u{-- 360] uf-- 380] u|- 3701 |-
Chrysene 350 v 430 u] - 70| o - 370] u]- 360 u| - 380] ul- 370| -
Bis (2-EthythexyhPhthalate 48] J -~ 67y |- 76 Jl - 63| Jf-- 150 4~ 61l |- 1201 J]-
Di-n-Octyl Phthalate 350} ul- 4300 ul--{ 370 |- 370 |- 360 o - 3go| |- 370 u]w
Benzo{b)Fluoranthene 350] u|-- 430] uf- 370] u]- 370] u|- 360 u| - 380 uf- 370] ujuJ
Benzo(k)Fluoranthene 350] |- 4301 u|-- 3701 ui-- 370 u]-- 360 u| - 380] u|- 370 ujw
Benzo(a)Pyrene 350{ u]- 4301 y| - 370| u| — 370] uj-- 360] ] -- 380 uf- 370 u|u
Indeno(1.2.3-cd)Pyrene 3s0] uf-|  430] o]- 370} uf- 370] |- 360] u] - 80| ul- 370] ]
Dibenz(ah)Anthracene 3501 uf-- 430f uf - 3701 v| - 370] u|-- 360] uf-- 80| |- 3701 uwlw
Benzo(g.h.i)Perylene 350] u|uy 430 ufw]| 370 u]u| 370] ulud 360] u|us 380) u|us 370] ulus

* Data Qualifler. " Data Validation.
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Table A-5.4 Semi-Voldtiles
i o ] A
iy : 5 : iy : 3 : 3 : O : 0 :

Compound (ug/Kg) 2oz 2a3 3¢z 33 Sed $ya Tu3
Phenol 370 u 370 -] 370] ul-] 3e0] o[- @70 o[-] asol v 380] v
bis (2-CloroethyhEiher 370] u 370 ul-| 370 v 30| u|l-| 370 o[- 3s0] o[ 3so[ uf-]
2-Chlorophenol 370{ ul- 370 o=l 370] o[- 360l u|-| 370] o[- aso| W[ aso| u|-
1.3-Dichlorobenzene 370! u|--| 370 - 370] ul- 360] of--] 370 o[-  asof of- 380 u

1 A-Dichlorobenzene 370] uf - 3700 ul--| 370l o[- ae0] -] a0l |- 350] uf-] 380] of-
Benzyl Alcohol 370] vl 370l ulw]| 370] ufu] 3e0] ulu " s70] ulw|  3sof uf- 380} -
1.2-Dichiorobenzene 370] uf- 370 ul-] 370 u[-] 3e0f - 370 ul- 50| uf- 380 ol -
2-Methylphenol 370| ul-} 370 o[ 370 uf--] 360 ul-| 370[ o[- 3so| o] 3so] u|-]
bis (2-Chioroisopropyl)Ether 3701 wlw 3701 u]w 3701 uwui 3601 uful 3701 uvluwyl 350| Ul - 380| U]
4-Methylphenol 370 u]- 370 uj—| 370 u]l-{ 3e0] o[- a0 -] "3s0] u|-| seo| v
N-Nitroso-Di-n-Propylamine ol o] 3ol of-]  am| of- 360 uf- 370 uf-| 3so[ u|--] se0] f-
Hexachloroethane 3700 u|-- 370 vj-- 370] u[-- 360| uf - 3?0' ul - 350 u| - 380 u| -
Nitrobenzene 370 u]—| 370 ul-| 370 ul- 360] uf-] 370 - 350[ u]--| 380 uf--
Isophorone 3701 ] - 3701 uf-- 370] v]-— 360] u|— 370] uf - 350] - 380 v
2-Nitrophenol 370l - 370] uf-] 370l o[- seof oI szl o[- aso[ df- 380{ ul-
2.4-Dimethylphenol 370 ] - 370] o[- 370] ul--{ 3e0] o[- 370l o] 3so of- 380[ ul-
Benzoic Acid 1800] u[--] 1800] u[—f 130 Jf-| oo of--] 1800f - 230] o - 3100 J--
bis (2-Chloroethoxy)Methane 370 ul-| 370l u~| 370] o]-] se0] |- 370] |- 350 |- 380 uf-
2 A-Dichiorophenol 3700 |- 370] uf— 370{ uf-- 360 u- 3701 |- 350 u]- 380] uf -
1.2 4-Trichlorobenzene a0l uf—| 370l u|-] 370 uf- 360{ u]-- 70| o] - 350{ u]--| 380l |-
[Naphthalene 370l ul--] 370 -] azo| uf- 360] ol a0l - 350 of- 380] |-
4-Chloroaniling 370 u]l--] 3700 u|-| 370 u]- 360] ul-] 370] of- 350} uf-| 380] -
Hexachlorobutadiene 370] ul--] 370 ul-] 370 o[- aeo] u[- 370 |- 3sof ul--1  3s0] ul-

* Data Qualifier. ** Data Validation. Page 192 (SOILS XLW]Table A-5 4 $emi-Valalies.
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Table A-5.4 Semi-Volatiles
a2 a

" : i : > : > : 5 : O : 0 '
Compound (ug/Kg) § Q 5 § Q' 3 (%} a 3 g e 3 c% e 3 g b3 2 a3
4-Chioro-3-Methylphenol 370 uf—| 370 uo[-] azo] o 360[ u a7of v~  3so] u 380 v
2-Methylnaphthalene 370] u 3701 |- 3701 u 360] u 3701 v 350| U 380 v
Hexachlorocyclopentadiene 370} | - 370 u 370 uf-{ 30 u 370 ul--]  3s0] u 380 v
2 A 6-Tiichlorophenol 3701 u]- 370F u]- 3701 u]- 60| uf- 370 wuj- 350] uf- 380] u]-
2.4.5-Trichlorophenol 1800 y| - 1800 uf-- 18001 uf - 1700 ] -~ 1800] wu} - 1700 u] ~- 1800 uf--
2-Chloronaphthalene 370 vuf- 370 u|-- 370] ] - 360 u}-- 370§ uf-- 380] |- 3801 uj--
2-Nitroaniine 1800 u|--| 1800f uf-f 00| ol ool Jf-| tsoo|l o[- 1700] ol 1600 u|--
Dimethy! Phthalate 370] u]- 370 u]- 370 u[-] 360l oI szo| o[-] 3s0[ ol 80| u]-
Acenaphthylene 370] |- 7ol ul-] 30| - 360 u] - 370] uf- 350 o]--] 30| -
2 6-Dintrotoluene 370 uf- 370] u}-- 370 ol 360 ul- 370| uf- 3501 u]- 380] v -
3-Nitroaniline 1800] ul--| 1800f of--| 1800f o[- 1700l o[- eoo] o[-| 1700l o[- 1s00] ul-
Acenaphthene 3701 u]-~ 3701 |- 3701 u| - 3601 u|-- 3701 u|- 350f u|-- 380] vf-—
2,4-Dinitrophenol 1800} u|--| 18oo[ uf-| 1eool W[-] 700f o[- 1800l o|-| 1700 ol- 1800] uf-
4-Nitrophenol 1800 ul--| 1800f u[-] 1800] ul--| 1700[ o] 1800| u|--| T700] u[| 1s00] o[-
bibenzofuron 370 ul-| 370l uf- 370l o] 3s0] - a0l ul--|  3s0] of- 380f o] -
2 A-Dinitrotoluene 370} uf 370| o] - 370] u|- 360 o] - 370| of-- 3500 u- 380[ -
Diethylphthalate 370] o[- 370] ul-| 370] - aso| - 370 f - 350 ] - 380 uf -
4-Chiorophenyl-phenylether 370] u-- 3701 u|- 370] vi- 360] ul- 370l o] - 350 u]-- 380] |-
Fluorene 370 ul--{ 370l o]—| a3zl uf- 360 ul--1 370 u]--| 3s0] uf-| 380| of-
4-Nitroanlline 1800] u]--] 1800] ul--| 1800[ u|--] 1700] u|--| 1soo] o|--| ool o 1eool ul-
4,6-Dinitro-2-Msthylphenol 1800 u]—| 18001 ul-| 1800[ u]--| 1700} u|--| 00| o1 1700 o[- 1800l ol-
N-Nitrosodiphenylamine (1) 3701 v] - 3701 v]- 370 v - 60|  uf - 370 uf- 350{ u|-- 380] -
4-Bromophenyl-phenylether 370} |- 370l uf- arol -] 3eo] of-] a0l - 350] u[-| 380] -

* Data Qualifiet. ** Data Vaildation.
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Table A-5.4 Semi-Volatiles
. 3 3

y : 5 2 3 H & : 3 : Q ' O :
Compound (ug/kg Sagl 2og 23 2ai foi Foa Baa

Hexachlorobenzene 370 ol a70] o] 370 v 360] |- 370] u|-| 350 w 380 u
Pentachlorophenol 1800 uf-| 1eo0] o|-] oo uf-] 1700l -] 1soo] o[- 700] 1800} u| -
Phenanthrene 370 o[-l a70] o] 370} 360] u 370] o[- 3s0] ul--] 380] uf-
Anthracene 370] of-] avol o] a7l ul- a0l uf-] 370l 350] u- 80| o] -
IDi-n-Butylphthalate 3700 ul-| 370] o~ 370l o[-  aeol u]--] 370 of-] 3s0] - 380] ul-
Fluoranthrene s7of ul-|  370] of-] 370 ul- 360] ol 370 of-] 3s0] of- 380] uf -
Pyrene 370 uf--] 370] u[]-] 370 o[-]  360] o[- 370] . 350] |- 380] u|—
Butyibenzylphthaiate 370 ul-| 370 o-] 30| u]-| 3e0] uf- 370] ul-| aso] o[- | a3so] -
3.3-Dichlotbenzidine 750 ul--|  740] o] 730 - 7200 ul--l 730 ul-| 70 - 760] ul-
Benzo(@)Anthracene 370 uf- 3700 ul-] 370 o|-{ 360] ul- 370 ul-.]  3s0 |- ago| o -
Chrysene 370] o[- 370 o]~ 370] ol-] 360] u[-] 370] o|-] as0] |- 380 u]--
Bis (2-EthylhexyhPhthalate 3o ul-|  arol o] @70 -] 360] ol-| 370 ol--] 3s0] o] " 3sof uf-
Di-n-Octyl Phthaiate 370l o= 370 ul-| 370l o]-{ 360 - aro| ul-| 350 o]- 380] -
Benzo(b)Fluoranthene a0l ul-| 370} u]l-] 370 w|-| 3e0] o[- avo] of-]  ssol o[ 3s0] |-
Benzo(k)Fluoranthene 370] ul—=| 370 ul-] 370 u]--] 30| o|-| 30| o|-| 3s0] |- 380] ] -
Benzo(a)Pyrene 370f ul—| 30| ul-] 370 of-] 3e0| o~ a7l of-]  a3so] uf- 380] ol -
Indeno(1,2,3-cd)Pyrene aof uf-] 370 o[-} 370 of-| 3e0] of- 370] ol--]  3s0] u]--| aso] -
Dibenz(a.h)Anthracene 370 ui—| a70] of-| 370] -]  360] uf- 370] |- 350] ] - 380] u] -
Benzo(g.h.i)Perylene 370f uf-| 370] o[- 30| o[- 3e0] of-] s - 350] ulu]  380] wfuy
* Data Qualifier. ** Data Validation. Page 194 {SOILS.XLW)Table A-5 4 Semi-Volatiles.
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Table A-5.4 Semi-Volatiles

3 8 2

g & &

O s O g O
c d (ug/Kg) 8 53l ® 3 ©u3
ompound (ug/Kg
Phenol 450{ u[-| 340] o 350 u
bis (2-CloroethyhEther as0] v 340 uf[-| 3s0]
2-Chlorophenol 450| U 340] uf-- 350 uf -
1.3-Dichlorobenzene as0] ul--|  340] u 350 v|-
1 A-Dichlorobenzene a50] ol 340] o] 3s0] -
Benzyt Alcohol 450 ul-|  340] o]-| 3so] -
1.2-Dichiorobenzens 450 uj -- 340] vf - 350] u] -
2-Methylphenol 450 uf - 340 o[ 3s0] uf.-
bis {2-ChloroisopropyDEther 501 u| - 3401 u] - 350] u]--
4-Methyiphenol 450] u| - aq0] - 3s0] u|-
N-Nitroso-Di-n-Propylamine 450] | - 340] | - 350] o] -
Hexachloroethane 450] |  340] u[-| 3sof -
Nitrobenzene 450 ol - 340 u[--] 350 -
isophorone 450 ol-|  340] of-] 3s0] |-
2-Nitrophenol 450 ] - 340 ul-| 3s0] u|--
2.4-Dimethylphenol 450 of- 340 ul- 350] |-
Benzoic Acid 570 s} - ool J-| 1700} u]-
bis (2-Chloroethoxy)Methane a50] uf-{ 340] |- 350 u-
2 4-Dichlorophenot 4501 u| - 340| v|- 350 |-
1.2.A-Trichlorobenzene a50] ul- 340 ul-| 3s0] u]-
Naphthalene 450] uf-- 340] u] - 350 u]-
4-Chloroaniline 450 ul--]  340] u]-] 3s0] o]
Hexachiorobutadiene 450] v} - 340 u]-| a3so] uf-

* Data Quadlifier. ** Data Validation.
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Table A-5.4 Semi-Volatiles

8 8 2

0 o i

@ il Q] @
Compound (ug/Kg) g 03 ¥ wd ¥ 83
4-Chloro-3-Methylphenot as0| of--]  340] o 350] u
2-Methyinaphthalene 450} vl - 340] o|--] 3s0[ uf-
[Hexachlorocyclopentadiene 450] v 340] u]-- 350[ ul
2 4 6-Trichlorophenol 450| ul- 340] uj--] 350} ul-
2,4,5-Trichlorophenol 2200] v -- 1600| v} - 1700 ol
2-Chioronaphthalene a50{ u[-| 340 ul--} 3s0[ uf-
2-Nitroaniline 2200] u[--] e00] ul--] 1700] o]~
Dimethyl Phthalate 450] uj--| 340 u[-| 350] -
Acenaphthylene 450} v - 3q0f ul-{  3s0] -
2.6-Dinitrotoluene a50] ol - 340] ol--| 3s0] uf-
3-Nitroaniline 2200] u[--| 600 u[--] 1700 -
Acenaphthene 4501 v -- 340] v| - 350] |-
2 4-Dinitrophenol 2200] u]--| 00| o--] 3700 -
4-Nttrophenol 2200] uf—-| 1600 ul-] 1700] of--
Dibenzofuran 450} uf - 340] uf—-] 350 u]—
2 A-Dinltrotoluene 450} | - 340f o[- 350 u|--
Diethylphthalate a50| ul--| 340 |- 350 u|-
4-Chlorophenyl-phenylether 450 | - 340 - 350 |-
Flucrene 450 u) -~ 3401 vj-- 350 uf-
4-Nitroaniline 2200] of--| 0o o] 17oo] -
4.6-Dinitro-2-Methylphenol 22000 o] reo0] o] 700l -
N-Nitrosodiphenylamine (1) a50| ul--.| 340} uf- 350 |-
4-Bromophenylphenylether 4501 v - 340] u|— 350| uf -~

* Data Qualifier. ** Data Validation.
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Table A-5.4 Semi-Volaliles

3 3 A
g 8 8

. ooy 8.y 8.k

ompound {ug/Kg) & o e T oD ~x Q@O
Hexachlorobenzene 450 v 340 o]  3s0] -
Pentachlorophenol 2200{ v 1600] u]-1  1700f |-
Phenanthrene 450} ul- 340| o] - 350] v
Anthracene a50| |- 340 ul- 350] ul-
Di-n-Butylphihalate as0| u]- 3q0f o[- 3s0] u]-
Fluoranthrene 450 uj-- 340 u|-- 350| | -
Pyrene 450] ul- 340 |- 350| ul-
Butylbenzyiphthalate 450] u[—] 340 uf-| 350] u]-
3.3-Dichlorbenzidine 900f u| - 680 ul--| 700 uf-
Benzo(a)Anthracene 450 u| - 30| u]- 350 uf--
Chrysene 450 u] - 340] o[- 350 u]-
IBis (2-EthyihexyDPhihalate as0{ u]-| 340} u 350] uf -
Di-n-Octyl Phthalate 450 o[- 30| |- 350 ] -
Benzo(b)Fluoranthene 450 u| - 340] u| -~ 350 |-
Benzo(k)Fluoranthene 50| u]- 340 -] aso] |-
Benzo(a)Pyrene 450 ul—| 340] of-} 3s0] -
Indeno(1.2.3-cd)Pyrene 450] |- 340 ol 3so] |-
Dibenz(ahYAnthracene as0] uf 340f v - 350| -
Benzo(g.h.DPerylene 450] uju 340] ujuw 350] ]y

' Data Qualifier. ** Data Validation.
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Table A-5.5 Gross Alpha/Beta
(a) A

% 2 3 2 8 3 % 8 %

SRR IR R IA A
Patameter (pCi/g) s 3 S 3 & & s 3 s A & 38 s 3 3 3 £ 3
Alpha 79711 wno|-|  wo[-] o[- wo[--|  wol-| 7es[-| 7se]-| nO|-
sigma Error (+/-) 5,24 — ] 1= - ] J-1 Ts28l - arzs|- ]
MDA/LLD* 709l - 995 o]  seol ol 1240] o] e90l | eas] | 773 esel-| 7.04] v
Bela 15.70] -1 _1690[-| 974 esal-] 140l 0s0l-| ol serl-[ 1210
Sigma Error (+/2) 360 |  asi-| seal-| sel-| 33l 30s|-| sal-| 32a[-| 332/
MDA/LLD* 462l se6s]-] s3] sl asa|-| ais|l asi| | azs|-| asal-

* Minimum Deteclable Activity. Lower Lavel of Dstection. ** Data Validation. Page 198 (SOILS.XLW)Toble A-5.5 Gross Alpha & Bata
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Table A-5.5 Gross Alpha/Beta

& .| 8 .| & .03 ./ 8 .|% |8 .| .|% .
Parameter (pCi/Q) %8%3%8%5m3%5w5%33§8
Alpha ND|-)  ss2[-| 1osol-] 1o00l-| 090l 7os]-| o] ND| |  11.90}
Sigma Error (+/-) - 3.86] | 497 437 a92|-] 49| s77]- -] 534
MDA/LLD" 579 u| 547 594/~ a72|-| so4a|l-] 99l rn|-] osf ]l  esi]-
Beta 1070 | 1090]~] 13.70]-| 12.30]--] w0s0l--] esi|--| a1 9s4|-| 1800
Sigma Error (+/-) 313} 304f--| 3sol-] 3o08l-] aqel-| 343 3s6l-] asol-| aeal-
MDA/LLD* 4311 a2l ae2|-| a02l-f e28]-] acsl-] ars|-| esel-| a22]-

* Minimum Detectaoble Activity. Lower Level of Detection. ** Data Validation. Page 199
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Table A-5.5 Gross Alpha/Bela

0 (&

ENENENEEFEENER

T ol ¥ oY ol T ol 3ol 08 : A
Parameter (oCi/g) s 3l $ 8 5 a 5 3 £ 3 £ 3 2 3 8 &8 2 3
Alpha 823~ 685 ~oj-]l  nNol-|  670l-] 13s80]l-l ra70l-] 70| 19.90]-
Sigma Error (+/-) 5.45|-|  4.30[- - - 40| s72|.] sed I 70| 73s|-
MDA/LLD* 79111 596l  777|-] s93l-| s90l-| e36]-| e92]-| s8] 834]-
Beta 18.40 | 13.90{-] 9.21]—f n9o|-| 13s0--] 1920 1670l--] 2020]--| 18.40].
Sigma Error (+/-) 390]-] 3.35|-| 339[-| 327]-| 333]-] 38| sa9l- | aam|[-| a0a]-
MDA/LLD* 4721 430l soll-] aa]-] aas|-] am]-| acs]-| sarf.] a97]-
* Minimum Detectable Activity. Lower Level of Detection. ** Dota Validation. Page 200 {SOILS XLW)Table A-5.5 Gross Alpha & Beta
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Table A-5.5 Gross Alpha/Beta

@ B 7 o & 3 ) @ 8

fa i 4 o) 8] (a) s ! ah

@ il & 1 X i & & ol 2 o2 oo R
Parameler (CI/g) s 3 2 3 2 3 2 3 2 3 2 3 8 3 £ 2 2 3
Alpha 1780 -] 17.70[—] 260 67l 6161 sss|-| 13so]-| 7ool-| 7.54]-
Sigma Ertor (+/-) 892] -1  7.2l-| 4941 ag7r|-| 396l--| a0el—] sas|l-lI 48l 3.99]—
MDA/LLD* 1260 | 8460 -| 5271-| 5.44].-] 5.43]-| ae64|-] ase|l.-| ss6l-| 483~
Bela 20.40 | 18.00|--| 17.00f-] 10500-] 1180~ 998/-| 873~ 130001 11.20|--
Sigma Error (+/-) 4.43]- 378 | asmif-| 29| 304 287]-] 372 320l -  3.06}--
IMDA/LLD® s34l -  a37]-| a3zl aqol-| 403l 395l 7 a33]--|  a12]-

* Minimum Detectable Activity. Lower Level of Detsction. ** Data Validation. Page 201
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Table A-5.5 Gross Alpha/Bela

o o te lf s 2 |8 .|¢ .18 |5 .
Porameter (pCI/g) g a3l 2 3 £ 3 £ a 2 3 X 3 £ 3 2 3 2 3
Alpha 998 122011 wnol-| ~nOJ-| a0l " w~of-f 1070[—] NOI-| 37.90] .
Sigma Error (+/-) 4.49] - 5.79] - -l - -l - o o 6.03] - -l 12.70] -
MDA/LLD" 46| e9f—| 7a8l-| 827]-| 84| 12271 829[-] s8] | 900]-
Beta 9.45| | 1280[-| 1390|-] 1050]| 1540 678[-] 2220f-] 12s0[-[ 1420
Sigma Error (+/-) 378| -] 363 39s[-| 376l-| 395|| 338|-] aasf--| 3] | 510/~
MDA/LLD* 574|-| 491|-| 443]-| 553~ 6201 522|-] a0 a36]-| 596

* Minimum Detectable Activily. Lower Level of Detecllon. ** Data Vdlidation. Page 202 (SOILS.XLW)Table A-5 & Gross Alpha & Beta
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Table A-5.5 Gross Alpha/Bela
2
2 a2 a )
9 a 3 a3 & & O A A
3 g g % S = S = <
& il & il & i & ] & | 3 1 £ | » | 3
Parameter (pCi/g) S 3l & 3 & 3 & 3 S 3 $ 3 £ 3 £ 3 2 3
Alpha 150] ol 12.30] A 2440 | 13.00] | 2250 W 1eso] | veso] | 1ead] | 20800
Sigma Error (+/-) 8.30{-| 7.70|--| 1040[—{ 780l 9.80]--] 830 s8s0l- sool-1 930l
MDA/LLD" 80l 98o[-{ 108]_[ 1000l 99s|-| eis[-| oead—| sis|-| 945
Bela 17.80] J| 13.00} 4 1550| 4] 14.60] Jf 16000 J 131.70] 4| 14.40| 4 9701 J 16.10] Ji
Sigma Error (+/-) 580[~| 530|--| 530|-] 530~ 520 4asol-] sa0l-| asel-|  ae0]-
MDA/LLD" 62— 666l 607 623]-1 562l 559|-] s594[-] 583t 604 -

* Minimum Detectable Activity, Lower Level of Detection. ** Dota Validation. Page 203 (SOILS.XLW)Table A-5.5 Gross Alpha & Betg
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Table A-5.5 Gross Alpha/Beta
(]

7 2 % 2 B 2 3 3 7

4 < 2 Q a s S S 8

5% .3 N .1 OO I IO DO :
Parameter (pCi/g) _ g & 3 3 2 3 2 23 2 3 2 3 2 3/ £ 3/ £ 3
Alpha 1580] J| 681f.| s566]-| 7990--| 1230]--| 9.68]-| 1570[-] 2000[] 17.90]-
Sigma Error (+/-) 8.50|-| 437]-| 396]--| 399[.| s0]-| saol-| sea | 7s6|l-| s8]
MDA/LLD" 1002 | 600 sey|.-] ae9]-| a93]-| e98l-| 1230]-| sas|-| aes|-
Bela nsol o 1420~} 1120 neol| 1640]..| 13.60|—-] 2620 21.50[--] 31.20]--
Sigma Error (+/-) a70[--| 3s0l..| 318l | 304|-| a44]-| 37| | ass|-| ao07[-[ 528
MDA/LLD" 601 as2[-| a3f-| 3991 14| a0e]-| s2a[-| as7]-| ss6--

* Minimum Detactalble Activity. Lower Level of Dstection. ** Data Validation. Page 204 (SOILS.XLW)Table A-5 5 Gross Alpha & Beta
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Table A-5.5 Gross Alpha/Beta
2 2 3 7 a 3 3 a a
Parameter (-Ci/g) 3 a 3 a 2 a3 2 3/ 3 3 £ & 3 3 2 3 § 3
Alpha 1.70{ | 14.90}] - NDl--| 863 869l 752 ND| - ND| |  9.75].
Sigma Error (+/-) 532| | 6.03]. =] 430} ass|-| a94].- |~ 41  a63]--
MDA/LLD* 6.20| -] 702|-1 844l v an|-t 6261 707l-] a7l o] 82l o s52/-
Bela 1450 ) 1480} -] 1280 | 13.00]—| 1340[--] 1160l 926l 1as0l-| 1160[-
Sigma Error (+/-) 349 | 336|—| 3971 392l-| 344l--| s394l sef-l “szel-I 3.18l-
MDA/LLD* 4401-) 43| 564|-| s60l-] aas|-[ awv|-| sa]-| soof-] 4s0f-

* Minimum Detectable Activily, Lower Level of Detsction. ** Data Validation. Page 205 (SOILS.XLW)Table A-5 5 Gross Alpha & Beta
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Table A-5.5 Gross Alpha/Beta

Q O

3 9 8 g g S - 2 3
Parcmeter (5Ci/g) 2 a3l 2 a3 £ 3 2 3 £ 3 £ 3 3 2 3z 3 3 z
Alpha 8.03| -] 1040]-| 12.10]- ND| - NDl -] 754 690} 2050[--] 11.10]--
Sigma Error (+/+) 401{—| 467]-] s48].- - Al a20{-] ss52]-] 69|  as4]-
MDA/LLD* a72| | 479|638/ 140l o] 835 u| 544 sa6]l-| 543 a90|-
Bela N.00{—-| 13701 voof-| 9s56]-] 1220 i570]-] 13900 1770 -] 13.90]-
Sigma Error (+/-) 298|  430|--} 318]-] 363]-| 309l 327 sl asol-| 329]-
MDA/LLD* 401 -1 597 433|-] 48s]l--| 43| 38s]-| sl aoal-| a17l-

* Minimum Delectable Activity. Lower Level of Detection. ** Data Validation. Page 206 {SOILS XLW)Table A-5.5 Gross Alpho & Bata
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Table A-5.5 Gross Alpha/Beta

3 7 3 2 2 8 2 3 3

3 | B s |2 |2 g |8 | & |&
Parameter (pCi/g) g E g :5 uﬁ') 3 g c>3 g 8 g 2 g A g 3 g 3
Alpha 12.80{—| 1680[-| 18.10[-] v0of-| 1220[-] 9ail-| 14.80]-- ND|--| 1880} --
Sigma Error (+/-) 510{--| 6.18]—| 692[-1 537]-| 619{—-] 581}~ 8.04]-- -] 8.44) -
MDA/LLD* 4790 | 633 | 471]--| 688~} 818 833 1160/ 8170 uf 11.50] -
Beta 23.10]--1 17.10{-—-| 23.80|--| 16.10--] 1650|--] 13.30|--] 17.10]—| 17.30]-] 17.30]--
Sigma Error (+/-) 482]--| 3.64]--| 483| -} 382|-| 414} 3.64|-| 384 401f-] 395].-
MDA/LLD* 59711 4.29|-| 587|—) 424|-- 5471 49| anj-| 505]-] 489

* Minimum Detectable Activily. Lower Level of Detection. ** Data Validation. Page 207 {SOILS XLW)Table A-5.5 Gross Alpha & Beta
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Table A-5.5 Gross Alpha/Beta

Q g i = 2 3 8 : 2

T T T Y O Y Y Y 'S R
Parameter (6CI/g) 2 3 2 3 %2 3/ 2 3 £ 3 2 3 2 ¥ £ 3 B 3
Alpha ND|-] 40|  es2|-| 977]-] s837]-] 12.90]- ND|--] 1210  9.96] -
Sigma Efror (+/) |l a7e{|  a46(-] so03f-| 5981 522 -] a90]--] 595
MDA/LLD* 854| v| 529|--| 519|.-] 6571 743[-| s90[-| e ] s3] s3sl-
Beta 1520)-| 16.80]--]| 18.00|-| 1680(-.] 530/~ 1270[ -] 1390]-] 0[] 1480
Sigma Error (+/-) 358|-| 339f-4 348|-{ 343 34711 33|~ 337 zi0|l-[ 349
MDA/LLD® 4411 394l 3ou-| 403]-| a39|-| 403l a3zl s37[-] 431|-

* Minimum Detectable Activity. Lower Level of Detection. ** Data Validation. Page 208 {SOILS XLWHabla A-55 Gross Alpha & Bet4
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Table A-5.5 Gross Alpha/Bela

3 3 8 %

@ O ) W

& & o &

O :| O | O | o

L. L [ 1 | '
Parameter (pCi/g) w A & Al ¥ A ¥ 3
Alpha 540 - 12.20]-| 424 99]-
Sigma Error (+/-) 422l se60[-] 394 | s.28]-
MDA/LLD* 6.35] u 7.21] - 6.15] v 7.12] -
Bela 11.30] - 156.60] - 9.65] -- 12.60) -
Sigma Error (+/-) 3.05| - 3.44| -- 2.89] - 3.27] -
MDA/LLD" 4.08] — Q,26] -- 4.03] - 4.38] -
* Minimum Detectable Activity. Lower Level of Detection. ** Data Validation. Page 209

4/8/94

(SOIS.XLW)Table A-5.5 Gross Alpho & Beta
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Table A-5.6 Gamma Spectroscopy
o )

< = ]2 12 e e L & 1a |9 .
Nuclide (pCl/g) s 8 & 8l & 8l £ & & a8 § 3 5 3 $ 3 5 3 s 3
Cesium 137 0.07] - ND| --- 0.06] - 0.02| --- ND| - NDJ --- 0.02] - ND|--]  0.03{-- ND| -
Sigma Error (+/9) 0.02] --- o 0.01] --- 0.01{-- -] - - - 001] -] 601]-- .
MDA"* 0.02{-- 0.02] v 0.02] - 0.01] - 0.03]ur 0.02] v 0.02{ --- 0.04] u 0.014 -- 003] v
Polassium 40 1.05] v 1.27] v 1.62] v 0.88] u 1.33]ur 1.07] u 0.96] v NDJ --- 0.66] v 0.83] v
Sigma Eror (+/-) C.17] - 0.32] --- 0.19] - 0.18} --- 0.21] - 0.18] - 0.19]--- -1 D.15] -~ 0.18) ---
MDA 031} - 0.97] - 0.09] --- 0.24] --- 0.29] - 0.22} - 0.27] - 0.49] v 0.44) - 0.40] ---
Lead 212 ND| --- 0.48} v 054 u 0.36{ v 0.55| ur 057 v 0.59} u 0.67| v 0.40] v NDJ ---
Sigma Error (+/-) o 0.05] --- 0.04] - 0.04] — 006| -]  0.05] - 005]--1 008 004]-- .
MDA* 003] v| 003]-- 0.03] - 0.02] - 0.03] - 0.02] - Q.02]--] 003}j--| 0.02]-- 0.05| v
Radlum 226 0371 v 041 u 041 vl 025] v 0.35|ur] 034 v 038l v ©033[uf 028l u NDJ| ---
Sigma Error (+/-) 0.02] - 0.04] --- 0.02] - 0.02] - 0.03] -  0.02|-- 003]--1 003]-] 0.02]- .
MDA* 0.03]--| 0.04] - 0.03] --- 002]--] 0.03].- 0.02] --- 0.03}--] 005/ 002]-- 0.10] v
Radium 228 040[--1 046]--] 051]- 031} 050] R  0.56]-- 044)--| 056{--{ 042]-- NDJ -
Sigma Error (+/-) 0.05| - 0.04} - 0.04] -- 0.03|---]  0.05]-- 0.05] --- 0.04]-] 0.05]-- 0.04] - .
MDA* 0.06] - 0.08] - 0.03{--] 0.04]--] 0.04]-- 0.03] - 0.05] --- 006]--]  0.03]-- 0.10] v
Tholllum 208 R 0.15] - 0.12] - 0.16] - 0.13| r - - - - 4 - 001} - -
Sigma Emor (+/-) |- 0.02} --- 0.07] - 0.01]--- 0.05] — -| - - - -l - 0.01} - -l -
MDA* o 0.02] - 0.01}--] 001)-| 0.02]-- - - - - -1 -f 001 - -
Uranium 238 ND| --- 062 y] 053 ul 043l vl 06%usl 051yl 060l vl 067 u} 048] v NDJ ---
Sigmia Etror (+/-) -1 0.16]-- 0.16]--] 0.12]-- 0,16  0.09] - 000 0.9} 0.10} - o -
MDA* 032} ul  0.30] - 0.28] - 0.18] - 0.22] --- 0.15] - 0.20[---] 0.34] - 0.14] - 0.52| v
Lead 210 - - ND| --- -| -] 0.58]-- 0.45] r - -] 0.43]-- ND] --- ND] - -l -
Sigma Error (+/-) - - -] A4 -f 019 0.16] --- w e A Y] B - - -
MDA* - -1 039 v - 0231 032 - - 0.22]- 063 uf  028] ul - -

* Minlrnum Detectable Activity. ** Data validation. Page 210 (SOILS.XLWiTable A-5 6 Gamma Specitascopy
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Table A-5.6 Gamma Spectroscopy

SA1-1A-8S
SA1-1A-88-D
SA1-1B-S5
AT-1C-8S
1-1D-88
SA1-1D-83-D
SA1-1E-85
SA1-2A-55
SA1-2B-88
SA1-2C-88

pv*
Dv**
Dv*
Dv**
Dv**
Dv**
Dv*
Dv**
DV*

Nuclide (pCi/g)
Bismuth 212

S
» Dy

o
- 0.28] - 0.28] --- 0.29 0.42] - NDJ --- NDJ --- 0.29] --- ND| -
Sigma Enor (+/-) - 0.06] --- 0.05] --- 0.09] - 0.07] --- o -f - 0.06] --- o
MDA* 022} u| 012 012|--| 010]-| ©32]-| 008]-4{ 009y o018 ul o008 026 vl
Radium 224 ND| - NDJ --- 0.43] - ND{ --- ND| - 0.52] --- 0.30} --- NDJ .- ND| - ND] -
Sigrnia Error (+/-) -l -] 0.21]-- -] --- -] - 0.29] — 0.35] - -] --- -| - -] -
MDA* 054 uv]  0.63| v 0.26] --- 0.36] v 0.49lur]  0.18]) - 0.22] - 0.69] u 0.18] v 0711 v
Radium 223 - - | - |- - - 44 o0az7}-- | - - - -l -
Sigma Eror (+/-) -l - | - -l - -l - -1 -] 004]-- -} - - | - - -
MDA* -| - -1 - - - -l - - - 0.06f-- o e 4 _- -1 -
Thorium 228 -l - | - 1.83] - -l - - - |- - - - - o -4 -
[Sigma Error (+/-) - - o 0.60] - - - i -1 - - - -l - - - | -
MDA* - - A 13- 4 - -4 - - |- - - | - | -
Protactinium 231 -1 - -l - - - -l - - - -1 - - - -l - - - P
Sigrma Error (+/-) -] - || - - - - - 4 - - - | - - - | - |-
MDA* | - I A - | - - o - -1 - | - | - || -
Tin 113 -] - -1 - - - - - - - -
Sigma Error (+/-) | - -l - -l - e -p - -
MDA* -1 - - - - - 4 - - - -
Mercury 203 -1 - -4 - - - - u -1 - -
Sigma Error (+/-) - -1 - -l - -l - -1 - -l - -l - -l - - - 0.01] -
MDA® |- |- -1 - A4 - | - | - - - - - | - 0.02] -
Uronlum 234 - B - - B o - - - - 1 - o - -
Sigma Error (+/-) - I i 4 - |- - - | - O 1 - - -
MDA" - - 4 - e -4 - - - -1 - 4 - - - 4 - 4 -

pd
-]
=
o

o

1
o
o
N

il

1]

L]

t

L)

t
o
2

1

L]

L]

i

J

[
o
o
1 M
|
|
[
[
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* Minimum Detectable Activity. ** Data Validgtion, Page 211 (SOILS.XLw)Table A ‘56 Garmma Speciroscopy
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Table A-5.6 Gamma Spectroscopy
[}
S 12 e ¢ e e |2 s |2 {9 .

Nuclide (pCl/g) $ 3 3 3l % 8l & B 5 3l s 3 £ 3 s 8l s 3 3z 3
Uranlum 235 -] - -f - - - -l - - 1o - Jd - - Jq -
Sigma Error (+/-) o -| - - - - - -l - -l - - - - - 4 -
MDA* - - - - - - | - o - - e 4 - | -
Blsmuth 214 -l - - - -f - - - A - - A - - d.
Sigma Error (+/-) -l - - -l - -} - -l - N - 1 - i i .
MDA* -1 - -1 - -l - -} - d - . - A - 4 - o -
Protactinlum 234 -l - i - -l - -l - -1 - .| - - B N Jd .
Sigma Error (+/-) - - - - 4 - A - q - ] - . Jdo- d . A .
MDA* -4 - -l - -] - -l - - - - - - -l - -] - -1 -
Thorlum 234 -l - -] - 1 - 4 - Jd - 4 - - 4. d - 1.
Sigma Error (+/-) - - - - -] - - - - - - - - - - A -
MDA* -| - -f - -l - 1 - -[ - - - - -f - - A -
* Minimum Detectable Activity. ** Data Validation. Page 212 (SOILS.XLW)Table A-5 6 Garmma Specliescopy
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Table A-5.6 Gamma Spectroscopy
0

2 2 A 7 3 8 2 8 2 2

Q W < h Q 0 s < < s

2ol 2 o 2 o 2 o 2ol 2 o2 o Yol ¥l Ioe
Nuclide (pCl/Q) g B & & $ 3 & & s 38 5 A 3 3 & 3 3 3 £ 3
Ceslum 137 0.08} --- 0.05{ 0.19] --- ND{ --- 0.06] —- 0.21] - 0.05] --- 0.35/ -- 0.31] - 0.18] -
Sigma Error (+/-) 0.02] --- 0.01] - 0.03} - - 0.01] - 0.03] --- 0.01f -~ 0.04] --- 0.03] - 0.02] ---
MDA* 0.02] --- 0.02} --- 0.03] - Q03] v .0 - 0.03f - 0.02| --- 0.03] --- 0.011-- 0.01]---
Polassium 40 051 v 0.871 v 1.08] v 0491 vl  0.85] v| .33} v 0.60] v 3.13] -~ 3.09] --- 1.41] -~
Sigma Error (+/-) 0.09] - 0.19] 0.18] -]  0.18) - 0.18) - 024)-] 012]-1 0.33]-- 0.18] - 0.19] ---
MDA" 0.23] - 0.36| 0.29] --- 0.35] --- C.28] - 0.41) - 0.37} - 0.14] -- 0.19]--- 0.19] --
Lead 212 NDf--| 050[ | 0351 u] 046 ] 0.34] v NDI NDf—]  069]--| 070/} 0.43]-
Stgma Error (+/-) 4] 005|--] 004]- 0.04] - 0.04] - . 0.06] --- 0.04] --- 0.04} -
MDA* 0.03] v 0.03] - 0.03] --- 0.03] --- 0.02] - 0.05] v 0.03] v 0.01]--- 0.02| --- 0.02] —
Radium 226 ND| --- 0371 v 03t v 0.30] u 0291 v 0371 v 029 v 0.63] v 0.74] v 0.42] i
Sigma Error (+/-) -] - 0.03] --- 0.03f - 0.03] - 0.01] - 0.03] - 0.03] --- 0.04] - 0.04] --- 0.02] -
MDA* 003l v 0.03} - 0.04] --- 0.03} - 0.02} - 0.05] - 0.03] - 0.02] --- 0.03] --- 0.03] ---
Radium 228 0311 041)-] 040]-| 042)--} 031} 037]--] 033 069-] 0&)--] o047]-
Slgma Error (+/-) 0.01] - 0.05] — 0.04) --- 0.05| - 0.03] - 0.05] --- 0.04] - 0.04] --- 0.04] --- 0.03] —
MDA* 005|—] 006]--| 005/ 009 006{--| o008]--| 007~ 003/ 004-} 005]-
Thatlium 208 -l -1 033 013]-] 0.14]--| 012]- -1 - 41 o2 ND{ --- ND] -
Sigma Error (+/-) -1 -] 002]--] 002]--| 002{-] 0.02|- - - -L -l 002]-- - 4.
MDA* -l - 002]—-] 002]--] 002 o00]-- -l - -1 00| 001Ju 001 v
Uranlum 238 ND{ --- 0.73[ v ND] - 056] v 0.48] uj ND] --- 0.55] v 0.96] - 0.62] - 0.56] ---
Sigma Eror (+/-) 4-] 0.9 -l 0.14]-] 012 4=l 0wl 010~ 009-] 0.10]-
MDA" 030l v{ 0©0.25|-- 0.35f v 0.25] - 0.19]--- 0.56} v 0.23] - 0.12] ~- 0.17f--- 0.16] -
Lead 210 -1 -] 004 -l - 036 045|— - - 4 - 183 14| 075 -
Sigma Error (+/-) -l - 0.19] - -] - 0.13] --- 0.15] --- -l - -1 - 0.23)] --- 0.16] --- 011 -
MDA® -l - 0.34] — -1 - 0.34] --- 0.24] - -l - -] - 0.14f --- 0.22] --- 0.19] ---

* Minimum Detectable Activily. ** Data Validation. Page 213 (BSOS XLW|Table A-5.6 Gomma Speciroscopy
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Table A-5.6 Gamma Speciroscopy

SA1-2D-85
SA1-3A-55
SA1-3C-88
SA1-3D-8S
SAT1-3E-8S
SA1-4A-53
SA1-4A-85-D
SA1-4B-55

DVI *
DVII
DVI'
DV**
Dvll
Dv’l
Dv"
Dv**

Nuclide (pCl/g)
Bismuth 212 020f-]  w~p|-| o023{-] wo|l-} o022 wno|-| wno|l-} o0a0l-| o038 :
Sigma Error (+/-) 0.07] --- -] - 0.10] -- - 0.07] --- -] - o 0.05| --- 0.08] - o ot
MDA* 0.11]-- 027 i 0.14]-- 0.28] vl 0.10]--- 0.28) v| 025 vl 0.06}— 0.10} - 0.09
Radlum 224 ND| -— ND| -— NDJ --- 0.66| --- ND| .- ND| --- ND| - - - - - - -
Sigma Error (+/-) o o -l 0.35]| — -] e o - - -l - -1 -
MDA" 047] v} 051 v] 0.34] u| _ 0.25].-- 0.38| u 0.69) | 050} v - - - - - -
Radium 223 0.09] - | - -l - ) - | - - - - - - - -l - 4 -
Sigma Error (+/-) 0.03] --- o -l - -l - -l - -l - - - I |- o
MDA 0.08] --- - - | - - - 4 - 4 - 4 - | - A - | -
Thorium 228 - - |- - - - - | - - - -1 - - - -l | 083]-
Sigma Emor (+/-) || - - - . - | - -l - | - | - 4 -l 054
MDA" - - -{ - -1 - -} - | - - - 4 - - - -l -] 059
Protactinium 231 - - e -{ - -l - - - - _- -1 -] 083 -1 -} 064]--
Sigrna Error (+/-) o - - - - - - -l - - - -t -1 0.20] - -1 -l 015
MDA* - - -1 - - - | - |- - - -1 -] 0.28] - -1 -] 033]--
Tin 113 -l - - - - - A - - - 4 - 1 - 4 - 4 - - -
|Sigma Error (+/-) i I -L- 4 - -l - - - - a - -1 -
MDA* - - -1 - 2 -1 - - - o -l - -l - - - -4 -
Mercury 203 - - -] - -1 - - | - - - . s | 1 - o
Sigma Error (+/-) d |- q - - o Ml - o - o 4o | -
MDA* - - - - - - -4 - - - -l - | - 4 - | - | -
Uranium 234 - - -1 - - - |- - - -1 - o -] - - - A -
Sigma Error (+/-) o o - o W d 1 - | - - A - w
MDA" 4 - - - -] - - - 4 - 4 - - - o - - 4 -

=
O

=

* Minimum Detectable Activity. ** Data Validation. Page 214 [SOUS.XLWhTable A-5 6 Gamma Speciroscopy
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Nuclide (pCl/gQ)

Table A-5.6 Gamma Spectroscopy

SA1-2D-S5

. [DV**

SAT-2E-58

DVII

SA1-3A-85
SA1-3B-5S

SA1-3C-85
SA1-3D-8S

DVGC
Dv**
Dvl'

Dv'l

SA1-3E-8S

Dv‘ﬂ

SA1-4A-53
5A1-4A-55-D

DV"
DV.'
SA1-4B-58
Dv**

Uranium 235

Sigma Ermor (+/-)

1
1
'
L
L]
F
'

t

MDA*

Bismuth 214

Sigma Error (+/-)

MDA"

Protactinium 234

[Sigma Etror (+/-)

MDA*

Thorum 234

Sigma Error (+/-)

MDA’

* Minimum Detectable Activity. ** Data Validation.

Page 215

{SOILS. XIW)Table A-5.6 Gamma Spechroscopy



Salkmon Stte Soil Sampling April 1993 4/8/94

Table A-5.6 Gamma Spectroscopy
o
Q a s < < d Q fa) ] <
Tyl T ol X ozl & il & s« § | & &% % o] 2o
Nuclide (pCl/Q) s 3 3 3 s 3 s 3 £ 3 3 a 2 a 2 3 3 3 82 3
Ceslum 137 ND] --- 0.24] - 0.04] --- 0.51] - 0.55] - 0.37f--- ND| --- 0.29] --- 0.064 --- 0.38] -
Sigma Error (+/-) o 0.02f --- 0.01) - 0.05/ - 0.06] - 0.03| - . 0.03] --- 0.02] 0.04| ---
MDA* 002} u 0.02] --- 0.02] - 0.03] --- 0.03] - 0.01{ - 0.02] u 0.01] - 0.02] --- 0.03] ---
Potassium 40 1.94] --- 1.28] --- 1.41] --- 249] v 2.71] - 3.79] --- 4.62] - 2211 v] 851 208| v
Sigma Eror (+/-) 0.28] - 0.19] - 0.14] — 0.41] - 0.32] - 0.44] - 0.60] --- 0.30] --- 0.65] --- 0.72} ---
MDA* 0.31] -- 0.26] - 0.29] - 0.32] --- 0.28] -- 0.19 ~- 0.82] - 0.20{ - 0.22] - 0.27] -
Lead 212 ND| --- NDJ - 0.60] --- 0.44| v 0.50] - 0.981 - 1.29] --- 0.64] - 1.49] - 0.58§ ---
Sigma Error (+/-) o R 0.05] --- 0.05] --- 0.08{ --- 0.13] - 0.08] --- 0.05| --- 0.10] - 0.24] ---
MDA" 004 v] 002} v 0.04] --- 0.05] --- 0.04] --- 0.02] --- 0.02{ —- 0.02] --- 0.04] - 0.03} ---
Radium 226 0.44| v NDJ - 0.62] v ND] --- 0.78] u| 084] u 1.09) - 0.64| v 1.29} --- 0.76] v
Sigma Error (+/-) 0.03] — 0.04] --- -1 0.04] --- 0.04] --- 0.06] - 0.04] - 0.07} --- 0.04] ---
MDA* 0.03] -- 0.03] v 0.04] -- 0.05] v 0.05] - 0.03] - 0.02] --- 0.03] --- 0.03] - 0.04] ---
Radium 226 044]—-| 03711 056).-] wn~O|-| wDj--| osol-| 104]--] os9]-| 125]--] o0.a8]-
Sigma Error (+/-) 0.05] - 0.04] --- 0.06] --- o -] - 0.05} --- G.08§ --- 0.05] - 0.09] --- 0.05 -
MDA* 0.08] —- 0.05} - 0.07] --- 0.09] u 0.07] v 0.06] --- 0.03] - 0.04] - 0.07¢-- 0.06( ---
Thalllum 208 ND| --- 0.10] - 0.18{ - ND{ - 0.14| u ND| - 0.32] — 0.16] - 0.42] - 0.16] ---
Sigma Error (+/-) 4| _001]--| 002]-- |-l 002 | 003} 002{-| o003]--] o009]--
MDA* 002 v 0.02] -- 0.02] -- C.05] v 0.02] --- 0.02| v 0.01] --- 0.01]--- 0.02] - 0.02] ---
Uranlum 238 NDJ ~- 0.61] - 0.60] - ND| -~ 0.72{ v 092{ v 1.54] - 0.75] v 1.63}f - 0981 v
i Sigma Error (+/-) e 0.09] --- 0.22] --- o 0.20] --- 0.13} - 0.20] --- 0.11] - 0.22] -- 0.18] ---
MDA* 033l v 019} --- 0.38] --- 0.51] v 0.37] — 0.18] - 0.20f - 0.17] - 0.37] - 0.37] -
Lead 210 ND| - 1.25] --- ND{ - NDJ -- ND] --- 0.92] --- 1.15] --- 1.23] - ND| --- NDJ ---
Sigma Error (+/-) - = 0.19] - o -f - u 0.13]—]  0.23) - 0.21] - o -l
MDA® 2.36] v 0.19] -- 2.45] v 2.78] v 2700 | 023} 0.28] -- 0.24] --- LI} u 2.50| u

* Minimum Detectadble Activity. ** Data Validation. Page 216 (SOS.XLW)Table A-5.6 Gamma Spectioscopy
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Table A-5.6 Gamma Spectroscopy

SA1-4C-58
SA1-4D-85
SAT-4E-8S
SAZ-5A-85
SA2-5A-55-D
SA2-5B-55
SA2-8E-83
SAZ-6A-8S

Dv**
Dv**
jDv-
Dv**
DV**
DV**
{DVv*
DVv**
Dv**

Nuclide (pCi/g)
Bismuth 212 _ ND] --- NDf--}  038).-] 046{-| n~ND]--| o048l o72|-| o040l-] o075]- ND] ---
Sigma Error (+/2) 4 4l onf-| o000l 4| 009l 012 o007]-} o0.13]-- |
MDA* 0.13 019 ] 012{--| o0.1s5]-| 028 09 N i
Radium 224 | - g - 411 w~of-]  ~nof-]  wnpf- ND] .- 1  wnpol-{  nNDl-
Sigma Error (+/-) | - o - | - - - 4 - { - |- |-
MDA* ] - | - 4 -1 omlul o0a4s|ul o026l ul  o049] U 41 o7yl 036l v
Radium 223 | - | - | - 4 - | - 1 -1 o037]- 4 - | - | -
Sigma Error (+/-) - - | - | - 4 - 4 - 1 -] o0l ] - - -
MDA* o - | - | - | - - 1 -] 007]-- ] - 4 - -
Thorium 228 { - 4 - { - - - | - A voe|| 347 ] -
Sigma Error (+/2) 4 - | - 4 - 4 - - - - 4l oss|-| 09s]-- ] -
MDA* |- | - g - 4 - | - ] - 4] 03]

Protactinium 231 o - | - |- ] - | - 4 - - - -
Sigma Emor (+/-) Jd - | - | - | - |- o - | - | - ] - |-
MDA’ | - { - 1 - 4 - - - | - | - | - ] - - -
Tin 113 4 - | - |- | - | - - - 1 | - |- -l -
Slgma Error (+/-) -] - - - A - -l - -l - - - - - -l - - - -l -
MDA* 4 - | - { - | - |- { - | - |- - |-
Mercury 203 - - - - - - - - - - - - -l - -l - -} - - -
|Sigma Error (+/-) -l - -1 - -l - -f - -1 - -} - -l - -| - -] - -l -
MDA® | - | - 4 - - - | - | - 4 - - - |-
Uranlum 234 I -] - - - - - - - - - - - -l - - - - -
Sigma Error (+/-) J - o - | - o - | - | - 4 - |- |- | .
MDA* |- |- { - { - | - |- 4 - |- | - 1 -

c
=

=
2

1

o
=
o
3
o
J
o
[\ ]
N
=

* Minfmum Detectable Activity. ** Data Vdlidation. Page 217 (SOILS. XLW)Table A-5.6 Gamma Spectioscopy
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Nuclide (pCl/gQ)

Table A-5.6 Gamma Spectroscopy

SA1-4C-8S

DVGG

SA1-4D-58

DVQI

SA1-4E-SS
Dv**
SA2-5A-55
Dv**
SA2-5A-58-D
SA2-5B-835

Dy**

SA2-5C-8S

DVI‘

$A2-5D-53
SA2-6A-5S

DV!G
SA2-8E-55
Dv +-e
Dv**

Uranium 235

F

DV

1
1
]
]
’
t

Sigma Error (+/-)

]
4
i
1

MDA*®

Blsmuth 214

Sigma Emor (+/-)

MDA*

Protactinium 234

Sigma Error (+/-)

MDA*®

Thorlum 234

Sigma Error (+/-)

MDA*®
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Table A-5.6 Gamma Spectroscopy
v (% 24
218 |8 |2 |4 |2 |8 |28 |8 |¢?
S ol & 1 & 1 3 % % ods% gy 4% Ao
Nuclide (pCl/g) s 9 S 3 s & & 3 £ 3 & a £ 3 2 3 £ 3 £ 3
Ceslum 137 ND/ - 0.05| - 0.03{ - 0.14} - 0.40] --- 0.26] | 0.1 0.12 --- 0.11]-- 0.04] -
Sigma Error (+/-) b 001} - 0.01] - 0.02| --- 0.05{ 0.07] --- 0.02f - 0.02] - 0.02| --- 0.01]--
MDA* 003 vl 001]- 0.01] --- 0.02] --- 0.02] - 0.1} - 0.03] - 0.03] - 0.02] --- 001} -
Polassium 40 ND} --- 0.48| v 1.07] uv 1.27{ v 2.14] -- 3.57] -~ 2.60] --- 2.48] --- ND] --- 0.33] ---
Sigrma Error (+/-) o 0.1 0.15}--- 0.13] - 0.30] — 0.97] - 0.37} - 0.38] --- - - 0.11] -
MDA* 0.52] v 0.04j --- 0.45] —- 0.25] --- 0.35] --- 1.95] --- 0.44] --- 0.04] - 0.79] v 0.28] -
Lead 212 ND{ - 0.23] v 0.36] v 0.33] v 0.57] - ND| --- 0.54] - ND] --- 0.50] - ND| ---
Sigma Error (+/-) o 0.03} - 0.03]--- 0.03] --- 0.06} --- e 0.06} --- . 0.04] --- o
MDA* 0.03| v 0.02] - 0.03| - 0.03} - 0.03} - 0.19{ | 0.04} - 0.04{ v|  0.03]-- 0.02| u|
Radium 226 016l v] 027)v] _033) ul__042| v| 054] v] - ND|-- 050 v] 0.45] vl 055 u 0.20| v
Sigma Error (+/-) 0.02] --- 0.02) --- 0.02] - 0.03] --- 0.04| - o 004|-] 003]--- 0.03] - 0.02| -
MDA® 0.03) - 0.02) - 0.03] -- 0.02] --- 0.03] - 0.191 |  0.05|-- 0.04] --- 0.04| - 0.02| --
Radium 228 NDJ --- 0.20{ --- 0.34] - 0.35{ — 0.45] -- NDJ --- ND/ - ND| --- 0.51] - ND| ---
Sigma Esror (+/-) “| - 0.03] — 0.03] -- 0,04} — 0.05} - -| —-- -]... - --- 0.05] - -| ---
MDA* 0.06] vl  0.04]-- 0.05) - 0.05| - 0.06] - 031 v  ©015] v]| 009 vl  0.07]-- 0.05] v
Thalllum 208 ND] - 007 v] o009l ul 012l v ND| --- ND| --- 0.i5] - 0.14{ - ND| --- NDJ| -
Sigma Error (+/) o 0.01f - 0.01] - 0.01] - - o 0.02] --- 0.03] - . o
MDA* 0.04f vl D01} 0.02] -- 0.02] --- 002y | 012] v| 0.02]-- 0.02] --- 002{ ] 001 v
Uranlum 238 ND| --- 037) v  030] v] 034| ul 0.75]-- ND| - ND| --- 1.03) --- 0.53] --- 0.21) -
Sigma Error (+/-) N 0.09{ - 0.15] - 0.12] - 0.18}-- |- o 0.29] - 0.12] - 0.09}
MDA* 0.29| v 0.14] - 0.28} - 0.3t --- 0.25] --- 1.18] u 03t v 0.38]--- 0.23} - 0.19] ---
Lead 210 ND] - 0.48} v 071l v ND| --- 1.09{ - 1.18f v NDJ --- ND] --- 0.48] - ND| ---
Sigma Error (+/-) o 011~ 0.30] --- |- 0.25] - 0.50] --- . |- 0.15] -- .
MDA® 181 v]  0.19]-- 0.54] - 219) v|  0.27] - 1.16} --- 036] v| 061 v 0.28 - 0314 v

* Minimurm Detectable Activity. ** Data validation. Page 219 (SOILS.XLW)Table A-5 6 Gomma Spaciroscopy
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Table A-5.6 Gamma Spectroscopy

SA2-6B-53
Dv**
SA2-6C-88
Dv**
SA2-6D-85
Dv**
SA2-6E-55
Dv**
SA3-7A-88
Dv**
SA3-7B-55
DV**
SA3-7D-58
DV**
SA3-7E-SS
Dv**
SA3-8A-SS
DV**

Nuclide (pCi/g)
Blsmuth 212 NDl—|  nol-]  wpll  o20].]  w~ofl] woj-|  npl-] o[- ose]-| npo[-

Sigma Error (+/-) o -] - -] --- 0.05] - . -
MDA*® 015 v _013[ vl 018 0.15] - 0.24
Radium 224 ND]--- ND| --- ND|--|  0.30}- o - -l - -
Sigma Error (+/-) - - - 0.18] - e - - -l - o - - - -
MDA* 046) vl 029l u| 041 vl  0.29}-- - - - - - - | - -{ -
Radium 223 i | - - - -] - -l - - - - - - - - - -l -
Sigma Error (+/-) - -f - -l - - - -l - M - - -l - -] - -l -
MDA"* - - - - -l - -l - -l - -l - - - -f - -l - o
Thorlum 228 I o -] - - - - - - - | - - - - - -l -
Sigma Error (+/-) - -|_- - - - - - - - - - - I
MDA* - - o | - o - - - 4 - | - - - | - -
Protactinium 231 - - - - e - - - - -l - - - -l - I -l -
Sigma Error (+/-) -l - -] - -l - -l.- ] - . -l - 1. -l - -l -
MDA* - - -1 - - - | - - - -l - - - | - - - - -
Tin 113 1 - -l - -1 - I - - B - - - - i -l -
Sigma Error (+/-) - - -4 - | - - - - - - - - - - - - A -
MDA* - - - -l - - - o 4 - - - -] -
Mercury 203 4 - -l - - - -l - -1 - -1 - - - e -| - - -
Sigma Error (+/-) - - - - - - d - - - | - -l - -1 -
MDA* - - - - - - - - - -l - - - -l - u
Uranium 234 - - -l - M e - - -l - - -l - |-
Stgma Error (+/-) - - - - -l - - -1 - 4 - -1 - -l - - - -] -
MDA* B -] - - - 4 - 4 - 4 - A - 1 - - - -l -

IDV"

}

]

1

'
e
=

]

=
(=4
~
[
o
[
=]
=
o
[~ ]
O
=
o
o
o
=
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Table A-5.6 Gamma Spectroscopy

v 2 %) 1]

g 1% |2 |2 |2 |8 |3 (8 |8 |¢@?

S ot & & (| & (15 ;|5 (/& (T o %ol To:
Nuclide (pCl/g) s 3l s 3l £ 3 & 3 2 3 2 38 3 3 2 3 £ 3 2 3
Uranium 235 -l - -l - -l - o -] - - - -l - -l - e
| Sigma Error (+/-) -] - -] - -p - -f - -] - - - -l - -l - -l -
MDA® - - -1 - -l - - - -1 - - - - -1 - -] - -1 -
Blsmuth 214 -l - - -l - -l - -1 - o - -l - -l - -l -
Sigma Error (+/-) -1 - - - | - - -1 - - - - - -
MDA* - - - - o i - - - A - - - - - - -
Protactinium 234 - - - - - - | - . - - - - - - -
Sigma Error (+/-) -l - - s -1 - -1 - - - - s -1
MDA* -1 - -l - - -1 - -] - -l - - -l - - -] -
Thodum 234 -] - -l - -] - -l - -1 - - - - - - -4 -
Sigma Error (+/-) " - A - - o - A4 - s M o
MDA"* - - - - - - - - | - - - - o I 4 - - -
* Minimum Detectable Activity. ** Data Validation. Page 221 (SOILS.XLW)Table A-5.6 Gamma Spectioscopy
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Table A-5.6 Gamma Spectroscopy

7 4 ] 0 3 9 7] 3 2 3

& O & v < & O A v S

s il 2 il 2 (& 0% 4 % g oo
Nuclide (pCl/g) s 8l § 3 & 3 & B 3 3 & & & 3 & 3 & 3 g 3
Cesium 137 0.09} --- 0.06] --- 0.15] - 0.14] - <09l v 0.27] --- 0.24) --- 0.40] - 0.56] --- 0.61] --
Sigma Error (+/-) 0.01]--- 0.01] - 0.02f - 0.02] --- -l - 0.10] --- 0.07] --- 0.1 - 0.13] - 0.13]| —
MDA* 0.03] --- 0.02] --- 0.03] --- 001] - NR| - NR| - NR| - NR} - NR| - NR| -
Potassium 40 1.60] - 0.35]--- 5.12] - 1.13] - 5.87] - 5.19| - 3.19] - 6.08] - 4.36] - 3.16] J
Sigma Error (+/-) 0.22] - 0.12] - 0.63] - 0.20] --- 1.78] - i.84] - 1.02| - 1.52] -- 1.55] --- 1.33] -
MDA* 0.33]--- 0.37] - 0.34] — 0.23] -- NR| - NR| - NR} - NR] - NR} - NR| -
Lead 212 0.32} —- 0.20] v NDJ --- 0.71] - o i b - -1 - -l - -1 -
ISigma Error (+/-) 0.03 - 0.03 — o 0.06| --- 4 - - - - - - - | - -1 -
MDA" 0.03] - 0.04] --- 0.04} v 0.02] — -l - -l - -l - -l - -l - -1 -
Radium 226 NDJ - 0.19| v 0.91] --- 0.42] v 1.12] - 1.22] - 0.74] -- 0.96] --- 0.97] - 0.76] -
Sigma Eror (+/-) o 0.02] - 0.05] - 0.03] --- 0.17{ - 0.18{ - 0.12] - 0.17]--- 0.16] - 0.16] -
MDA* 0.04] v 0.04] - 0.04] --- 0.02] --- NR| - NR| - NR| - NR} - NR{ - NR{ -
Radium 226 0.32) - NDJ --- 1.06] — G.61]~- 1.46] - 1.24] - 0.97]--- 1.09} --- 1.34] --- 0.91] -
Sigma Error (+/-) 0.02] - -} 0.08} - 0.06] --- 0.28] --- 0.26] --- 0.20{ —- 0.25] --- 0.26] --- 0.23} -
MDA* 0.08] --- 0.05] u 0.09] - 0.03] --- NR| - NR{ - NR{ - NR| - NR} - NR| -
Thalllum 208 ND{ - 0.07{ - 0.36] --- 0.23] o -] - - - -4 - -l - -1 -
Sigma Emor (+/-) |- 0.01§—- 0.03) 0.02} --- A - u e A - - A1 - -4
MDA* 002] v 0.02]--- 0.02] --- 0.01] --- - - -l - -l - -l - -1 - -l -
Uranlum 238 NDJ -- ND] --- 1.31]--- ND| --- -l - o -l - -l - o -1 -
jSigma Error (+/-) o o 0.16] - o o -| - -1 - 4 - o -1 -
MDA* 038] u 0.33[ u 0.27{-- 017] v S - - -l - -] - -l - -l -
Lead 210 ND{ --- NDJ --- 201] - 0.51] - -l - - - -1 - a -l - -] -
Sigma Error (+/-) -4 0.43] - 0.11) - - - - - -| - |- -| - -| -
MDA*® 246) | 233| v 0.35} —- 0.02] --- -1 - i - - -]l - -1 - -
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Table A-5.6 Gamma Spechroscopy

SA3-8B-SS
DV**
SA3-8C-58
DV**

DV**
SA3-9A-83
DV** '
SA3-9B-5S
DV**
SA3-9C-55
DV**
SA3-9D-53
DV*
SA3-9E-58
DV**
SA3-10A-55

Nuclide (pCl/gp)
Bismuth 212 NDJ - ND{ --- 0.61] - 0.37
Sigma Error (+/-) o 0.16] - 0.10] — -
MDA* 0.2¢
Radiurn 224
Sigma Error (+/-) 0.19] - - - 4 - -l - - - -l - - - - - J - Jd -
MDA* 0.35] --- -l - - - - i | - - 1 - qd - g .
Rodium 223 -l - -l - -] - 4 - -l - - o- - i R Jd -
Sigra Error (+/-) -l - q - 4 - A - | dq - 4 - i J- Jd -
MDA* -l - -l - -l - -] - -4 - -l - -l - -l - - - -l -
Thorlum 228 -l - -] - -l - o -1 - - - - - -1 - -1 - -] -
Sigma Error (+/-) -l - -} - -l - -} - Ad - Jd - - - JJ - Jd - d -
MDA" -] - -l - -l - -l - -] - -] - -l - -] - -] - | -
Protactinium 231 -l - -l - -l - -l - - - Jq - - 1 - J - J .
Sigmo Error (+/-) -l - - - -l - qd - - - d - N . qd - N Jd .
MDA* .| - 1 -] - - q - -l - J - i d - Jd. d .
Tin 113 - - Jq - - - - i i ] - d . R 1.
Sigma Efror (+/-) -l - - - . . - i 4 - d . d - Jd . A -
MDA* -] - i g - Jq - | - i qd . 1 - 1 - q.
Mercury 203 -l - -l - -l - -f - -l - - N i ] - ] -
oigma Error (+/-) -l - -l - - - -l - A - A - 1 - g - - Jd -
MDA" -l - q - i o - i | - 4 - B ] - .
Urcnium 234 -] - -l - 4 - -l - | - q - 4 - q - - Jd -
Sigma Error (+/-) -l - -} - -l - -l - 1 - 4 - - i I A - d.
MDA" -l - -l - -1 o- i .| - q - - X - .

! IDv**

t
L]
L
1
1
L]
1
1
1

(=4
o
o]
[#<)
o=
o
o
e
=

'
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1
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Nuclide (pCi/g)

Table A-5.6 Gamma Spectroscopy

3A3-8B-SS

DVII

SA3-8C-S8

Dvi&

SA3-8D-8S

Dv'l

SA3-8E-SS

Dv!l

SA3-9A-85

Dv‘*

SA3-9B-35

Dvll

SA3-9C-5S

DVII

SA3-9D-SS
SA3-9E-55
SA3-10A-55

DVCI
Dv.*
Dvl!

Uranium 235

Sigma Error (+/-)

1
'
t
1
'
]

MDA*

Bismuth 214

Sigma Emor (+/-)

MDA*®

Protactinium 234

Sigma Error (+/-)

MDA*

Thorium 234

Sigma Error (+/-)

MDA*

* Minimum Detectable Activity. ** Data Validation.
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Table A-5.6 Gamma Spectioscopy

3 8 g t 2 B 0 o ds g

& 2l & | & i & ] ¥ 1 % | T ¢ 3T 1l 3 o:| 3T
Nulide (5CI/g) s 38l £ 3 8 3 £ 3 & 3 £ a 3 3 £ 3 £ & 2 2
Cesium 137 048} 0681 058[--] 040l o0ay-] o002]-| o0a7l-] o008]--| o002 ND)---
Sigma Error (+/-) 012[—] o014~ 013[-] o009 o002]--| o0o0of-—-] o002--f o0l-] ocoi- .-
MDA* NR| - NRf - NR| - NRE -l 002f--] 001 001 002]--] o002f--] o003
Potassium 40 429 4 333 J 328/ 4 4271 ) 1.68)--| 158l ves-| 140l o74)-] .83
Sigma Eror (+/-) 153 162 148 121 o030f-| 032]-] 02| o2[-] oi5]-] o080l
MDA* NR| - NR{ - NR| - NR| -] o038[--] 057|-] 0181 025/ o024]-] o024
Lead 212 | - | - 4 - -l -} 040|-1 040/} o043]--] 0371-] o032[-] 185
Sigma Error (+/-) I - - 4 - -l -] o004t o004 o0 o003~ o002-] onl-
MDA* | - - - - - -] 603 002]--| 002[-] 003]--| 003]-}] 004]--
Rodium 226 089]--] 072|]-] o091~| 0781 036]ul ©ca0lvul 03710 NDI-| 023 o] 102] v
Sigma Eror (+/-) 0.16] - 0.14] - 0.16] - 0.13] -- 0.03] --- 0.03] --- 0.02] --- ol 0.02] --- 0.06] -
MDA* NR| - NR| - NR| - NR{ -] 003]-| o002~ 003-] 004 of 003-{ o003]--
Radhum 228 084]--| 04| 0741 11f-| 032]-{ o032l-] o037 NDf--| 037} 175
Sigma Error (+/-) 021 o2yl 02| o022 oo4]-| o003]-| o003} -1 004]--] 012]--
MDA* NR} - NR| - NR| - NR[ -] 008f--] 005]--] 005|-| 006 vl 008f--] o006
Thallium 208 - - - - - - - -4 0020 030 ND|-] 009 009]-| 053]
Sigma Error (+/-) - - - A - - o003 o001 A=l 002{-1 o002|-{ o004
MDA* - - 4 - | - -l 0054 o001f-] 00f{u o00|-] o002l-] o002
Uranlum 238 - - | - -4 - -1 -l o5~ on]-f o047]- ND| - NDi—]  1.80]--
Sigma Error (+/-) - 4 - | - 4 1 018{—-| on]-] 0.10]- . | 024]-
MDA* A - | - - - 4 -1 o030} 002]--| o015/} 031u 03]l 023}
Llead 210 | - | - -1 - A4 - 1981 050l 079 ND| --- ND| --- -
Sigma Error (+/-) -1 - -l - -l - -1 - 0.19] - 0.28] --- 0.13]--- o -l -
MDA* 1 - - - - - A4 035 022]] 0a9[-] 21}y  202] v - -
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Nuclide (pCi/Q)

Table A-5.6 Gamma Speciroscopy

SA3-10B-SS

DV"

SA3-10C-SS

DVII

SA3-10D-58
SA3-10€-88

SA4-11A-88

DVI‘

Dyv**

Dv**
A,

DVI'

SA4-11C-5S

DV"

SA4-11D-88
DVI *
SA4-11E-85
SA4-12A-55
DV'.

Bismuth 212

e
)
o
o
[

ND

NDi-|  NDJ - -

Sigma Error (+/-)

o
3

IMDA"

]

t

]

i

o
&

< |
o

0.15

[

0.21 0.22

o
=
[
[]

Radium 224

0.29

0.80{ - 14 1.23]-

Sigma Emor (+/-)

0.19} -

0.18} - | -t 048]

MDA*®

G.19} -

Rodium 223

Sigma Error (+/-)

IMDA*

Thorum 228

Sigma Error (+/+)

MDA'

Protactinium 231

Sigma Error (+/-)

MDA*

Tin 313

Sigmna Error (+/-)

4 - |-l o] -

MDA*

Mercury 203

Sigma Erfor (+/-)

MDA*

Uronium 234

Sigma Error (+/-)

MDA*

* Minimum Detlectable Activity. ** Data Validation.
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Table A-5.6 Gamma Spectroscopy
2 2 8 7 8 2 8 2 3 2
3 8 8 & < @ 0 o M g
- s 3]l & il & 1|l 9 | 3T 1] % 1l 3 1| 3 :
Nuclide (pCI/g) 2 3 2 3 £ 3 £ 3 2 3 £ 3 1 3l 2 8 2 3 3 3
Uranium 235 -] - -l - - d - - - . d - 4 - d -
Sigma Enor (+/-) -1 - -| - - - - - - A - - d-
MDA* -1 - -l - - 1 - - - - 4 - - R
Blsmuth 214 -l - 4 - - b - - - | - . d.
Sigma Error (+/-) -l - -1 - - 1 - - - . ] - Jd. R
MDA* - - -l - - - . - - 4 - Jd . J -
Prolactinium 234 -l - -l - - -} - - - - 4 - A - 4 -
Sigma Error (+/-) - - - - - -| - - - - - - - R
MDA* - - -l - - - - - - - - - - - -
Thorium 234 1.350--|  3.42|- -l a.56]— . . ; - 1. 1-
Sigma Error (+/-) 1.03{---{  0.99]-- - 092]-- - - - - | - .
MDA" NR] - NR} - - NR| - - - - -l - - - - -
* Minimum Detectable Activity. ** Data Validation. Page 227 {SOILS XLW)Table A-5.6 Gamma Speciroscopy
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Table A-5.6 Gamma Spectroscopy
Q (92 ]
o A = o A R 2 2 o 2
: 4 : ! : 4 : ! : : : : : < : <% : < :
Nuclide (pCi/g) %B%B%B%S%B%B%ﬁ%%%%%%
Cesium 137 ND 0.04{ - 0.51] - 0.53] - 0.04] --- 0.05] --- 0.07] - 0.08] --- 0.26} —- 0.19) ---
| Sigma Error (+/-) - - 0.01] --- 0.05( 0.05{ - 0.01]--- 0.0!] - 0.01] .- 0.01] --- 0.03] -- 0.02} ---
MDA" 0.03] v 0.02| --- 0.01] - 0.02] - 0.01] - 0.02] - 0.02] - 0.02] --- 0.01] - 0.02} ---
Polassium 40 7.16] - 5.92] - 1.45[ v 2.12] - 1.65} v 0.98] v 1.22| v 1.21] u 2.79] --- 2.50] ---
Sigrna Emor (+/-) 1.03] --- 0.73] - 0.19] --- 0.31] - 0.22] - 0.19] - 0.20} --- 0.15] - 0.36] - 0.32] -
MDA* 1,15 - 0.10] --- 0.17] - 0.26] - 0.21] - 0.23] - 0.26] --- 0.23] --- 0.22} --- 0.24] ---
Lead 212 1.86] --- 1.46}f - 0.54] --- ND| -- 0.58] -- ND] —- ND| - ND]| --- 0.56f --- ND{ ---
Sigma Etror (+/-) Q.11 --- 0.08] --- 0.04] --- -] - 0.05] --- - - -] --- -} - 0.04] 0.03] ---
MDA* 0.04] --- 0.04] - 0.02] -- 0.03] v 0.02{ --- 003 ul 002 v 0.02f v 0.03f - 0.03] v
Radium 224 1.00} v 0.86] v 0.54] v 0.50{ v 0441 u{ 028} v 0.30] u 031] v 0.52| v 0.82] v
Sigma Error (+/-) 0.05] - 0.05] --- 0.03] - 0.03] - 0.03] - 0.02] - 0.02{ --- 0.02] - 0.03] --- 0.04] ---
MDA* 0.04] --- 0.04} 0.02] --- 0.04] - 0.02} --- 0.03] --- 0.03{ - 0.03] --- 0.03) --- 0.03] -
Radium 228 1.76] - 1.34] --- 0.49{ --- 0.38] --- 0.49] —- 0.23] - 0.25] — 0.29] --- 0.47) --- 0.54] ---
Sigrnas Error (+/-) 0.13]--- 0.09] - 0.04] - 0.04] - 0.04} --- 0.03]--- 0.03] - 0.03] - 0.04] - 0.05] ---
MDA* 0.07] - 0.03{ - 0.05] - 0.07) - 0.03] --- 0.01] - 0.04] --- 0.05] - 0.04] - 0.05] ---
Thollium 208 0.52| --- 0.43] - ND| --- ND] --- 0.15] - 0.08] v NDJ - G.10] v 0.15] v ND| ---
|Sigma Error (+/-) 0.04] —- 0.04) --- e - 0.02] --- 0.01) - 0.01] - 0.02] --- L
MDA" 0.02{ -~ 0.02} --- 001| u 0.02] v 0.01f -- 0.01] - 002} u 0.021 - 0.02] - 002} v
Uranium 238 1.30] v L37] v 0.63] v NDJ -- 067 v NDJ --- ND} - 0.48| v 0.691 1.13] v
Sigma Emror (+/-) 0.23] --- 0.22] - 0.10] - o 03] -~ o o 0.16{-- 0.16] - 0.17]--
MDA* 0.39} - 0.36] --- 0.14] --- 0.34| v 0.02] --- 0.36] v 027l v 0.28] - 0.28] --- 0.30] -
Lead 210 1.62| — e 1.72f —- o 0.65| v - - o -l - 1.44| u 1.36} -
Sigma Eror (+/-) Q.46 - -1 021 4 - 020 1 - -l - -l -] 033].-- 0.36] ---
MDA* 0.90] - i 0.21] - -1 - 0.23{ -] - -1 - -4 - 0.61] --- 0.72] ---

* Minimum Detectable Activity. ** Data Validation. Page 228 (SOILS. XLW]Table A-§ 6 Gamma Speciroscopy
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Table A-5.6 Gamma Spectroscopy

SA4-12B-SS
SA4-12C-SS
$A4-12D-88
SA4-13A-8S
SA4-13B-88
SA4-13C-8S
SA4-13D-S5

DVv**
Dv**
Dv**
Dv**
Dv*
DV**
Dv**
DV**
Dv**

Nuclide (pCl/g)
Bismuth 212 1.01] - 0.51] --- .

Sigma Emror (+/-) 0.13] - 0.09] - - 0.06] - - 0.07} --- -] ---
MDA* 0.18] -- 0.16] - - - 0.08] --- - 0.12} - 0.59

Radium 224 1.09]-1  116l-]  039] - ND{-{  0.47]-- NDf—| 031 027]-- NDJ-— - -
Sigma Error (+/-) 0.52] - 0.43] - 0.24} - o 0.31]--- o 0.18] - 0.17] - . |-
MDA* 0.45] --- 0.38} - 0.21] - 0.35] | _0.18]-- 0.44 - 0.5t u - -
Radium 223 0.42] - 0.32] --- -] - - - -l -] 0.10] - | - -l - -l -
Sigma Error (+/-) 0.07] - 0.05| --- - - -l - -l -l 003]- o -l - -l - - -
MDA* 0.12] - 0.11] - -l - o - -l 007]-- -| - -l - - - -l -
Thorum 228 3.26] - 2.56] --- o o - - - - -l - - - e | -
Sigma Emror (+/-) 1.12] - 0.89] - -1 - -l - = -4 - -l - | - i o
MDA* 0.18{--| 164} -4 - - - I i - - -l - -4- - -
Protactinium 231 -l - -L- - - o -] - -] - -1 - -L- - - -1 -
Sigma Error (+/-) o e o - - - - - - - - -l - -l - -l -
MDA* o 4 - |- - - | - -l - - - -l - -1 - -l -
Tin 113 -4 - - - | - - - -| - -f - -l - - - - - -} -
Sigma Error (+/-) 4 - - - -l - - - - - o - - -4 - - -
MDA* | - 4 - I - - - - - - - - - - A - -
Mercury 203 - - -l - - - - - - - -1 - | - 4 - -1_- o
Sigma Eror (+/-) - - - - - - - - - - - - - - -l - -
MDA"* |- - - -1 - - - -1 - - - o |- -{ - -l -
Uranium 234 e - -l - | - -l - -l - o s - - I o
Sigma Error (+/-) -1 - - - - - - - o < - - - -
MDA* -_- - o 4 - - - - o - - -

o
=1

0.37}-- . 0.33} --- NDJ -

|

[

'
o
o
)

1

o
3

1
1
1

=

<
o
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a
o
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Table A-5.6 Gamma Spectroscopy

SA4-12A-85-D
SA4-12B-55

Dv.‘
DVII

Nuclide (pCl/Q)

SA4-12C-88
SA4-120-58
SA4-12E-35

SA4-13A-55

Dv' *

Dvl'
DVII

DVII—

SA4-13B-55

Dvl'

SA4-13C-SS
DV*
SA4-13D-SS
Dv**
SA4-13E-SS
DV**

Uranlum 235 -

L]
1
1

L]
t
’
L]
1
1

Sigma Error (+/-) -

MDA* -

1
1
1

1
1
L]
1
4+
4

1
1
]
1

Bismuth 214 - - - -

Sigma Error (+/-) - - J -

MDA® | - 4 -

Protactinium 234 -| - -] -

Sigma Error (+/-) 4 - i .

IMDA* |- |-

Thorium 234 -l - - -

Sigma Ermor (+/-) -} - -

MDA* | - o -

* Minimum Detectable Activity. ** Data Validation.
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Table A-5.6 Gamma Spectroscopy
Q o)
s s |¢ |9 |¢ |5 |5 |8 |¢

: : : : - : : y : 3 : : v % : : 5 3
Nuclide (pCl/g) g 3l 3 3 3 3 2 3 3 3 2 3 2 3 £ 3 £ 3 £ 3
Ceslum 137 009}~ 0.I15] - ND]--]1  0.08]-- 0.i4|--|] 003]--] 005[-| 005f-| 0.89- NDJ ---
Sigma Error (+/-) 002|-] 0.02]-- -1--| 001~ @0t~ 001f-] 001- 00i}---|  0.08] - o
MDA® 0.02]--- 0.01§ --- 0.02] v 0.01] --- 0.0} - 0.02] - 0.02] —- 0.01] --- 0.01§ - 002} v
Potassium 40 093] v 1.84| v 202 y]  0C46]l vl 045 u] 060| ul 348] v 2811wl 290 | 039 v
Sigma Error (+/-) 0.16] - 025}--| 027|—| 0.09]-- 009[--f 010]-| 0.42]-- 030]|--| 033]-- 0.27]---
MDA* 0.24] - 008|—| 062 0.23] - 07— 022|--1 073[-| 0.17]-- 0.18] --- 0.18] -
Lead 212 0.34| v 0.67] - 0.74] - 0.34]| v -l - 0.25] vl  0.86] - 0.82] --- 0.81] - 0.94] ---
Sigma Eiror (+/-) 0.03] - 0.08) -- 0.05] — 0.03] --- -1 -1 0.04] - 0.08] — 0.05] 0.05) --- 0.06) ---
MDA" 003|--] 0031 003} 0.03] - - - 003}~—| 002j--} 002[-] 002]-- 0.02] -
Radium 226 025 v} 051 ul 048] v 031 u 028 ol 026 v 077}~ 071]-| 074]- 0.73{ -
Sigma Error (+/2) 0.03]—-| 0.03]-- 0.03] - 0.02} - 0.02|—-] 002]---] 005]--] 004]-- 0.04] - 0.04] ---
MDA* 0.03] - 0.03} - 0.03] - 0.02] - 0.02] - 003|--| 002]-| 002]- 0.03] --- 0.02 ---
Radium 228 0.34] - 0.53] - 0.68] --- 0.29] —- 0.18] - 0.29]--- 0.79} -—- 0.68] --- 0.64] --- 0.89] .-
Sigrma Error (+/2) 003|--] 005{---] 0.05]-- 0.03] --- 0.02]--| 0.03{-- 0.06|--|  0.05]-- 0.05] - 0.04| ---
MDA*® 0.06| --- 0.09{ - 0.04] - 0.04] -- 0.04] - 0.05] --- 0.03] --- 0.05] --- 0.05] --- 0.05] ---
Thalllum 208 ND| --- 0.18{--- 0.20] —- ND] -- NDJ - 0.10] u 0.23| v 0221 v 023 v 0.26] ---
Sigma Error (+/-) -l 0.02] --- 0.02] --- o " 0.01] - 0.02] --- 0.02] - 0.02] --- 0.02] ---
MDA" 002] v}  0.02]-- 0.02} —- 0.02| v| 001 v| 0.01]-- 00| 001]--] 0.02]-- 0.01] -
Uranium 238 ND --- 0.66] v 0.62] u 031 v 0.35] v ND] - 1.01] v 0.86] u 091 v 1.00| v
Sigma Error (+/-) - 0.14] --- 0.17]--- 0.11) - 0.07| - e 0.17{ - 0.12) - 0.16] -- 0.15] -
MDA* 029l v| 028]--] ©0.30]--- 0.26] - 0.13] - 036 | 0181 0.17[-- 0.17] - 0.17]---
Lead 210 i -l - -l - 4 -1 078|u -1 -1 0881 071]- 2.04]-- 0.81]--
Sigra Emor (+/-) = - - - - -4 -{ 010 - - 019]-- 0.14] --- 0.25] .- 0.12]---
MDA* -l - 4 - -l - -1 - 0.15] --- -l - 0.26] - 0.22] --- 0.24] --- 0.21] ---

* Minimum Detectable Activity. ** Data Vdiidation. Page 231 (SOILS.XLW]Table A-5.6 Gamma Speciroscopy
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Table A-5.6 Gamma Spectroscopy

SA4-14A-55
SA4-14C-88
SA4-14D-55
SA4-14E-SS
SA4-15A-85
SA4-15A-55-D
SA4-158-SS

SA4-15C-58

Dv**
DV**
Dv™
DVv**
Dv**
Dv**
DVv**
DVv**
Dv**
DVv**

Nuclide (pCl/Q)
Blsmuth 212 -l -l 042]- 0.40| - . 0.11]-- 021}--] 0411 044|--] 044]-- 0.53] -
[Sigma Error (+/-) .- 009  0.09]- o 0.03] - 008|--] 007)—-] 007]--] 007]-| 0.08]-
MDA’ - 0.08] - 0N} 01—  Oa-| 009-] 01}~
Rodium 224 0.42] - ND|-—-|] 031]- ND] --- -1 - NDJ --- ND| -- NDJ - - NDJ —-
Sigmial Error (+/-) 0.22] --- - 0.23] --- -] - -1 - o - o -1 - o
MDA"* 0.26] --- 0291 v} 031]-] 039 v -1 -1 0431 vl 044 vl 0.24] v| -1 -4 025 vu
[Radium 223 - - -1 - -| -| 0.08]-- -l - 4 - 1 -F 022]-] 0.137]-- - -
Sigma Emor (+/-) -1 - A - -| -| 004]- - - W -1 - 004i—| 003]-- -l -
MDA" - - |- -1 -] 007]-- -l - - - 1 0071 007]-- - -
Thorlum 228 A - - 1.27] --- -l o - 206 1.65] - 1 -
| Sigma Error (+/-) |- - - 0.65| — - -1 - - - - -1 0.08)-- 0.80| - |-
MDA® - - |- 1.25| - - - -l - -l - 4 -4 068 005]-- 1 -
Protactinium 231 o - - - - - o i 4 - -l - | -f 061
Sigma Error (+/-) -] - -l - A - u e 1 - -l - -4 - -b- -l - 0.23}
MDA* | - - - | - - - - - 4 - | - | - 4 | 0.38]--
Tin 113 A - - - - -4 - -4_- | - | - 1 - ] - -4 -
Sigma Erros (+/-) s -l - - |- - - -l - - - |-
MDA" A - - - - 4 - -4 - | - | - | - 4 - | -
Mercury 203 - - - - -l - - 1 - - - - |- |-
[Sigma Error (+/-) od 4 - - - I |- M - - o o i
MDA* - - - - o |- - i - i
Uronlum 234 -1 - - - -f - - S 19} - -1 - -1 - - - -l - -l -
Sigrma Error (+/-) i - - . - -} 2.44)-- -l - - - | - | -
MDA* - - - - - - 1 -1 49s]- J - - - q - - - 4 -

L]
o
o
I~y

1

!
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Table A-5.6 Gamma Spechroscopy

SA4-14A-35-D

SA4-14A-58
DV"

Nuclide (pCi/g)

S$A4-148-5S
SA4-14C-58
SA4-14D-SS
SAd4-14E-85

Dvl&
DVI'
DVQ'

Dv*

SA4-15A-55

DVII

SA4-15B-55
SA4-15C-55

Dvll

SA4-15A-85-D
DVII

. JDV**

Uranlum 235 -

DV

[Sigma Error (+/-) -

MDA® .

1
1
L]
L]
]
1
1

1

Bismuth 214 0.05] - -

Sigma Error (+/-) 0.04} - - -

IMDA* 003 - i

Protactinium 234 -l - -l -

Sigma Error (+/-) N qd -

MDA® | - | -

Thorlum 234 -{ - -l -

Sigma Error (+/-) - - -] -

MDA® - J-

* Minimum Detectable Activity. ** Data Validation.
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Table A-5.6 Gamma Spectroscopy
&a 3
P y | & it} & | & sl 3 :l 3 s otz o:l 3 o
Nuctide (pCl/g 3 8 2 3l 2 3 2 3 2 5 2 3[2 3 2 A 2 32 %
Ceslum 137 0.22] - 0.18] --- 0.07] - 0.23) --- 0.04] -~ 0.11 - 0.24] - 0.92|-- 0.21]--- 0.08] .-
Sigma Error (+/-) 0.03] - 0.03] 001} - 0.03] —- 0.0 - 0.01] - 0.03] - 0.08] --- Q.04 --- 0.01{---
MDA 0.01] - 0.01] - 0.02} - 0.01)-- 0.01]--- 0.01]-- 0.02] - 0.01]--- 0.04] --- 0.01] -
Polassium 40 3.74] —- 321 u 3.43]--- 1.471 v 1.36] u 0.86] v 3.03]--- 4.30] - 3.88] - 3.51] -
Sigrma Error (+/-) 0.44] --- 0.42| --- 0.42| - 0.21] - 0.20] -~ 0.17] -- 0.34] -~ 0.46| --- 0.71] - 0.40} ---
MDA* 0.02] - 0.21] -~ 0.24] --- 0.18] - 0.20] 0.21]--- 0.25) 0.87} - 3.24} --- 0.18] -
Lead 2]2 1.07] — 1.23] - ND{ --- 033l v 0.53] --- 0.45] v 0.63| --- 0.72] - 0.70} - 0.634 -
Sigma Error (+/-) 0.08] --- 0.09] — - 0.02{ - 0.05] --- 0.04) --- 004|—-] 004]--] 0.08]-- 0.04] -
MDA 0.02] —- 0.02] --- 003 v 0.02] - 0.02) --- 0.02] --- 0.03| — 0.03] --- 0.07} - 0.02] ---
Radium 226 0.95] - 0.91] --- 0.48] v 032 v 044] vl 034| v 0.64| u 0.76] v 0.54) u 0.54| v
Sigma Error (+/-) 0.05] —- D.06] — 0.03} --- 0.02} — 0.03§ --- 0.03] —- 0.041 --- 0.04} --- 0.07} - 0.03)---
MDA* 0.02] --- 0.02] --- 0.04] - Q.02] --- 0.02] - 0.02] - 0.04] - 0.03] - 0.08] --- 0.02)---
Radium 228 0.91] - 1.1Q] --- 0.46] —- 0.28) --- 0.52] --- 0.33] - 0.57] --- 0.57] --- ND| --- 0.55] ---
Sigma Error (+/-) 0.06] —- 0.09] - 0.05] - 0.03] - 0.04] --- 0.04] .. 0.05] - 0.05] --- -] - 0.04] .-
MDA® 0.03} - 0.04] --- 0.06] — 0.05] --- 0.03] - 0.03] --- 0.06] --- 0.05| - 0171 v 0.05] -
Thalllum 208 0.28] - 0.33] - 0.15] - ND] - 0.14] v ND| -- ND{ --- 0.20] --- 0.17] --- 0.17] --
Sigma Error (+/-) 0.03] —- 0.03] —- 0.02] --- -| - 0.02] --- - -| - 0.02§ --- 0.03] - 0.02} -
MDA* 0.01] - 0.01] - 0.02] — 001 v 0.01] - 00i] v 002] v 0.02] - 0.04] -~ D.01} -
Uranlum 238 1.27| v 133 v 0.55] v 0.38] v 0.67] v 0.58] v ND{ --- 0.76] u ND] --- 0.49] v
Sigma Error (+/-) 0.23] - 0.17] - 0.15} - 0.08] --- 0.12] - 0.11]--- o 0.17] - - 0.09] ---
MDA* _0.20] —- 0.20] --- 0.33] --- 0.14} --- 0.17] - 0.15]--- 0371 v 0.31] - 084} v 0.16] ---
Lead 210 1.12] - 1.45] — -l - 0.65] --- 0.69] ~- 0.87f-- -l - 1.60] --- 1.36] --- .80 v
Sigma Error (+/-) 0.24] - 0.30( - -l - 0.10] - 0.18] - 0.21] - - - 0.43] --- 0.38] - 0.1 -
MDA* 0.27] - 0.28) -—- -1 - 0.17{ - 0.21] - 0.17] - -l - 0.74] - 0.69] - 0.19] --

* Minimurn Detectable Activity. ** Data Validation. Page 234 (SOILS.XLW)Table A-5.6 Gamma Spectioscopy
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Table A-5.6 Gamma Spectroscopy

S5A4-15D-85
SA4-15€-5S
SA5-16B-55
SAS-16C-55
SAS-16D-5S
SAS-16E-S5
SA5-178-55
SA5-17C-S5

Dv**
Dv**
Dv**
DV**
Dv**
Dv**
Dv**
Dv*
DVv**
DV**

Nuclide (pCl/Q)
Blsmuth 212 0.62) - 0.71] - 0.29] -
Sigma Error (+/-) 0.09] - 0.08] --- 0.11]- - 0.06] - 0.05] - -
MDA* PRRIES 0.11| -~ 0.15] - - 0.08| --- 0.02| --- -
Radium 224 ND --- -l -} 039 NDJ - 0.49] --- 0.52| --- NDj - ND{ --- NDf--- 0.30] -
Sigma Error (+/-) .- -l - 0.21]--- |- 0.39]--- 0.28} --- - -1--- -|--- 0.22] ---
MDA* 0.46] v -l 081 0.18] v] 0.16]-- 0.15] - 037] uj __057] u 154 |  0.21]--
Radium 223 -1 027]-- |- -l - -| - - -] 025 | - -
Sigma Error (+/-) -l - 0.05] --- -l - -1 - 1 - o - - 0.07] --- i -
MDA* - -l 007} |- i -l - - - - - ©10]-- - - || -
fhorlum 228 - - 1.61] -l - -l - -] 083]-|. 4 - o i o
Sigma Error (+/-) 4 -] 083 - - 4 -] 057 e - t -4 -
MDA" - -1 094]- | - -l - -] 0.66]-- - - - - - - i
Prolactinlum 231 o - -l 073 M - - |- - - - B -f -
Sigma Error (+/-) -l - -l - 0.20] --- -] - -l - -1 - B - - -l - -
MDA* -|_- -l -1 050]-- - - -l - - - |- -1 - -l -
Tin 113 4 - -1 - -L- - | - - - -l - -l - - -} -
Sigma Error (+/-) | - - - - - - B -_- | - - - - -
MDA* - |- -l - ot T d i o o - ol
Mercury 203 - - -1 - o 4 - -1 - 4 - -l - - -l -
Sigma Error (+/-) o I -l - - i -1 - - o- -} -
MDA* -l - -1_- e | - o - - - -l - - -1 -
Uranium 234 - -l - 4 - s - . | - -t -] 10.40]---
Sigma Error (+/-) -1 - -1 - |- 1 - - i - - 2.57| ---
MDA* o o - - 1 - e -L - - - -l - -l 6.20]--

032[ | 0.16]- 4 | 0.38]- )

o
&

=
3
=)
&

L]

o

1]

1)

o ic
3
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Table A-5.6 Gamma Spectroscopy

SA4-15D-58
SA4-15E-8S

DVI!

Nuclide (pCl/g)

SAS-16A-55
Dy**
SAS5-16B-55
DV
SAS-16C-55
DV**
SAS5-16D-55

DVI'

SAS-16E-SS

DVII

SAS-17A-58
SAS-17B-3S
SAS-17C-85

DVI&
DV".'
DVII

. JDve

Uranlum 235 -

1
1
]
L
'
i

Sigma Error (+/-) -| - -

MDA* -

1
L]
L]

Blsmuth 214 -

Sigma Error (+/-) | - q -

MDA" -] - -

Protoctinilum 234 - - - -

Sigma Error (+/-) -l - q -

IMDA* ]| - | -

Thorium 234 - - - -

Sigrna Error (+/-) N . Jd -

MDA* 4 - - -

* Minimurm Detectable Activity, ** Data Validotion.
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Table A-5.6 Gamma Spectioscopy
o 3 A
s e | 2 ol 3 ol B o > : > | Q@ @ 01
Nuclide (pCI/g 2 31 % 3 2% 3 2 3 2 8 £ 3 3 &8 | § %
Cesium 137 0.63| - 0.45] --- 0.17] - 0.10] - 0.15] - 0.17] - 012§ - 0.35] - 0.12] ---
Sigma Error (+/-) 0.06] - 0.07] --- 0.02| .- 0.02] --- 0.02] - 0.02] --- 0.02| - 0.04} - 0.02] -
MDA* 002]--] 001-] 001-{ 002}--] 002} 0.01] - 0.02| 0.01f - 0.01] -
Potasslum 40 5.82f --- 4.28] --- 2.78] - 2.38} | 1,82] v 1.76] v 2271 u 218] v 2.04} u
Sigma Error (+/-) 071} 0491 030]--] 0271 0.26]- 0.22] — 0.29] - 0.25] — 0.27] -
MDA* 1.2 079]--| 037]-] o028}-| 025]- 0.17] — 0.21} — 017] - 0.02] -
Lead 212 097|-| 073} ND] - ND|-] 043l u ND] - ND| - 047] ul 050 u
Sigma Error (+/9) 0.06] --- 0.06] --- -l o 0.03] - o - 0.03] - 0.04} ---
MDA* 003)--] 002|--| 002 v] 003} 008 0.02{ v 0.03] v 0.02| - 0.02] -
Radium 226 6374 Y 072 v 047] v ND} --- 0.44| v 0.46] v 052 ] 0.42| - 0.41f ---
Sigma Error (+/-) 0.05} - 0.05] - 0.02f - o 0.03] - 0.02] - 0.03] -- 0.02] -- 0.03] -
MDA* 0.03} - 0.03] —- 0.02] --- 0.03] v 0.03] - 0.02] — 0.03] — 0.03] .- 0.02{ ---
Rodium 228 082|--| 063|--| 041]-] 043 0.33]- 0.40] 0.41] -- 0.42| — 0.48) -
Sigmna Error (+/-) 0.06] --- 0.05] --- 0.03] - 0.04] --- 0.04] —- 0.03] - 0.04] --- 0.04| -- 0.04{ -
MDA* 004} 004|-] 004]--] 006/--] 006]-- 0.04] —- 0.06] - 0.05] 0.03] -
Thalllum 208 0.25| -] 0.20f-- ND|--| 014 ul 0.12] u ND} - ND| - 011 u o014 u
Sigma Error (+/-) 0.02] - 0.02] - o 0.02] - 0.02] -.. o B 0.02} --- 0.02] -
MDA* 0.02] - 0.0 - 001 v 0.02| --- 0.02] .- 001] v 002] u 0.01} ~- 0.01} ---
Uronium 238 113 v 0.86] v 0.50] v 0.58] v 0.60] v 047] v NDJ --- 052] v 0.58] v
Sigma Eror (+/-) 0.21)— 0.12] - 0.07| - 0.19] --- 0.23] - 0.08] - I 0.10} -- 0.11}--
MDA* 033[--] 0.8/ 0as}-| 033]-] 030]-- 0.15{ - 033} u 0.15) — 0.16{ -
Lead 210 1.53] - 1.37] - 0.81]— ND] --- ND]J --- 0.75] - -l - 0.68] -- 0.92] ---
Sigma Error (+/-) 046|-1 024|—-| 0.11]- -l -f 0.10] - A4 - 0.10| — 0.19] -
MDA* 077)—| 023}~ €191 2271 vl 213l u] 019] - |- 0.19] - 0.22} -

* Minimum Detectable Activity. ** Data validation. Page 237 {SOLS.XLW)Table A-5.6 Gamma Spectioscopy
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Soil Sampling Apiil 1993

4/8/94

Nuclide {(pCi/g)

Table A-5.6 Gamma Speciroscopy

SA5-17D-88

IDv**

SAS-17E-SS

DV&!

SA6-18A-58

DVII

SA6-18B-5S
Dvll
SA6-18C-5S

Dvlﬁ

SA6-18D-58

Dv*

SA4-18E-58

REFC-19A-58

Dvll
Dv**
Dvl'

Bismuth 212

0.44] ---

0.24{ -

=z
)
i

=
=)

0.26

Sigma Error (+/-)

0.10] -~

0.09] ---

MDA*

0.14

0.23

=

0.11

Radium 224

ND

ND] ---

Sigma Error (+/-)

MDA*

0.63

0.03

Rodium 223

0.15} -

Sigma Error (+/-)

MDA®

Thordum 228

Sigma Error (+/-)

MDA*

0.76} v

Protactinlum 231

Sigma Error (+/-)

MDA*

Tin 113

Sigma Error (+/-)

MDA"

Mercury 203

Sigma Errot (+/-)

MDA

Uranium 234

Sigma Error (+/)

MDA*

* Minimum Detectable Activity. ** Data Validation,
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Table A-5.6 Gamma Spectroscopy
@ 3 2
- T T Y O 4 -4 Y ] @ ] @ @

Nuclide (pCl/g) 2 2 2 &l 2 3 % 3 2 3 2 3 2 3 B Al ¥ 3
Uranium 235 - - 0.09} - - - | - - - - - |-
Sigma Error (+/-) -1 003 - -4 - e - - -
MDA* -1 -1 007 - - - 4 - - - - -

Bismuth 214 - - - - - -l - 4 - - 4 - - -
ISigma Error (+/-) -l - -l - -] - -] - -l - - - -l - - -

MDA* -l - - - - - 4 - -l - - 4 - | -
Profactinium 234 4 - - - - - - - - . - - - -
Sigma Error (+/-) -] - -4 - -l - -l - -l - - o - -

MDA* - 4 - -l - - - 4 - - - 4 - | -
Thorum 234 o - -} - - - -l - - - 4 - A -
Sigma Error (+/-) -l - -] - -l - . -l - - - - -] -

MDA* - - -] - - - 4 - - - - - - -l -

* Minimum Detectable Activity. ** Data Validation. Page 239 (SOILS. XLW)Table A-5.6 Gamma Spaciioscopy



Saimon Site

Soil Sampling Aprit 1993

Table A-5.6 Gamma Spectroscopy |

a 3 2

2 |8 ¥

O 3 Q2 Q3
Nuglide (pCi/g) ¥ 3l B gl B2 3
Ceslum 137 0.38] - 0.09] - 0.26] ---
Sigma Error (+/-) 0.04) - 0.01] --- 0.03] -
MDA* 0.01] - 0.01f - 0.01] ---
Potassium 40 5.39] - 100 v 2.88| v
Sigma Error (+/-) 0.60] --- 0.16] - 0.36] -
MDA* 0.19]-- 0.25] --- 0.68] ---
leod 212 ND{ -- ND{ - 0.53| v
Sigrma Error (+/-) - - 0.05] -
MDA* 002} v] 003y 002
Radium 226 0.73] --- 0.26]--] 0.49]-
Sigma Error (+/-) 0.04] --- 0.02] - 0.03] -
MDA" 0.03/—| 0.03|-- 0.02] -
Radium 228 0.72) - 0.25{--] 0.48]-
Sigma Error (+/-) 0.05} - 0.03] - 0.04] ---
MDA* 0.05] --- 0.03} --- 0.04] ---
Thallium 208 -l - NDJ - 0.4 v
Sigma Error (+/-) -l - o 0.02] ---
MDA* .- 001l v 001
Uranium 238 088l v 04 v 06U
Sigma Error (+/-) 0.14]-} 0.15]-| 0.12]-
MDA*® 0.18] - 0.23] - 0.17] -
Lead 210 2.05| - ND|--- 1.26] -
Sigma Error (+/+) 0.26] - o 0.25] -
MDA* 024]-] 048] vl 0.23]-

* Minimunn Detectable Activity, ** Data Validation.
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Saimon Site Soil Sampling April 1993 | a/8/94

Table A-5.6 Gamma Speciroscopy |

REFC-19C-S8
REFC-19D-58

REFC-19E-SS
Dvai

Dvl.
Dvll

Nuclide (pCl/Q)
Bismuth 212 046|-| 0a7]-| 041f-

Sigma Error (+/-) 0.09] - 0.07]-- 0.08] —-
MDA" 0.10]--] 009]--] 0.08]-
[Radlum 224 0.59| --- ND| - ND| --
Sigma Error (+/-) 0.48) - u o
MDA* 0.26]--] 038] vl 0.14 y|
Radium 223 o - o -
sigma Error (+/-) - - 4 - | -
MDA* 4 - | - - -
Thorlum 228 - o - - -
Sigrma Exror (+/-) -l - -l - -l -
MDA* - - - - -|_-
Protactinium 231 - - - -
Sigma Emor (+/-) -1 - o 4.-
MDA* | - - 4 -
Tin 113 - - - - - -
[Sgma Emror (+/-) - - - - A -
MDA* - - - - -
Mercury 203 -l - o -
Sigrma Error (+/-) -l - -| - - -
MDA* ) - - - - -
Uranium 234 - - M s
Sigma Error (+/-) - - - - 4 -
MDA* - - - - - -

* Minimum Detectable Activity. ** Data Vdlidation. Page 241 (SOILS. XLWiToble A-5.6 Gamma Speclroscopy
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Table A-5.6 Gamma Spectroscopy |

REFC-19C-S5
REFC-19D-SS
REFC-19E-SS

DV'I

Dv'l
Dvl!

Nuclide (pCi/g)
Uranlum 235 -
Sigma Error (+/-) -
MDA® - .
Bismuth 214 -l - - -
Sigma Error (+/-) -l - -l - -l -
MDA* | - -| - -l -
Protactinium 234 -l - - -1 -
Sigma Error (+/-) -] - -l - -1 -
MDA* - - - - - -
Thorium 234 -l - - - -l -
Sigma Error (+/-) - - o) -
MDA* -1 - | - 4 -

1
L]
1
1

* Minimum Detectable Activity, ** Data Validation. Page 242 (SOILS.XLW)Table A-5.6 Gamma Spactroscopy



Salmon Site Soll Sampling April 1993 4/8/91

Table A-5.7
Summary of 120-Hour Lettuce Seed Germination Test
Conducted May 4 - 9, 1993

Significont
Germination (%) Difference

Replicates Vs,
Sample ID Al Bj c| D E| Average| Reference
| CONTROL (laboratory) | 60| 60| 70] 60| 700 640 NA ]
SA1-1 60 60 80 60} 60| 640
SA1-2 80 70 60 70| 60| 640
SA1-3 60 70 70 60| 80}  68.0
SAl-4 80 70 70 70| 60|  70.0
SA2-5 60| 80 90| 70 60| 720 -
SA2-6 60 60 70] 60 90  68.0
SA3-7 60 70] 8ol - 70 0] 760 -
SA3-8 60 60 70| 60 60] 620
SA3-9 90 60 60 60| 8ol 700 —
SA3-10 60| 60| 80| 70} 60l 660
SAd-11 60| 60| 70} 60| 60] 620 —
SA4-12 70} 70] 60| 60| 60| 640
SA4-13 80) 60 70 60) 700  68.0
SAd-14 70| 60 80 80 60 70.0
SA4-15 70| 60 70 60| 60| 640
SA5-16 70 60 60 80 go] 700
SAS-17 60 70 60 60 700 640
SAG-18 60 60] 60| 70 60l 620
REF-19 60 70| 60| 80 60| 660 NA

V' An asterdsk () indicates somple gemination is significantly less than reference germination at the 95% confidencae levet. A dash ()

indicates no difference.
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Table A-6.1 Metals/Cyanide
0

> b > > > > >

T T ¥y 2 I A 2
Compound (mg/Kg) S w3l S 0d %o o3 %3 28 2683
Aluminum 61.6 71.6 809 [-]| 129.0] 159.0 1830 [--] 1150
Antimony 11.7] u 1.7 u 1.7] v 1.7 v 1.7] U]~ 1.7 v 1.7 v
Arsenic 0.20] vwjw 0.20] uw] W 0.20]| vw] v 0.20} uw] w 0.20] uw|uw 0.20} uw| w 0.20} uw| w
Barium 2.8 J 7.6] 8 J 149 8 o 106] 8| v 16.5] 8] 4 641 8 J 711 ef J
Beryllium 0.19 0.06] u]- 006] uf-] o006 u]--| o008 ul- 0.06] ul- 006f u]-
Cadmium 0.83 083 o v 1.10] v 110 U 0.62] u|- 0.62] v|- 0.62{ v|-
Calcium 2430 2240 1--] 1610} 1760 2210] 2260f |- 923] 8| J|
Chromium 092 u]l--] 092 u]-| o092 092] uf-| 092] v 5.901 0.92[ u]-
Cobalt 0.84] uf-- 0.84] |- 0.84 - 0.84F u|- 0.84] vuf-- 0.84] u|- Q.84 ul--
Copper 34| 8| v 331 8l v 2.8 U 22] B} U 28] Bl U 6.7 30 8l U
lron 37.3 198 8 J 241 16| 8 J 2s3f [-| 487 - 139 8 4
Lead 2.00 - 0.36] Bl U 1.30| — 2.60 - 3701 s 1.60 3.30} -
Magnesium 30| of o 284 | o 308] ef J 294 8| J 328[ e J| 3es] ] | 238] | .
Manganese 63.7 -1 1460 - 155.0 145.0 140.0] -~ 194.0 2170
Mercury 0.05] ujw 0.05| vu|- 0.05] ulw 0.05] uvluif 005] ujw 005 uluwl 005 vlw
Nickel 42] u 42| u|-—- 42 u]- 42 u|-- 42] uf-- 421 u|- 42| ul-
Potassium 1090) || 1180] - 762] 8] J 597 | - 676 8] J 0| e v 647 8| J
Selenium 20 - 40} uf - 40{ u}- 40| ul- 40} u]- 40| - 40| ul-
Silver 070 ul--] o070 uf-] o7 o[ o] u-] ozl o-] ozl o-[ ol -
Sodium 48.8 J 682 8 J 457 8| 4 427] 8| 4 65.1 8} J 48.4] 8| 4 16| 8| J
Thallium 020l uw]ul 020 uw| 4 020] uwlw| o02f uwlu| 020] uwjus| 020 uwfu| 0.20] uw]us
Vanadium 0.42] u|- 0421 - 0.42] u|- 0.42| u|- 0.42] vl 0811 8] u 084 sl v
Zinc 223 €] 4 185 € J 204 E| J 295 €] J 132 €] o 195 g o 27| € J
Cyanide 0.13f uus 0.13] ujus 0.13] vjul 0.12] ulw 0.13] uvjw 0.13] v UJI 0.13] vju)

* Data Quailifier, ** Data Validation. Page 244 (VEGET XL W)Table A-6.) Metals & Cyanide



Salmon Site Vegetation Sampling April 1993 4/8/94

Table A-6.1 Melals/Cyanide

> > > 3 i & i

& % 5 % & i O 3 i 3T 1 T @
Compound (mg/Kg) & 333 & EI‘IB & b% 5 '@3 & EIB S Eﬂa & o A
Aluminum 99.9 — 115.0 87.6 - 97.7 - 47.6 108.0 117.0 -
Antimony 11,71 u|-- 1.7y vl 11.7] u]-- 1.7 vl 11.72] u]-- 1.7 ui-- 1.7 u]--
Arsenic 0.20] uw| us 0.20] uw| v 0.20| vw{ u) 0.20] uwjw 0.20] uw] us 0.20] uw|w]  0.20] uw| w
Barium 62 8f 76| ol o  75] 8|l ] 67| o 4 34 o 4 73] ot o 39 o] 4
Berylium 006] ul—-| 006 ul--| 006 uf--] 086 ul--| 008 ouf--] o006 -] 00 uf-
Cadmium 0.62| ul-- 0.62] uf— 0.62] uj-- 0.75| s8f v 0.70] sl u 062] |- 0.83] 8l v
Calcium 1440 -] 2050 -} 2270 - 1260 —-| 2180 — 1470] —| 3280
Chromium 0.92] uf-- 0.92] u|-- 0.92] u|-- 0.92{ u}-- 0.92 0.92) u|- 0.92
Cobatt 0.84] u|-- 0.84] uf-- 0.84] u|-- 0.84] u 0.84 -~ 0.84f u|-- 0.84
Copper 28] 8l u 2.6 8| ] 32 g u 26] 8l u 26| 8l U 26| 8 u 3.6{ 8 v
ron 23.6 - 20.9 25.8 — 16.3] 8| J 22.7 132] of ] 29.8
Lead 14.30{ 2.90] - 1.60 -1 13.00} 4.30] s - 0.57| s&fuw 0.48 U
Magnesium 240] | J 251 8] J 281 e} J 225 8] 4 2771 8] J 2171 8| J| 341 8
Manganese 157.0 —| 1680} |-~ 87.9 ~] 150l |- 33.4 — sl |- 88.1
Mercury 0.05] u|-- 005] uluvd 005 ulw 005 ulw 0.05] vjuw 005] ulw] 005 ulw
Nickel 4.2] |-~ 42| V|- 4.2 v]-~ 42 v 42| u]-- 4.2] uf-- 4.2 Uu}--
Potassium 5971 u]-- 597] u]-- 606 B] J 754] 8 J 1000] 8] 4 623] 8| J 688] 8|
Selenium 20| uj- 40{ uf-- 40| u]- 400 u 40 v 40 ul- 20| u|-
Sitver 070 ul-| o7 ol--] ozl W] oz W[ o] o[- o7l o[- o070 ol
Sodium 61.3] 8| J 60.0] 8] 4 532] 8| 4 37.1] 8| J 53.2] s8] J 508] o] 4 63.7] Bl 4
Thallium 0.20] uwjuy|  0.20] uw|w 0.20] uw] uJ 0.20} uwfud  0.20[ uwlu|l 020 u]-- 0.20] u|-
Vanadium 0.42] u|-- 083 8l u 0.42] v|-- 043] 8l u 0.42] u]-- 042] uf-- 0.42] vu|--
Zinc 165] Ef J 11.8] €} J 1.7] €} v 84] E| v 12.5] €l 4 86| € 4 17.5] f J
Cyanide 0.13] vjuyq 013} ujw 0.12] ujus 0.13] vjuvy 0.i13] wu]u 0.13] vw 0.13] ujuw

* Dato Qualifier. ** Data Validation. Page 245 (VEGET.X\W)Table A-6.1 Metats & Cyanide



Salmon Site Vegetation Sampling April 1993 4/8/94
Table A-6.1 Metals/Cyanide
>

3 5 5 s 3 3
Compound (mg/k 203l 2oua 2owa 2ua 263 Pua
Aluminum 97.0| 131.0 159.0] 2440 (-] 2380 207.0|
Antimony 11.7] v 11.7] vj - 11.7] v|-- 11.7] uf - 1.7] v] -~ 1.7 u|~
Arsenic 0.20] uw| w 0.20] uwjw]  0.20} uw| v 0.20] uwjw 0.20] uw] v 0.20] uw| uJ
Barium 90 8l J| 46| 8 4 80 e 4 172 i 1690 80| ¢ .
Berylium 006] v 0.06 0.06 - 0.06 0.06] v 0.06] v
Cadmium 0.62] u}- 0.62 0.62 096] B v 0.62] u|- 0.65 8] v
Calcium 1750] — 2070 ~ 2330 - 2700 4640] - 1650 —~
Chromium 0.92] ul- 0.92 - 092 uf- 092 ul-{ 099 J 092 y
Cobait 0.84] ul- 0.84 084 u|l--| o084 -] o084 0.84] v
Copper 32| 8l u 53 U 2.8 u 28] Bl u 6.3 — 32 pj y
Iron 14.3] 8} J 21.2 20.7 - 28.1 — 165 28.9 e f s
Lead 020 8| o] 043] o 0.28 ol 190l [~ 2700 [-] 029 e u
Magnesium 250) 8| o  207] o] o]  352] ol W 304l o 4 vol o[ o 289] 8|
Manganese 150 |- nsol [-] 1020 1-| 0o 3000 || 589 |-
Mercury 0.05] v]us 0051 ulw] 0.05] uju| 005 ujw 005 ulw 0.05f ulw
Nickel 4.2 u|- 42| uf-- 42| u]-- 4.2 42| u|- 4.2
Potassium 659 8| J 877] g] 701 8f J 8201 s J 623 8| J 1010
Selenium 40| uf- 40] u]- 401 uj-- 4.0} uw| uJ 4.0] v]- 4.0] uw| uJ
Shiver 0.70] |- 070 u[--] 070 u-] o070 o--| oz u[-[ ozl -
Sodium 60 B 4 65421 8| J 48.5 el J 529 Bl J 525 8| J 3821 8| 4
Thallium 020l uwjuw| 0.20] vwjul| 020{ uw|uw] 0.20] uwju]  0.20] uw|uw]  0.20( uw]w
Vanadium 0.42| yl- 0.42{ v]|-- 042 u]-— 0.42] uf-- 076] Bl u 0.42] u]~-
Zinc 4201 € J 1501 €} o 1020] € J 11.0] €] + 43.5] | J 12.2) g v
Cyanide 0.13] ujul 6.13] ufuf 013 ufu 0.131 ulw 0.13] u|ws 011 ulw

* Data Quadlifier. ** Data Validation.
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Salmon Site Vegetation Sampling April 1993 4/8/94

Table A-6.2 Pesticides/PCB's
Q
Compound (ug/kg) S 038 358 3% wa 3uwa %3 o3 2 u3
Alpha-BHC 16 ujw 16] vju 16] ] vl 16] uvlw 16| vjus 16 ujw 16| uvjw
Beta-BHC 16] u]ui 16 vjus 16] uj UJI 16] uju) 16 ulw 16] ujw 16] ujul
Delta-BHC 16| ulus 16)  uf us 16{ ] uy] 16| ufw 16| uluw 16| ulw 16| | us
Gamma-BHC 16] ulu 16| u vy 16| uf u 16| o v 16] ulul 16| ulw 16 ul w
Heptachior 16[  u| w 16 uf vl 16 ulw 16] uus 16 ulus 16 ulw 18] u]
Aldrin 16| ujuJ 16| uful 16} ulw 16] UjuJ 16| uju) 16] uju 16 v UJI
Heptachlor epoxide 16 ulw 16] vjul 160 ujw 16] uluw 16] ujw 16] ujuwl 16f ujw
Endosulfan | 16] uful 16] vl 16§  ujuyj 16] ujw 16 ujul 16] vjw 16] uwuw
Dieldrin 321 ulw 32] uvjw 32] ulw 32| - uju 32| vl 32| uluw 32| vlw
44-DDE 32| u]w 32| uvjuw 2] vl 321 uju) 321 ulw 32 ujw 32| ol
Endrin 32 ujuw 321 uvjw 32| ulw 32] vjus 32] u|us 321 ujuw 321 uvlw
Endosulfan I 32| ujw 32| ulw 32| ujuw 32| vjul 32] ulw 321 vjw 32] vjw
44-DDD 32{ ulu 32| o|w 50{ x| g 32| v 32| o|w 32 uluw 32| u|us
Endosulfan sulfate 32| u]w 320 ulu 32| ]y 32] vl 32l ulw 42 J 32l ufu
4,4-DDT 32| ulw 32| u]us 32| ufud 32 ujuy 32| ujw 32| ulu 32| o|uw
Methoxychlor 160] ulw] 60| ufuw| 1e0] ulwl 6ol ufud 10l ofuwl o] Ju| 160 uful
Endrin ketone 32] uvjw 32 vw 32| ujw 32} vjw 32] vy 32] vjw 32] vjw
Alpha-chlordane 160] ulul 160] u] w] 160] uluw 160] uluw) 160] ujw 160] vjuw 160] uluw
Gamma-chlordane 160 vl w 160 ujus 160 uf u 160  v]w 160] ulw 160]  uju 1601 v{w
Toxaphene 3201 vjusl  320] ofw| 320 u]w| 320 ofud 320l o[uw] 320 JJud 320 ulws
Aroclor-1016 160] ufwl] 60| ufwf 1eo] oful teol wlu] 160] uofwl e0] olul 60| ofu
Aroclor-1221 160] ujuws 160] ufus 160] | w 160] u|w 160 u]us 160]  v] uy 160 u|w
Aroclor-1232 160 uvjuw| 60| ulu] 160l ulwl 60| uluf o] Wful e ofuw] 60 ufus
Aroclor-1242 160]  uf il 160] ujw 160]  u{u 160] ufw 160] ulu 160| uf v 160] uvlui
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Table A-6.2 Peslicides/PCB's

> c>'l > > > > >

T Ty ® g 2 I A 2
Compound (ug/Kg) S 03 %83 3 8a @8] 3 w3 383 3 ad
Aroclor-1248 160 ulu|  160] wlw] 6ol ulu| 60| ofu]  reo] olud  re0] uful  160] o] g
Aroclor-1254 320| vl w 320| uj UJI 3201 vjw 320| uj uJ 320 uf vl 320] ufud 320| vl v
Aroclor-1260 320| ujud 320| U| UJI 320 ujw 320| u] wl 3201 ujw 3201 ujw 320[ ujw

* Data Qualifier. ** Data Validation. Page 248 (VEGET XLW)Table A-6.2 Pesticides PCB's
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Table A-6.2 Pesticides/PCB's
Compound (ug/kg) 03l X083 3%wa 203 %03 33 3wa
Alpha-BHC 16] vjuy 16] ujw 16] ujul 16] uj Uy 16] ufuw 16 v{us 16] vjuw
Beta-BHC 16] uju 16 vl w 16] u]w 16| ulw 16] u] ui 16| ulw 27 J
Delia-BHC 16] ujw 16] vluw 16] uv]w 16 vjw 6] v UJI 16 vjw 16f u|luw
Gamma-BHC 16f ujw 16] v 16] ujuw 16] uful 16] uluw 16] ujul 16] vl w
Heptachlor 16| ufuw 16| ufu 16]  uf il 16] ujus 16] ulw 16] ulus 16| ulw
Aldrin 16| o] us 16] ufw 16| ujul 16]  uf ugf 6] ol us 6] ulw 16] u vyl
Heptachior epoxide 16 ujul 16] u]uy 16 ujus 16 ujw 16 ujuw 16] uluw 161 ufuw
Endosulfan | 16] ulw 16 U UJl 14 ulw 16| ujw 16] uluw 16] ulw 16] ujus
Dieldrin 32] uvjw 32] ujw 32 uvw 321 ujuw 32] ujw 32] ulus 32| ufuy
4,4-DDE 32| vjw 321 vjuw 32| ujuy 32 ufuw 32| uvjus 32| v|w 321 ulw
Endrin 32| uju 32] wvjw 321 ulw 32] vjw 32| ujw 32] ujw 32 ujw
Endosulfan i 32 ulw 32 ujuy| 32 uju 32| ulw 32 ufu 32) ulul 32] ulus
4.4-DDD 32| vus 32[ ufu 32] ujw 32| uju 32] ujw 32] vjw 32] ulw
Endosuifan sulfate 32] vjw 35 J 39 J 42 J 39 J 45 J 32 u]us
4,4-DDT 32 vjw 321 uvjw 321 v]uy 321 u]ud| 32 ujw 32| ujus 32| ujuy
Methoxychlor 160 ufuw 160] vju 160 uluf 160] Ufuw 160 u|uws 160[ ol us 160 u]w
Endrin ketone 32f uluw) 32| ujus 321 ulw 32 ulus 70 J 70| J I30| J
Alpha-chlordane 160] v 160]  uf wif 160] ujw 1601 ujw 160] uviw 160] v]w 160| ujw
Gamma-chlordane 160] uvjw 160] | vl 160]  u]u 160] ujw 160]  ufuy 160]  uj wif 160] o]
Toxaphene 320 uvlw| 320] wju| 320 vjw| 320] uJus| 320 ulw| 320] el 320 ufus
Aroclor-1016 1600 ufusf  160] ulus]l 160] ulu]  360] ufu]  1e0] ufu]  eof ofud 10| ofw
Aroclor-1221 160 ulu| 160l ufu 160] uluf 160l uu] 6ol oful 160 o[w] 1o ufw
Aroclor-1232 160l ulu) 160 uluf 160] uluf 160l o[w] Treo] ofwl T 160 o[w| 10| ufw
Aroclor-1242 160]  ujul 160] ufus !60[ Ul uJ 160 u{u 160| yl UJ[ 160] uju) 160 uf w
* Data Quaiifier. ** Data Valldation. Page 249 (VEGET XLW)Table A-6.2 Pesticides PCR's
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Table A-6.2 Peslicides/PCB's

> > > & z d 3
e $ . ¢ T s T T T
= o) * ] o) L] o N * . *
Compound (ug/Kg) $ 08 S 88 $uid I0d 03 63 S i
Aroclor-1248 160] ufus 160| uful 160| vl vs 160| uj U 160]  uj wif 160| ul w| 160]  w]ud
Aroclor-1254 320 vluw| 320 ulud 320 ufuw| 320 ofuw| 320] ofu] 320] ofuw]  320] ofu
Aroclor-1260 320 vluw| 320 uolu] 320] ofu] 320 wud]  320] oluw| a0 ofuw]  320] uofus
* Data Qualifier. ** Data Validation. Page 250 (VEGET XtWHable A-6.2 Pasticides PCB's
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Table A-6.2 Peslicides/PCB's
=
3 : : :
Compound (g/kg) 203 203 2063 203 3ws Pawa
Alpha-BHC 16|  ufuJ 16|  ufuJ 16|  ufw 16] ujuJj 16] ujus 16] v
Beta-BHC 16]  v]uji 16] v us 16 Uluw 16] v LlJl 16] ujul 16| ujw
Delta-BHC 16| o w 16]  uf vyl 16! uvlw 16| ufu 16 ujul 16{ v uJ
Gamma-BHC 16] U] us 16| u vl 161 ujuw 16| | vl 16 uju 16] v us
Heptachlor 16| ujul 16] U] us 16 uju 16| v us 16 ujw 16| vl us
Aldrin 16] vjul 16} vjus 16 ujw 16] uluw 16 ujuw 16| Ul us
Heptachlor epoxide 16] vjuw 16 ww 16f uju) 16] ulw 16] uluJ 16] ujw
Endosulfan | 16 ufw 16|  v]uJ 16 ujuw 16 ufu) 16] v]uJ 16| ujul
Dieldrin 32| ujw 32] uvjw 32] ulw 32] uvjw 32| ujuw 32 vl
4.4-DDE 32| uvjw 32 ujuwi 32] u UJI 32] vjw 32 u|us 32] vjw
Endrin 40 J 52 J 42 | 32| ufw 32l ufu 32| ufu
Endosulfan # 32] ulw 32] ulw 32] ujlw 32| ujul| 32] v UJI 32] ujw
4.4-DDD 32| ujuy| 32 uJ 32 Ul 88{ x JI 32 ulw 321 ulus
Endosutfan sulfate 32] uful 7 J 49 J 32l uluf  32] ufus 32| ufu
4,4-DDT 32l uluw 32| v]w 32| ufuw 32| u]u 32] u]us 32| u|uy
Methoxychlor 160 | uJ 160] uvjw 160}  ujul 160 v UJI 160} vjw 160]  ujus
Endrin ketone 32| uluw 88 J 87 J 87 ! 32[ ol 32| ulw
Alpha-chlordane 160 ujw 160 vl us 160]  ujud 160[ v us 160] ujw 160] v]ul
Gamma-chiordane 160] vjus 160] U] uyf 160]  u] vy 160 u|us 160] Ul w 160§ v]ul
Toxaphene 320] vlw| 320} ulw| 320] u[ul 320 Wfu  320] fuw| T 320 ofw
Arocior-1016 1600 ulwl 160l olud 60| ofu] 10| oo Teo| W[uf 1eo| ofw
Aroclor-1221 160] ujul 160]  v]uw 160| uj uJ 160| ul uJ 160] ujw 160] vfus
Aroclor-1232 160{ vfuf 160 ufu] 160l wful ieol ulud 0] ofw] 0] o[w
Aroclor-1242 160] uvluf 160l vjud  160f ulud 0] uluwl 160 ofu| Te0] ufw

* Data Quadlifier. ** Data validation.
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Table A-6.2 Pesticides/PCB's

> > > > > 3
i 2 Ry = b -
3 8 g % o, d b o, & 4 & Q Lk
Compound (ug/Kg) S 88 S 98 Swa $o0d I ud & aa
Aroclor-1248 160 uluw|  1e0] ufu] 160l oful 6ol wfu]  veo] ofu]  1ed] ofull
Aroclor-1254 3200 ofw| 3200 ulwl 320] uluf 320 W[ud  320] ufuf  320] u|uw
Aroclor-1260 320 vlw| 320] ulu| 320 oJul 320 ufu] 320 ofw] 320] ofws
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Table A-6.3 Semi-Volatiles
Q
> > > > > > >
:: : : 3 fi' : ,‘f : ﬁ : @ : f, :
Compound wg/Kg) S 038 %owd 3oes %03 %03 Sea 3 8@
Phenol 66000 ol o 6600 ulw| es00] ojud ee00] ufu] ee00] ufw| eso0] ulu eso0] uful
bis (2-Cloroethyl)Ether 6600 u| J 6600' U LIJI 6600] u]us 6600| ufwf 66001 ulw| 6600] ujw 6600[ U UJI
2-Chlorophenol 6600] u| 6600| u UJI 6600 v UJI 6600[ vfusf  6600] ujuwf 66001 wujusf 6600) U wj
1,3-Dichlorobenzene 6600 uf J 6600] ] UJI 6600 ulus|l 6600 ulu| 6600 uluf es00] uwlul se0o] ojuw
1 4-Dichlorobenzene 6600l ol o 6600 ulw] es00] ulu| 600 ulu| es00] ulu| es00] ulu| 6s00] u]us
Benzyl Alcohol 6600] uf v 6600| vjuy  6600] uvju| 6600 ujulf 6600] uvju| 6600 ujwf 6600 UI uJ
1,2-Dichlorobenzene 6600 ul 4 6600| | 6600 vlujp 6600 ufuy 6600] uluf  6600] uJu] e600] ulus
2-Methylphenol 6600 uf J 6600| u] us 6600| vluw] 6600] uluf 6600] uju s600] ulud 6600 ufus
bls (2-ChloroisopropyhEther 6600] uf J 6600| ul ul 6600[ vfuf  6600] ufuf e600] ulul 00| ulus 6600| ] uy
4-Methylphenol 6600] ul o 6600 uluf 6600] uluw| 6600[ ulu e600] vjuf es00] u|luw]| eeoo] u]w
N-Nitroso-Di-n-Propylamine 6600 vj 4 6600| v u 6600| vjuw| 600 ofu| eeoo| ulus 6600[ uu  se00l uluw
Hexachloroethane 6600] u JI 6600| ui ud 6600| ulwp  6600] uvjuyp 66001 ulw 6600[ ulul 6600 ulul
Nitrobenzene 6600] uf | 6600] uwluf ee00] ufu eeoof ufw] es00l ulu| es00] ud eso0} ufus
Isophorone 6600 v J| 6600| v 6600! julf 6600 ujw 6600| ulw] 66001 ujull 66001 u]uy|
2-Nitrophenol 6600 uf J| 6600] vlwl 6600 uful 6600} ufu| 6600l ulud s600] uluf ssoo] [ u
2.4-Dimethyiphenol 6600] u JI 6600| vjull 66001 ujw 6600| vl ) 6600| uj uif 6600| ulw  6600] U LIJI
IBenzoic Acid 32000] o} J| 32000{ u|w| 32000 ufud 320000 ufu| 320000 ofwl| 32000] ulu 32000 ufuwl
bis (2-Chloroethoxy)Methane 6600] uf o 6600l uluf e600] ulud 6600] u]uw| 6600] ulud 6s00] wfuf esoo] uful
2.4-Dichlorophenol 66001 u JI 6600| ulu|  6600[ ujud 6600 ufu] 6s00] ulus 6600| v UJI 6600' uf uJ
1.2 A-Trichlorcbenzene 6600] v JI 6600| vjull  6600] v UJI 6600] ujuws 6600] uj vy 6600[ ] UJI 6600| ujw
Naphthalene 66001 u| 6600| v us 6600| y UJl 6600  v] uy 6600| ufu 6600} u UJI 6600[ Ul W
4-Chloroaniline 6600] ul o} 6600l ulu] ee00] ulu}  es00] ulu| esoo] ulul esoo] ofuwl| ssool [ ul
Hexachlorobutadiene 66{I]| vl J  6600] ujw 6600| ujull 6600 ulusf 6600] ujul 6600 U UJI 6600  ufw
4-Chiloro-3-Methylphenol 66001 ul 4 es00] ufuwl ee00l ulul 6600 uluwl 6600] ulul ee00] ufuw] esoo] u[ul

* Data Qualifier. ** Data Validation,. Page 253 (VEGET XLWHabte A-6.3 Semi-Voiatiles
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Table A-6.3 Semi-Volatiles
o
> > > > > > >
T i D ? g R A 2
Compound (ug/Kg) S 03l 3 w3 5oa 303 %83 2w 283
2-Methyinaphthalene 6600 ul o 6600 ulw| 600l ulu] ss00 uluwl 6s00] ulu| es00] ofu]  es00] ufud
Hexachiorocyclopentadiene 6600{ U] J| 6600f ufu)] 6600 ulwj 6600] ujuJ 6600| ujwl  6600] ujuwf  6600] ujul
2 .4.6-Trichlorophenol 6600] ul ol 6600 ulu| 6600] ufu 6600] ulu] es00] ulu eso0] Wluf  esoon] u[w
2 A 5-Trichlorophenaol 320001 uf J 32000| uju| 32000} ujw 32000| U UJl 32000] ujuwf 320001 wujusg 32000F u]w
2-Chloronaphthalene 6600| uf J 6600| uju] 66001 Ul uw 6600| U UJ| 66001 v uw 6600| vjull  6600] ufw
2-Nitroaniline 32000] o] 4 32000] ufus| 320000 ulud 32000 ufud 32000] o[u] 32000] u[uw| 32000 u[us
Dimethyl Phthalate 6600 ul o] e600] uluf 6600 ulwl se00] fuf eeoo] ojul| eeoo] ofu] esoo| ufw
Acenaphthylene 6600] ul o] 6600] uluf es00] oful seo0] ful es00] ofu| esoo] | se00] u]us
2.6-Dinitrotoluene 6600 ul o] 1300 Jjus| e600] u[w] 6600f oul 6600l u[uw] 90| Jud esoo] Wfui
3-Nitroaniline 32000, uf 4| 32000( u]u] 32000] uluf 32000 uful 32000] wuf 320000 Wfud 320000 uus
Acenaphthene 6600) ul J 6600] uviwl 66001 wulw| 6600] ujud 6600 UI UJI 6600| U IJJI 6600| o] us
2 A-Dinttrophenol 32000] ol o] 32000] ufuf 32000{ ofu 32000] u[u 32000 u]w| 32000] o[ul 32000] ufw
4-Nttrophenol 320000 ol 4| 32000] u[ul 320000 ofu 32000] ofw] 3z2000] JJwl s2000] olui 32000 ofw
Dibenzofuran 6600] uf J| 6600 ufuw| 6600l ofus] e600] ofu| esoo] fuwl esoo] oluw| es00| u[uws
2 A-Dinitrotoluene 6600] o] J 6600l ulu| ss00] u UJI 6600 ulu| es00] ulw] 6s00| olu  esoo| ulus
Diethylphthalate 66001 Ul J 6600 ujuwy] 6600} w UJI 66001 uju] 6600] ulw] 6600] wv|ul 6600 vlw
4-Chlorophenyl-phenylether 6600] vl J| 6600 uluf 6600f ulu] 6600] uluf 6600 ulu] ee0o| ulu|  eeon| ufuw
Fluorene 6600 | J| 6600 uluw] e600] uluf 6600 ulud 6600l ofuf se00] v[ul eeoo] ulw
4-Nitroaniling 32000| ul J| 32000] ulul 32000 ului| 32000 ufu 32000| vjujf 32000f uju| 32000] ujuw
4 6-Dinitro-2-Methylphenol 32000 v Jf 32000] ulw| 32000 u[u 32000] wfus| 32000} ufus| 320000 W]us| 32000 m
N-Nitrosodiphenylamine (1) 6600 uf o ec00f ufw| 6600] ulu| 6600] ulu| 00| wlu| 60| “ulud  es00] ufu
4-Bromophenyl-phenylether 6600 ul o] 6600 ulw| 6600] uwlu| 6600] ufu es00] wuf ecoo]l ufu]  eeo0] ufus
Hexachlorobenzene 6600] ul J 6000l uluy 6600l uluf 6600 uluf e600] ufud ee00] v  esoo| ofu
Pentachlorophenol 32000] u] J| 32000] ufu] 32000] ujus 32000] ufud 32000] oJud 320000 u[w| 32000 o[w

* Dota Qualifier. ** Data Validation.
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Table A-6.3 Semi-Volatiles
e
> > > > > > >
T T @ ? i I Ly 2
Compound (ug/Kg) S 038 & &3 & a3 S ad S 0d S od &5 a3
Phenanthrene 6600 ul J| e600] ulu| 6600 v w] 66001 ujuy| 6600 ufus 6600| uj uJ 6600| uw
Anthracene 6600 ul J|  es00] ufuw| ss00] ulw| eso0| ufuw| ss00] ofuw| 600l ulul eeoo] ulus
Di-n-Butylphthalate 6600 ul J] 6600 uful 6600| uf w 66001 ujuy 6600 ujw 6600] ulu)  6600] u]ul
Fluoranthene 6600] u] J 6600 uju) 66001 ujus 6600| vfuw]  6600] olu 6600] vluw| 6600] uju
Pyrene 6600 u|l J] 6600] uluw] 6600] ujuy 6600| wlu  6600] ufuw 6600f L] uJ 6600| uf ul
Butylbenzylphthatate 6600 ul J| 6600 ulu| 6600 olud es00] ulu] s600] ulud eso0l u[u] es00] ufw
3.3-Dichlorbenzidine 13000 u| J] 13000f ujus) 13000] wvjus] 13000] ujuy 13000] vjuw| 130001 ujul] 13000 ujuj
Benzo(a)Anthracene 66001 ul J  6600] wu|uw] 6600 uvju| 6600] v UJI 6600 upw] 6600] uvjuy 6600 ujuw
Chrysene 6600 ol 4 6600 ulu 6600] uju| 00| ufuy 6600] U UJI 6600 ulusl  6600] ]
Bis (2-EthylhexyhPhthalate 6600l o] J| ee00] ulul| ss00] uju] 00 ulu] ss00] ufu] se00f ujuw| 600 u]w
Di-n-Ociyl Phthalate 6600 o] J] 6600 ulu)| 6600] u|ul 6600| uj ud 6600| u UJI 6600  u]ul 6600| uj wj
Benzo(b)Fiuoranthene 6600 ol o] 6600] ulul 6600] vlu| 6e00] wlu 6600l ulu] 6600] wlu| es00] u]ul
Benzo(kFluoranthene 6600| u JI 6600 uluw 6600| U UJI 6600| vjul 6600| u UJI 6600] vjuw] 6600 vjw
Benzo(a)Pyrene 6600| U JI 6600]  u{us 6600| v UJI 6600 o] uJ 6600[ ujuw] 66001 ufw] 6600F ujus
Indeno(l.2 3-cd)Pyrene 6600| U J| 6600] uluw| 6600 ulw] 6600{ ufu oc.ool ujudl 66001 wvluil 6600F ujul
Dibenz(a h)Anthracene 6600' U JI 6600 u]w| 600l ulu| 60| uluw| eso0] ulu| eso0] u]uw 66(1)[ uj w
Benzo(g.h.i)Perylene 6600[ L JI 6600] uvju| 6600 ujus] 6600 ulu| 6600 ulu| 6600 u]u 6600| vj uJ

* Data Quailifier. ** Data Validation.
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Table A-6.3 Semi-Volatiles
> > > 3 2 2 3
51 & 1 S i PO 3 ¢ 3 % I
Compound tug/Kg) S 83 & w3 Sua  $wa &ed & wad 838
Phenol 66000 ulu| e600] ulu] s00] ufu] es00] ufu| 300] of-| 6s00] wfu| ec00} u]ul
bis (2-Cloroethyl)Ether 6600 uful 6600[ v UJI 66001 ujuwy] 6600 ulul 6600| ujus 6600| vjull 6600 U UJI
2-Chlorophenol 6600] ujul 6600[ U UJI 6600) uvjuyl 6600 uful 6600| vl 6600| vluf  6600) v UJI
1.3-Dichlorobenzene 6600 v[u] 6600] ulud 6600 ulul e600f ojus] e600] uluf ee00l ufud ee00] ufuws
1 4-Dichlorobenzene 6600 ulul 6600| ujulf 6600 ujulf  6600] u|w 6600 ulu] 6600 ujul| 6600 u]us
Benzyt Alcohol 6600  vfuJ 6600| uj uJ 6600| ulu 6600 ulw] 6600 uvjuw] 6600} uluvy &S00 ulm
1.2-Dichlorcbenzene 66001  vfuJ 6600| ] uJ 6600| ujw] 66001 ujuw] 6600) ujuyf 6600 ulw]  6600] uful
2-Methylphenol 6600  v|u) 6600| vlud 6600 ujul 6600 u| UJI 6600| U LIJI 66001 uluy 6600 ulw
bis (2-ChloroisopropyDEther 6600 ulw 6600' ujudf 66001 ujusl  6600] u] UJI 6600| vlud 6600 ufus 6600) v]uw
4-Methylphenol 6600  ufuJ 6600| vluf 6600l uu] sso0] @ u.|| 6600| vfud 6600 uluf 6600] ulus
N-Nitroso-Di-n-Propylomine 6600] ulu| 6000 ulu)  es00] uju] 6600 ujull 6600 ufud 600 ulu| es00| ufus
Hexachloroethane 6600] uju) 6600' ulufl 66001 ulul 6600 ujuw 6600| vjudl  6600] ujul  6600] ulwl
Nitrobenzene 6600] wfusl e600f ulud seoo] ulud seo0] uluf ss00] ufu] 600 ulus| ss00] ufus
Isophorone 6600| uj uJ 6600| uj uJ 6600| ulu| 6600 ulu 6600| ulu 6600 ulu 6600| uj vJ
2-Niirophenol 6600] ulw| 6600] ulud 6600l ulu| eso0l uluf 600 uju] eeo0] ulu| es00] ufus
2,4-Dimethylphenol 6600l uluw| 6600 ulud ee00] ufuf esoof ulu| 6600 uJul ss00l ulul  ee0o] ulus
Benzolc Acid 32000| U UJI 32000] u]u. 32000| vful 32000 ujw| 14000 )|~ 9900| J -] 32000 uI uJ
bis (2-Chloroethoxy)Methane 6600] ulw]| 6600 ulu] es00] ulu] 6600 ufui|l eso0| u]u|  esoof u[ud es00] ol
2 A-Dichlorophenol 6600[ uf vy 6600 v UJI 6600| vlu] 6600] uwlu| 00| vjul 600} ulud ee00] ulw
1,2 4-Trichlorobenzene 6600| ulu| 600 v UJI 6600| ujul 66001 ujuw| 66001 ujuy 6600 ufuy 6600 uluw
Naphthalene 6600| ulull 6600 ] UJI 6600[ ulug 6600 ujw 6600| uluj 66001 ujus 6600] uful
4-Chloroaniline 6600] ulud  6600] ulu] ee00] uluw] es00] u[ul ss00] ulu| eeoo]l wfu| esoo] ufus
Hexachlorobutadiene 6600 ulu)| 6600] ului 6600l ufu] 6600 uius] 6600 ofus] 6600 Wfus| es00] ufus
4-Chioro-3-Methyiphenol 6600 ulwl 6600] uluw] 6600} ufw] 6600[ ulud eso0] uluf 6600] wful] 00| ofus

* Data Quadlifier. ** Data Validation.
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Table A-6.3 Semi-Volatiles
> > > 3 z & 4
S 3 I 2 R PO 3 31 3 @
Compound (ug/kg) 203 Zuwdl 263 3oa 3oa &o0d o3
2-Methyinaphthalene 6600] ufw] 6600] ufu s600] o[ul ee00] u[u| eeoo] u[ul  eeoo] ofuil  eeo0] ufus
Hexachlorocyclopentadiene 6600' uluf 6600 wu wl 6600 ulu eo00] v uJj 66(1)| uluyf 6600 ufw] 6600 U UJI
2 A 6-Trichloropheno! 6600 uluw| 6600] uluw| 6600l ofud es00] olul 00| W]  esool Wjul esc0| ofuws
2.4 5-Trichlorophenol 320000 vjuw] 32000( u|w] 32000] uluf 32000{ ofud 32000 oluf 32000] ofui 32000] u|u
2-Chioronaphthalene 6600 vlu 6600 ufw| 6600] uvlu] 6600] ulu] 600 ulu] eeoo| u[uw] eeoo] ufus
2-Nitroanitine 32000] v UJI 32000] ulus| 32000 uluw| 32000 u|w 32000| uluy 32000] ufud 32000| Uy
Dimethyl Phthaiate 6000] ufus] 6600] uluf es00] uvfud es00] ulu 6600] ufuwl| es00] u[u] esoo] ufuil
Acenaphthyiene 6600 ufuil 6600] ujuf 6600 vfud sc00] uwlu] 6600] ulus] es00[ uluf es00] ufu
2,6-Dinitrotoluene 6600 uluw| 6600 ulus e600] wfus| es00] ulwl eeo0] w[uf eeoo| ulul esoo] ufull
3-Nitroaniline 32000[ ufw 320001 ufuw 32000| ulw| 32000 ufuw 32000] ufu 320001 ujw] 32000{ u LLII
Acenaphthene 6600{ ulus] 6600 ufud e600[ uluw| 6600 u[ws] eso0] vfu] ecoo] wu]  esoo] uful
2 A-Dinitrophenot 32000] uluw| 32000( ufuf 32000[ ufu| 32000] u|lw| 32000] u[uw| 32000 ufu 32000] u[u
A-Nitrophenol 32000] ufw| 32000] oluf 32000 ofu 32000] o[w| a2000] o[uw| a2000] o[ull 320000 ufus
Dibenzofuran 6600 u]uwl 6600] ufu] ee00] ofu| ss00] ufus 6600| bl 66001 ujuy 6600 u]us
2 4-Dinitrotoluene 6600 uluw| 6000 ulws| 6600 ulw| 6600] uluw] 66001 ofuf es00] uluf es00] ufuw
Diethyiphthalote 6600] vlul 6600] ulu| 6s00] w]u] esoo] “wlul 00| uful eso0] o[l se0s] ulws
4-Chlorophenyt-phenylether 6600] ] 6600] ujuw] 6600] ulw| 6600] uluw| 6600| ulusl 6600 U UJI 6600 uluw
Fiucrene 6600] u]ul 6600| ulw| 6600] viw] 66001 ulul| 6600] ulu 6800] U UJI 6600 ujul
4-Nitroaniline 32000 uju| 32000 ufuws 320001 wvjus 320000 ujw| 32000 ujud 32000 ulws| 32000 u]w
4.6-Dinitro-2-Methylphenol 32000] ulu] 320000 ulw| 32000 ulud 32000] ujul 32000] ujw| 32000{ ujuwi} 32000 u|w
N-Nitrosodiphenylamine (1) 0000] ulu] 6600] ulu 6600 ufus| 6600] ufus| se00] ofud 60| ufws 6600] | us
4-Bromophenyl-phenylether 66CD| ufwl 6600 ulu] 66001 ulu| 6600 ulul| 600] ulu] 6600 uviul| escol uluwl
Hexachlorobenzene 6600 ulw| 6600 ulw| 6600 uluw] e600] ulu es00] ofu eso0l ofud 00| ulus
Pentachlorophenol 32(]JO| u| u] 32000] ujus 32030| U| uj] 32000{ ujus] 32000 v UJI 32000] ujus 32000 ujul

* Data Qualifier. ** Data vatidation,
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Table A-6.3 Semi-Volatiles
> > > >
: b : : : : : :
Compound (ug/kg) S o8] 23 Zwa %oz 363 3wd 38z
Phenanthrene 6600 ujui} 6600 ul U4 6600| U] U 6600| ufwl 6600 ufuy 66001 uvjuwl 66001 ufw
Anthracene 6600 uluf 600 UJI 6600] ] u 6600[ upulf 6600 ujus 6600| ujull 6600] uul
Di-n-Butylphthalate 66001 vju] 6600] u UJI 6600 ujuw 6600| uw] 66001 uvjuw] 6600F ujull  6600] ujus
IFluoranthene 6600| uluw] 6600 u UJI 6600] u]uy 6600| oluf  6600] ufus 6600| upg] 66001 ujw
Pyrene 6600| yluwl] 6600{ u UJI 66001 ] uy 6600] olu| es00] uvluf 600l v w| 6600| u{ uJ
Butylbenzylphthalaote 6600] ulu| 6600 v UJI 6600| vl u 6600| vjul 6600 ujull 6600 v vl 6600| vl w
3.3-Dichlorbenzidine 13000[ ujuw] 13000 ujus 13000| uf uJ 13000| uj uJ 13000| olusf 130000 vfud 13000 ulu
Benzo(a)Anthracene 6600] ulu| 6600] ulud 6600l ulul es00] ulu| es00] ufw] eso0] uluf ee00] ufus
Chrysene 6600 uluj] 6600] ujuld 6600F ulus 6600 ulu es00] ulu| es00f ulu| es00] uful
Bis (2-EthylhexyhPhthalate 6600 vjul 6600 uluw] es00l ulu| es00] ulu 600 ulu eso0] ulu  ss00l u]ud
Di-n-Octyl Phthalate 6600] uju| 6600] ufu| ee00] uluf 600l ul Rf 6600 uluw| 6600 ulu] 6600] u]us
Benzo(b)Fuoranthene 6600 ujuy 6600] v LIJI 6600| ujw 6600| ul Rl 6600] u|uw 6600 ulu] es00 vj u
Benzo(k)Fluoranthene 6600] uvluw| 6600 vjw 6600| olw| e600] ol /] 600 ul w| 6600 uvju| 6000] ulus
Benzo(a)Pyrene 6600 v UJI 6600 u| uJ 6600[ vjujl 6600] ul R &600| u| wl  6600] vjuw| 6600 u|us
Indeno(1.2.3-cd)Pyrene 6600 ] UJI 6600 U| uJ 6600| ujult  6600] Ul R 6600[ U| wf 66001 uvlul 6600} uful
Dibenz(ah)Anthvacene 6600 ulud 6600 ulus] es00] ulw] 6600] ul f] es00] ujul es00f uluf sso0l ufuy
Benzo(g.h)Perylene 6600 ufuw| 6600 ufu] 6600 ulu] 600l ul /] 6s00] ulw] eso0] ulu] ee00] uful
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Table A-6.3 Semi-Volatiles

> > > > > i

S & 2 = @ o

& : < : & : b : b H :
Compound (ug/Kg) S 03 83 303 %03 $o0g B o
Phenol 6600] uluwl s600] v w| 6600] ulul 6600l uvlu 6500 ulu| s600] U] 4
bis (2-Cloroethyl)ether 6600] ulu)| 6600] uj UJI 6600 ujul)l  6600] uul 6500| ulw] 6600] u] J
2-Chlorophenol 6600 ulu| 6600 u]ul es00] ufuf sso0[ ujuw] eso0] ulu| eso0] o] .
1,3-Dichlorobenzene 6600 ulu|  6600] uf UJI 66001 ufluwyl 6600] ujw] 65001 ulu) 6600 u| J
1.4-Dichlorobenzene 6600 uvju| 6600] v UJI 6600] ujusl  6600] v LIJI 6500 vjuip  6600] uj
Benzyl Alcohol 6600 ulu| 6600 ujw] 6600] v wj 66001 U w| 6500[ ulu] 600 of .
1,2-Dichlorobenzene 6600] u[u| 6600 olu] es00l ufu 6600] ulu| 6500 ulus| es00f uf .
2-Methyiphenol 6600 ufjul 6600} U u 6600[ ulug] 66001 ujulf 6500 ujul 6600| ul J
bis (2-ChloroisopropylEther 6600 ulw 6600' ulw 6600| viug| 66001 ulw| 6500 ujuw 6600| up U
4-Methylphenol 6600 ulu]l 6600] u]u 6600| vu]  6600] u UJI 6500] u]ws 6600 o] 4
N-Nitroso-Di-n-Propylamine 6600] u[u| es00] ulud es00] ulu| ss00[ ufuwl| 6s00] u]ud eso0] o] 4
Hexachloroethane 6600] u|uw 6600| vjuyf 6600 u]uw 6600[ ujus|  6500| u| wj 6600 v J
Nitrobenzene 6600 ulul 6600l ulwl 6600 uluf s00} u]uw| 6s00[ ulu] ss00] U] .
Isophorone 6600] ujul 6600[ ulu  6600f ujuf 6600f ulu| 6500] uvlw| es0o] uf 4
2-Nitrophenol 6600 uju)| 6600 uluw| eeo0l uluf 6600} uluf es00[ uju] 6600 o]
2 4-Dimethylphenol 66001 uvju]  6600] u]uy 6600| uu| 6600 uluf 6500 ulus 6600} u] 4
Benzoic Acid 320000 v 32000 ulug 32000 u]lu 32000] ofud 32000 ulus| 32000f of .
bis (2-Chloroethoxy)Methane 6600] vluw| 600l ulu] 600l ulu| eso0| uluf eso0f ulu| esoo] ] 4
2 A-Dichlorophenol 6600| vjuil 6600 uluws 6600| ujugl 6600 uluy]  6500] wjug]  6600| uf 4
1.2 A-Trichlorobenzene 6600] ulu| 6600 ufuw] 6e00] vus] ee00] ofuf es00] u[u|  esoo] uf .
Naphthalene 6600| vjus]  6600] uj vy 6600| vju 6600 ulu] 6500 ujw| 66001 ] 4
4-Chloroantiine 6600] ulud 6600 ulw| 6600l ulud es00] uluf 6500] wfw] eso0f ol .
Hexachlorobutadiene 6600 ufuf 6600 ulu| 6600 ufud eso0] ulu] e500] uluw| ee00] o] .
4-Chloro-3-Methylphenol 6600 v UJI 6600] uj ud 6600] u UJI 6600 ul UJI 65001 vjw| 6600 u] J
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Table A-6.3 Semi-Volatiles
>
S I S - A - A A A
Compound (g/k %ual 2wz %oz %08 208 #ou2
2-Methyinaphthaiene 6600]  u]w| 6600| ul uJ 6600| Ul uJ 6600| ulw]  6500] ujuy 6600| u| J
Hexachlorocyclopentadiene 6600 uluw| 6600 ulw| e600] uwlu es00f ulus 6s00f ulud ss00| uf .
2 4 4-Trichloropheanot 6600] ujul 6600| ul uJ 66[D| yw] 66001 ujuy} 6500 uvjuy  6600] u| J
2 4.5-Trichlorophenol 32000] w]uJ 32090[ Ul w 32000| U UJI 320001 wvjw} 32000] ujul] 32000f v J
2-Chioronaphthalene 6600] ujul 6600| vful 6600] jud 6600l vluw] 6500 uju| es00] Ul 4
2-Nitroaniline 32000] vjuJ 32000| oful 320001 ufus| 32000[ wfuwl| 32000 ufuwl| 32000 ul .
Dimethyl Phthalate 6600] oluf 6600 ulu] es00] ufus| 600l wul 6500 u]u] es00] o] 4
Acenaphthylene 6600 vjul 6600| vl 6600 ujul} 6600] ujui 6500| ul w| &600] u] J
2 6-Dinltrotoluene 6600] ujul 6600| ] UJI 6600 uluJ 6600 uvjuw| 6800] U UJ| 6600 Ul J
3-Nitroaniline 32000 v|us 32{IJO| u UJI 32000] vl us 32000[ uvjuJ] 32000] U UJI 32000f u| 4
Acenaphthene 6600  ufuw 6600| u UJI 6600| U wj 6600| vjull 65001 U UJI 6600| uf J
2 A-Dinitrophenol 32000 ofu 32000 uju 32000] ulu| 32000] uluj 32000] ulw]| 32000 ol .
4-Nitrophenol 32000] u|u] 32000 ulud 32000] ufud 32000 ulusf 32000 w| 32000 u J|
Dibenzofuran: 6600] ulu 6600 ujus] e600] ufu] es00] wfusl es00] ulu| es00] | J
2 4-Dinitrotoluene 6600] ulul 6600l ulu] 6600 ufu] es00] uful| es00] ulu| es00] uf 4
Diethylphthalate 6600] ulud 6600f uluf 6600] ujud es00] ulu| 6500 ujuwl 6600] o] 4
4-Chlorophenyl-phenylether 6600 uvlw 6600 UI wl 66001 uvju] 66001 ujul| 65001 uvjw] 6600] |
Fluorene 6600] ulu] 6600 ofu| s00] o|u| eso0] ulu| es00l ufuw| eso0] U] 4
4-Nitroaniline 320001 wu|usf 32000 U| uJ 32000| U UJI 32000] vjuwy] 32000 uvjw] 32000 u| J
4 6-Dinitro-2-Methylphenol 320001 vjusp 32000 uI uJ 32000| U UJI 32000] vjw] 32000] vjw] 32000 u| J
N-Nitrosodiphenylomine (1) 6600] vjuyp 6600} u| Ui 6600| y UJI 6600 wviw] 65001 uju)| 6600 u| J
4-Bromophenyl-phenylether 6600] ufus 6600| u| uJ 6600| ] UJI 6600f ujwyl 6500] uju)l 6600} Ul
IHexachiorobenzene 6600 ulu)| 6600 ulu] 6000] ufuw] 6600f ulu] 6s00] u|uf es00] uf .
IPentachiorophenol 32000] ufu| 32000 ufus| 32000] ulu] 32000f u]lud 32000 ufud 32000 of .
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Table A-6.3 Semi-Volatiles
>
: s |3 |z |5 | g
Compound (g/Kg 568 3owa 2wu3 %03 2o0d Bosz
Phenanthrene 6600] ujus] 6600] ulu] 6600 ufu] s600] Ju| es00] ofuf  es00] o] .
Anthracene 6600] ulw| 6600 wiw] 6600] ulu] e600] ulu] eso0] ofu] 00| o .
Di-n-Butyiphthalate 6600 ulw| 6600 ulu] es00] o wl| 6600{ ujus 6500] ufug 6600| ul
Fluoranthene 6600 ulusl 6600 ulusl  6600] u[w| e600] ulu 6500] ulud " ee00] of
Pyrene 6600f ulus| 6600 ufuf 6600l uluw| 6600] uwfu eso0] ulud  eso] | |
Butylbenzylphthalate 6600f uluw| 6600 ufu 6600l u[w] 6600} ufuw| esoo] uluw]  eso0] uf
3,3-Dichlorbenzidine 13000 ufw| 13000 ufu| 13000] u[w] 13000 ufus] 13000] u[ws 13000] u|
Benzo(a)Anttracene 6600] ulu] 6600 u[u| es00] ulu| es00] u[w| esoo] uful ec0] of 4
Chrysene 6600 ufus] 6600 ufu| 6s00] u[uf “es00] ulud es00] uw] es0o] uf
Bis (2-Ethylhexyl)Phthalate 6600] uluy 6600 uvfusl 6600 ujus| 6600 ulul esoof ulu esoo] uf 4
Di-n-Octyl Phthalote 6600] uluw 6600, ujusl 6600 ulus] e600] ufu es00f ufuf “eeool u[ 4|
Benzo(b)Fluoranthene 6600 ulul 6600 ulu| 6600 u[u] “e600] ufu]  e500] ufusf 6600 o 4
Benzo(k)Fluoranthene 6600 _ulus| 6600] ulu)| 6600 u[u} 6600 u[w| 6500 ufw| se00] of 4
Benzo(a)Pyrene 6600] ulus} 6600 uju| 6600 uful 6600 u[uf 6500 ufu es00] o[ ]
Indeno(] 2,3-cd)Pyrene 6600 uful 6600] uluw| 6600] ulw| 6600 ufus es00f u[w| eeo0] of 4
Dibenz(ah)Anthracene 6600 uluw| 6600 uv]wl 600 ufu] esoo| u[uw| eso0] [u  es0o] [ 4
Benzo(g.h.)Perylene 6600] ufus| 6600 ufu] 6600 u]u esoo[ uful es00] u[u  esoo] o] 4
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Table A-6.4 Gross Alpha/Beta
Q

> > > - -2 > - > >

-, T . &, o, Y . b, $ s, b,

— [ — - — . . - —_— - - . o - o™ -
Parameter (pCi/g) %) 3 g 3 g 3 g 3 & B g 3 g 3 s B & 5__
Alpha 033 | 029]-] o0.42]- ND[--]  020l-| 040]--] o026]-] o028]-] 042
Sigma Error (+/-) 122 | 034]-] 032 -] 039l 3so]-] o036]-] o2s]-| 164
MDA" 0.24] - 0.26] - 0.26] - 0.24] v] 0.23] - 0.2 — 0.21] - 0.24] -- 0.21] —
Beta 0.41} - 0.22} 0.47] - 0.54] - 0.28] 0.54f — 0.31f-- 0.40| --- 0.37] -
Sigrma Ertor (+/-) 0.06| --- 0.03] --- 0.07] - 0.08] - 0.04] 0.08] -- 0.05} — 0.06] --- 0.06} ---
MDA" 0.20] - 0.20] - 0.20] --- 0.19} — 0.20] - 0.19} — 0.18] — 0.19] - 0.18} ---
* Minimum Detectable Activity. ** Data Validation. Page 262 (VEGET XLW)Table A-6.4 Gross Alpha & Beta
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Table A-6.4 Gross Alpha/Beta
> > > > > > > >

= & -~ & & 3 & d -

s il o tl 3 1l ¥ o] 3 ol 3 ol 3T o:i|l @ il 3 o:
Parameter (pCi/g) S Bl & 5 S Al & 38 & 3 s Al & 3 & 3 S A
Alpha 0.28{ --- 0.36] --- ND| --- 0.39} -- ND} --- 3.89) - 0.36] - 0.36] --- ND| ---
Sigma Emor (+/-) 0.49} - 0.56] - - 0.44] - |- 1.35] - 0.27] - 0.72] .
MDA” 0.24] --- 0.23] - 031 u 0.29| --- 0.42| v 0.46| — 0.31] - 0.16] - 0.33] v
Bela ND --- 0.64| --- 0.37] - 0.49| -- ND| - 0.89] - 0.65] -~ 0.30] --- 0.45] -
Sigma Error (+/-) o R 0.H]-- 0.05] --- 0.07] - - 0.17] --- 0.12] --- 0.04) - 0.06] —
MDA* 0.25} v 0.21]-- 0.21] - 0.25] - 023| v 0.22] --- 0.21]--- 0.19] - 0.21] ---
* Minimum Detectable Activity, ** Data Valldation. Page 263 (VEGET XLW}Table A-6.4 Gross Alpha & Beta
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Table A-6.4 Gross Alpha/Beid

>

N
S :
Parameter (pCi/g) S Bl B 3
Alpha 2.06] -- 0.28] -
Sigma Error (+/-) 2.03| 0.32f -
MDA 0.58] - 0.25] -~
Bela 2.56) - 1.04f -
Sigma Ercor (+/-) 0.59] - 0.19) -
MDA® 0.40| - 0.21] —
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Table A-6.5 Gamma Speciroscopy
e
> > > > > > > > >
olEY R B I SNPY B SN B Y BT N I

Nuclide (Ci/g) _ s 3 3 38 £ & s 3l 3 3 2 a3 2 38 £ 3 2 3z
Cesium 137 ND] - ND] - ND| - ND] --- ND} --- NDJ| - ND] - ND| --- ND} -~
Sigma Error (+/-) - -f - - -| - -] - o - -q-- -

MDA* 021 v| 0221 v 0.20 vl 0271 v 014} v| 019l vl 021 vl 02} v 0.i9] u
Potassium 40 ND|--| 15.40] -- ND|-— 6.26] - 6,44 8.58| — NDJ| - NDJ - ND| -
Sigma Error (+/-) - 1.15] - -|--- 1.96] - 1.08] - 1.31] — -] - -1~ -l
MDA* 3.62| v - 3.09 v 4.06] - 1.41] --- 1.33] — 312) u 3.25] v 279 u
Lead 212 ND| - ND} --- ND] - NDj - ND|] — NDY - ND{ --- ND| - NDJ] ---
Sigma Error (+/-) o o o . o = . o |-
MDA® 0.32] v 0.33| u 022 v 0.37] v 0.23| v 0.19] u 021] v 0.28| v 024 v
Thalllum 208 NDJ - ND] -~ ND| -~ ND] - ND] -- ND{ ~- NDJ - ND] -- ND] ---
Sigma Error (+/-) o . -] - -~ -{-- -~ o Ko il e o
MDA" 0191 v| 0.22] u Q17) v 023l vl  0.18]u 017 v] 018] v 02¥] v 0.16] v
Uranium 238 ND| - ND| -~ ND| - ND] --- NDJj --- ND[ — ND| - ND| --- ND] ---
Sigma Eror (+/-) -f— o -|--- -] - -] o o -} -~ -] -
MDA" 1.93] u 2.18] u 1.77{ v 2.26] U 1.49] U 1.56) ul  1.66| v 256l v 227| v
Lead 210 2.29] - NDj -- ND} -~ 3.52] - - - ND| -- ND] - ND] --- ND] ---
Sigma Error (+/-) 0.80] -~ . 1.09} -~ -] - -l - o -]
MDA"* 1.8} - 2.16] v 1.82| v 2.24| | - 1.54] v 1.63) vl 20.40{ u| 18.10} u
Beryllium 7 3.16] — 4.35{ - -l - 3.47] — 3.00] - 2.36] - - 1.92] - | -
Sigma Emor (+/-) 0.86] — 0.97] — -] 089 0.78] - 0.39] -~ -4 ] 0.5 - - -
MDA* 1,19} - -| - -l - 1.39] - 0.80} -~ 0.89] -- -l - 119] - -l -
Bismuth 214 ND] - ND| — ND] --- ND{ - ND] --- NDJ - ND| -- ND| - ND[ -
Sigma Enor (+/-) -1— -1 -] e o o o |- - o
MDA" 036] v| 051 vl 048] vl 050 v 030 vl 041 u 041y 0.39] u 0.29] u
Cerium 139 - - |- -] - -|_- - - - - -] - - - -l -
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Table A-6.5 Gamma Spectroscopy

fa

> > > > > > > > >

'-E- - % 4 C:\. » “:) - # * "{’ - ¢ - I‘":x - i -

— 5‘ —_— t> —_— = — - —_— - . o~ [ o . -
Nuciide (pCi/g) s 38l 3 3 5 3 5 & 3 &l £ & & 3 £ 3 £ 2
Sigma Error (+/-) -l - - - - - - -1 - - - i | -
MDA* -l - - i -1 - - - d - i 1 - d .
Tin 113 - - B - - -l - 1 - - d- d -
Sigma Emor (+/-) -l - - -] - 4 - 4 - - - - Jd - .
MDA* -l - - N - i q - Jd - . Jd-
* Minimum Detectable Activity. ** Data Validation. Page 266 (VEGET.XLW)Table A-6.5 Gamma Spectroscopy
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Table A-6.5 Gamma Speciroscopy
> > > > > > > >
S0P BT B T I T O T I B - T

Nuclide (Ci/ 5 3 3 g % 23/ % 3 3 3 % 3 3 3 %2 32 3
Cesium 137 ND| --- NDJ - ND| — ND| - ND} - ND| -~ NDJ - 0.211 ~ ND| -
[ Sigma Error (+/-) -] - -] - -} --- -f - - - -] - |- 0.10] -~ s
MDA* 019l y§  0.14] u 0.20| v 0.21] v 0.22] u 031 v 023 u 0.18] - 0.15] ul
Polassium 40 ND| - ND] - ND| --- ND| - NDJ-~|  21.30] -~ ND{ -~ ND| --- ND) ---
Sigma Error (+/-) -| - -] - o -|-- -l 3. 12} — . -~ -1
MDA* 272} v 5.56] v 2830 vl 316} v 3.961 v  8.23]-- 4.25] u 3.13] u 2.48} |
Lead 212 ND| - ND| - ND| -~ NDJ - ND} - ND| - ND{ --- ND{ --- ND} ---
Sigma Error (+/-) -l - - -] - [ -l - - — -|-- o e -] -
MDA* 0.18] u 0.26] v 021 v 0.24| v 0.35] u 0.46] v 0.38) v 0.25] v 0.17] v
Thatlium 208 ND| - NDJ --- ND| --- ND| --- NDJ - ND| - NDJ - ND| -~ ND)| -
Sigma Error (+/-) -] - -| -~ o o . - -f - -
MDA* 0.4 v 0.14] v 0.19] u 0.22) v 0.22) u 0.30] v| 0.30] v 021] v 0.14] v
Urenium 238 ND{ --- ND| - NDJ — NDJ - NDJ — ND| - ND| - ND| - NDJ ---
Sigma Error (+/-) -] - -l - o -] -] - -] - -] - o o
MDA* 1.50] v 1.47] v 1.60] u 1.84] u 2.69] v 3.02| v 232 v 2.44| v 1.35f v
Lead 210 1.46] — ND| — NDJ --- 2.21] - NDJ| --- ND| - 4.15] — NDj - 2.10] -
Sigma Error (+/-) 0.44] - -] - -f — 091} -- - -] -~ 1.05} -~ o 0.51] -
MDA* 1.50] -~ 1.43] v 1.54] u 1.84] | 24.30| v 299 v 215/ 1900 u 1.33{ -
Berylium 7 - - -] - o -l - -1 - 5.78] --- - - 2.83) - 3.57] -
Sigma Error (+/-) i -1 - -t - - - - - 1.28] - -] - 0.62] - 0.72] -
MDA* | - - - -] - -1 - -1 - 1.68] - -t - 1.00) - 0.78] -
Bismuth 214 NDJ - ND} .~ ND| - ND| - ND)| — ND| — ND| - ND| - NDj] ---
Sigma Error (+/-) o -] — -l - -1 o -] - -] - -] - -
MDA* 0.44] v 0.33) v 0.33] v 046] vl  0.47] v 0.71] v 053] v 0.30] v 029 v
Ceorium 139 -] - -l - -| - -l - -} - -} - - - -4 - -
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Table A-6.5 Gamma Spectroscopy

> 2 > > > > > > >

6.7.:.‘-%'.9..7-}.“—:’.9."‘—“.
Nuciide GCIS) 2 &l 2 3 % 3 3 B 2 § 3 § 3 i 2 § 2 &
Sigma Eror (+/-) - - - - -l - -] - - - B - -l - - -
MDA® | - - - | - | - | - - | - | - -
Tin 113 4 . 4 - |- |- 4 - 1. J . 1. |-
Sigma Error (+/-) -l - -] - -] - -l - -] - - - - - -] - -l -
MDA" | - | - 4 - | - | - 4 - 4 - | - | -
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Table A-6.5 Gamma $pectioscopy |
> a
2 15 .

Nuclide (pCl/g) 3 2 B 3|
Cesium 137 NDJ| .- NDJ -
Sigma Ercor (+/-) - -
MDA* 0.27] v 0.20] v
Polassium 40 ND| -~ ND| -
Sigma Error (+/-) - .-
MDA* §22| u 37| v
Lead 212 0.53) --- ND]| ---
Sigma Error (+/-) 0.23| - o
MDA* 0.33] — 0.26f u
Thallium 208 NDJ — ND| -
Sigma Error (+/-) -] - -
MDA" 023 ul 0.18| v
Uranium 238 ND| -- ND{ —
Sigma Error (+/-) o o s
MDA* 209l u 1.56| v
Lead 210 7.61|-- 2.33] -
Sigma Error (+/-) 1.19] - 1.04] -
MDA*® 2.03] -- 1.47] -~
Beryllium 7 25.50| -~ -l -
Sigma Error (+/-) 2.78] - -L-
MDA" 1.25] - .
Bismuth 214 0.68) - ND{ —
Sigma Error (+/-) 0.23] - o
MDA* 0.49] — 0.33] v
Cerium 139 0.15] - -] -

* Minimum Detectable Activity. ** Data Validation.
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Table A-6.5 Gamma Spectroscopy |

> 3

T
Nuclide (pCi/g) 2 3 & 3
Sigma Error (+/-) 0.09[ - -] -
MDA* 0.12] - -l -
Tin 113 -4 - 0620
Sigma Error (+/-) -1 -] 0.09 -
MDA’ -l _018]-
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Table A-7.1 Metals

& g 7 3 & > Q

& : 3 : 3 s & : g % $ & :
Compound (mg/Kg) S 03 S 23 S 93 S od S Ba S 8d T 93
Aluminum 590 8l J| 510 e J 100 | A 18] o] J el [ J 28 & J w070 |-
Antimony 2.6] uf-- 2.5 u|-— 24 v}~ 25| v} 2.3] u|- 25| uj- 2.2
Arsenic 042 vwluwy|l 0.40] u|-- 0411 u]- 0.37] uf-— 0.46} uw| vy 0471 vu]-- 0.431 wv]--
Barium 56.90 0.30] 8] J 014] 8| J 0.16] Bl s 3210} 0.30] 8] J 1490
Barylium 00s] o o 0.04] uf- 004 ul--| o004 ul--]| o004 ul-] o004 -] o004 8 u
Cadmium 013 u[—-] 012f u]-] o032 u-| o012 -] on| J-I o012 o] omn
Calcium 98000} 251 - 139] 8] 4 158] 8} J] 98500} 291 ~|  7960| ~
Chromium 140, || o039 s v o015] u[-| 035 e J 340 f-| 036 o o 03] 8| v
Cobait 028 ul-| o027 ul-| 026 u-| 027 v]--] 024 of-] o027 o]-] o024] Wof-
Copper il 1] s3] ]| eso] [ 190 0.81 220 -] 3s0] |-
lron 762] €| Jf 308 € J 5790 J a8 ¢ f 519 J 234 J 675 ¢ J
Lead 037 || o010 e o o031 e 4 o014 wl Jd 039 |-| oos| ol o028 |-
Magnesium 14800] |1 57.3] o J 1620 ef J 2510 15300 |-] 2500 3750 |-
Manganese 038] 8 Jf 0231 8] J 2.70 — 023} sl 4 070 025! 8 4 27.30 -
Mercury 0.08 ul 007] 8l u] 064 -] 016 ul 004 e ul 0.12 up 006 sfu
Nickel 8.20| 090] ofl-| 08 o] o089 o~ o082 - 089 uf-I 080 ul.-
Potassium 1390 || 352] [-] 7ol || 3as0] 1780 3210 2470
Selenium 042| ul-{ 040 uvi-] 041 u--] 037] u-| o046 - 0.47 0.43] uf--
Sitver 0.16] vl 016 ul--| oas] -] 016 0.14] u]- 0.16 0.14] uf--
Sodium 30800 |-] 7590 |- 15000] || 5420 2650.0 680.0 1500 |-
Thallium 0.04] uw| us 0.04] uwjul 0.04] uw] v 0.04| uw{ us 0.05] uw] w 0.23] uwj w 0.04] uw| uJ
Vanadium 017} ul-| o016 v]-] o028] & o016 o|-[ o015 ul- 016 ul--]1 014 o]--
Zinc 800] |- 51 |-{ 250} |-| 394 -l s7.2 325 23.4
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Table A-7.1 Metals

9 3 3 3 3 3 3

5 z 3 & 3 g i g
Compound (mg/K ¥ 03 T B3 S wd $ 83 2 33 3 03 3 33
Aluminum 17.90 a00| of | soof o o 210 W[ W[ 300 o | zaol e A o0l ol L
Anfimony 27] v 23| v 26] u}-- 27| u 25 ul- 26] Ul 271 u]--
Arsenic 045 v 0.37] |- 0.49] uw| 0.47] u)-- 0.75] Bw| 4 045 u 0.49] uw} uy|
Barium 9.40] B 097] 8| J| 262.00 0.29] 8] uf 77.40 0.34] s8] J 5940
Beryllium 005 s v] 0.04] uf- 004 ul-] 004 uf- 0.04] ul--| o004 ul- 0.04] |-
Cadmium 0.13] v|-- 011 vu]- 0.13| uf-- 0.13] u]- 0.12] u|-. 0.13] u|-- 013 v
Calcium 8290] || 2860 |[-| e1600] |- 184) s J 29000 199l o] J| 22500
Chromium 0.40f 8| U 030] sl v 1.20| - 0.28] 9| 0.65 — 020 8| 4 0.33] 8] 4
Cobatt 0.29 0.25] u|-- 0.28] u]-- 0.29] u}- 0.27] uf-- 0.29] u{- 0.29] v|-~-
Copper 5.20 1.50 - 1.50| — 1.90] - 1.50 - 1.70] — 1.20] 8] J
Iron o1.8| el J a3 e of 2220 [-| 204 || 328 |- 157 -1 308
Lead 0.36 -~ 0.07] sw| J 0.69] s|—- 0.08] sw] J| 391.00 — 015} w| 4 0.33
Magnesium 355.0 - 2180 -1 12600 302.0] —~| 6780 -] 3180 673.0]
Manganese 25400 |- 2850 -] 260 || o026 s s 100l [-| o031 8 J 4.0
Mercury 007) 8l vl 004 sl vf 004 vl-| 005 o] o004 -] ocos| of-] oosl of-
Nickel 0.98) uf— 0.82] u|- 0.93] uf-- 0.97] u]-- 091 u]-— 0.95] u]-- 0.98] uj-
Potassium 3060 -1 2260 - 1990} -] 3700 --| 2860 | 3780] | 2870| —
Selenium 045 u|-- 0.37] u|- 0.05] uw| uJ 047] |- 0.48] uf-- 0.45 - 0.49] ] --
Silver 0171 u|-- 0.14] u|-- 0.16] v -- 0.17 0.16f u] - 017 u]-- 0.17] u|--
Sodium 1270.0 ~-|  869.0] —-| 1870.0 —|  465.0| ~-{ 11100 | 4350 1060.0
Thallium 0.04] uw| vl 0.04{ uw| us 0.05] vwjuy| 0,05 uw| us 0.05] uw| w 0.04] uw| uJ 0.05{ uw| w
Vanadium 0.18f u]— 015 uf-- 0.17] u]-- 0.18f u]-- 0.16] u|-—- 017] u|-- 018} uf -
Zinc 25.7 - 18.8 - 53.0] € 13.1] €| 4 5711 €| 4 67.0 J 389] | 4
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Table A-7.1 Metals

3 3 3 3 3 3 3

5 & & & & 3 2 2 3
Compound (mg/Kg) 2 &2 3 93 3 83 4 93 $ 83 $ 93 s o
Aluminum 1.80{ 8 4 350 & 4 1.30] el 4 3.70f o] 4 D97] v 3.30] sl J| 1.60[ 8] .
Antimony 25 U 2.6] vl 26] v 26| v 2.6] uf-- 2.6] v~ 26| v
Arsenic 0.48] - 0.48{ uwjw| 049] v 0.49] v|-- 0.45| u|- 0.47] uw| wJ 042 u
Barium 0.34{ 8|--] 168.00 0.33] s8] u] N300 - 0.30{ 8| uv] 53.70| -~ 0.30] 8| v
Beryllium 0.04] uf-— 0.04] u|-- 0.04| ul-- 0.04] u]—- 0.04] u|- 0.04| u}-- 0.04] uf -
Cadmium 012] |- 0.13] u]-—- 0.13] - 0.12] u]—- 0.13] |- 0.12| uj-— 0,131 u|--
Calcium 174] 8| J| se700] |- 1] o] o 36700] |- 166] 8| 4| 44200} 193] 8-
Chromlum 022| 8| 4 084 || o025 of of o082 |- o23] e d o095 [ o019 el-
Cobalt 0.27] u} - 0.28] uf-- 0.28] ul- 0.28] uf-- 0.28] u-- 0.28] u]-- 0.28] uj--
Copper 1.60 - 1.70} — 1.10] B J 6.20 — 1.40 - 2.60| 1.40 —
kron 14.2 - 117.0 16.5 35.2 15.8 37.4 - 21.0
Lead 0.75 5.60| - 0.37 —| 49.70 — 0.14 - 0.26] w| J| 0.23] w| 4
Magnesium 285.0f [--] 10400 || swol J-[ eweo] || 2090 |=| 9330 [~ 30 |-
Manganess 2.00 — 2.00 - 039] 8| v 1.60 - 029 8] J 2.30 049 s8] 4|
Mercury 004 o v 0031 B u 0.04] ul— 004} u|- 0.05] sfu 0.04] u|-- 0.04 |~
Nickel 089 ui—| o093 ul-| 093] o] 09| J-| o093 ul-| o2 u[-I  ocoal ol
Potassium 3490} 1680 -~ 3830 2870 3620 -~ 2760 - 3980|
Selenium 0.48| u|-—- 0.07| sw| 4 0.49] vuf-- 0.49] uf-- 0.45| u|-- 0.47] u]-- 042 ul--
Siiver 0.16] vuf- 0.16] u|- 0.16] u|-- 0.16f u|-- 0.16] u]-- 0.16] u|-- 0.16] u|--
Sodium 482.0 -—| 13000 -1 4210 -1 12000 -1 3630 --| 1420.0 -1 4280 -
Thaflium 0.05f uw|uwl  005] uf— 0.05) uwus]  005] uwjuw] 0.04f uw|us] 0.05] vwlus 0.04] uwf ul
Vanadium 0.16] vuj— 0.17] uj— 0.17] vu|- 0.17] u}-- 017 u]-- 017 u]-— 0.17] u|--
Zinc 228| el o] 448 ¢ o 3] el S oaol e o v ff I a8l | 200 ¢ o
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Table A-7.1 Metals

@ 3

5 | 3
Compound (mg/Kg) _ S u3d 53
Aluminum 2800 of J 150] o 4
Antimony 28] vul- 271 u
Arsenic 0.45] uwj 0.45] u|--
Barium 225.00 047] 8
Beryllium 0.04 - 0.04} u]--
Cadmium 0.12] u|-- 0.13] yj--
Colcium 66200 |- 226 o] J
Chromium 5.10 - 0.18{ 8] 4
Cobalt 0.27] |- 0.29] u|-~
Coppert 078] sl u| 1.30]
Iron 564 € J 552
Lead 43.70] ~|  19.30 -
Magnesium 1300.0 --{  288.0 -
Manganese 4.60 022 el v
Mercury 005 8| v 004 v
Nickel 2.40 — 0.96] u]--
Potassium 2210 - 3700
Selenium 0.04] uwjw 0.45] u]-—
Sitlver 0.16] u|l— 0.17] u| -
Sodium 1550.0 ~-|  577.0| —
Thallium 0.04] uw] v 0.05] uw| w
Vanadium 016} - 0.17] wuf—
Zinc 51.1 — 931 flw
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Table A-7.2 Pesticides/PCB's
& I 3 3 % 3 Q

Compound (ug/Kg) $ a3 S 03 S 83 S 93 S & S @83 T 03
Alpha-BHC 471 v 48| v a8l ] - 471 o 48] ] - 471 ] - a7] v
Bota-BHC 471 u 48] v 48] v 47| o - 481 u]-- 47| v 471 U] -
Deita-BHC 471 v 481 u 48] uf - 47] u| - 48] uf - 471 u 7] u] -
Gamma-BHC 47] u|-- 48] u| - 48] uf - 471 ] - 48] u| - 47] u 47) u| -
Heptachior 471 ul- 48] u|- 481 uf - 471 v -~ 48] u] - 471 v 471 u] -
Aldrin 4721 u]-- 48| uf - 48] u| - 471 u 48] u| - 471 u 471 U] -
Heptachlor epoxide 47{ u|-- 48] ul -~ 48] u| - 471 v 48| u|- 471 ] -~ 471 u) -
Endosulfan | 471 v - 48] u| - 48] u) - 471 v 48] uf-- a1 u 47| u|--
Dieldrin 94| U] — 95| u|-- 96| U] - 94 vl - 95] u| - 951 |- 94 |-
4,4-DDE 94] uf-- 95| uf - 96] u|— 94] v 95| u] - 95| u Q4] u] -
Endrin 94f u| — 95 u]-- 96] u] - 94| u 95| o - 95| u 94| u|—
Endosuifan If 94{ u]-- 95 u| - 96| uf-- Q4] u 95! | — 95] U 4| o -
44-DDD 4] u|— 95| uf-- 96] ul - 94] U - 98] uf - 95] u Q4] uf -~
Endosulfan sulfate 94| u|-~ 95| u]-- 96] ul— 94| uf-~ 95 U] - 95] v 94| ] -
4.4-DDT QA  uf - 95| ul — 6] u| -~ 94| uf - 251 uf - 9%l v 4 u| -
Methoxychlor 470 y| - 480f | - 4801 u] — 470 v 480] u| — 470 u 470] u} -
Endrin ketone Q4] v - ?5] u]-- 96] uf - 4 u 951 u]- 951 U - Q4] v -
Alpha-chlordane 470F u} - 4800 u| 480 vy} - 470 v 480] |- 470 u 470] u]--
Gamma-chiordane 470 u] -~ 480 ] -- 480 v} - 470 v 480] ] - 470[ v 470] ] --
Toxaphene 940| ul--] 9s0] u]- 960} ul-| 940 u 950 o] 950 u oa0] ul-
Aroclor-1016 470 ul—|  asof |- 480 vj—1 470 ul--] aso| - 470 v a70] uf-
Aroclor- 1221 470] uf~] 480 ul--| 480] uf-] 470 v 480 ol - 470 ul|  a70] |-
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Table A-7.2 Pesticides/PCB's
& g 3 3 & 3 Q
Compound (ug/Kg) S o3 S 9d S ad S 8a S 83 S 83 T 0d
Aroclor-1232 a70] u|l--| 480] u[-] 4s0] u|-I 470} o]--] aso] ul-| a70] |- 470] v
Aroclor-1242 470 ul- 480 o[-}  480] u|--] 47| v 480 o - 470} | - a70| U
Aroclor-1248 470] o[ 480] o] 480] of—| av0] u 480] vi--] 470l |- a70] o} -
Aroclor-1254 940 u|l-| 9s0] u[—-| 90| ul--| 9a0] o] 9s0] ul-| 9sol u]-| oa0] u]--
Aroclor- 1260 9a0] o - 950 uf - 960] u]--|  940] u]- 950 v - 950] u|--1 940 of--

* Data Quailifier. ** Data Validation.
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Table A-7.2 Pesticides/PCB's

Q 0 b 3 & > :

5 i 3 3 5 3 3 2 z 5
Compound (ug/Kg) s 08 <88 $83 33 faa faz Q3
Alpha-BHC 471 u 46] uf - 47 u] - 47l v 471 v 47 v 461 v —
Beta-BHC 471 v 46| uf -~ 471 v a7 u 47| v 47| u| - 46| v
Detta-BHC 471 u| - 46| o] - 47] u 471 v 47] vl —- a7 o] - 46] W -
Gamma-BHC 471 u]- 46] u]- 71 u]- 471 u| - 471 v] - a7 v 46| U] -
Heptachlor 471 u| - 46 u| — 47] vy - 77 u| - 47 vuf-- 471 v 46] vl -
Aldrin 471 i - 46| v - 471 u|— 47| ul-- 471 u] - 47] u 46 o] --
Heptachior epoxide 471 ul- 48] uf - a7} uf - a7{ uf - 471 ol - a7l v 46! uf —
Endosulfan | 47| v a6 o] - 471 uf - 471 |- a71 ol - 47| v a6 | —
Dieldrin 94 v 92 u]-- 95| uf - 94| uf-- 93] u| - 95 u 93| u]--
4,4-DDE 4] u| - 92} u] - 95| u] — 94| u| - 93] u-- 5] u|— 93] u|-
Endrin 94 u|— 92! u|-- 95 u] - 4] u] - 93| u|-— 95| u Q3| uf-
Endosuifan Il 94f u| - 921 |- 95 u| -~ Q4] uf - 93| u|-- 951 u| -~ 93] u]—
4.4-DDD Q4] uf .- 92 uf - 95 u] - 94} uf - 93] |- 95] u|-- 93 |-
Endosuifan sulfate Q4] u 92] uj— 95 u|-- 94| ul — 93] ul-— 95] v 93] wui-—
4,4-DDT 4| - 2] u]-- 95| u] - 94 ul - 93| u]-- 95] u 3 u|--
Methoxychlor 470] uf - 4601 uf — 4701 v] - 4701 u| -~ 470 u| - 470 u| - 460| uf-
Endrin ketone 4| u]-- 921 U] -~ 95| u| - 94| uf- 93| v 95] u 3l u]-
Alpha-chlordane 470 u} - 460] v - 470| u| - 470] |- 470] u|-- 470 v 460] u] -
Gamma-chlordane a70| || —ae0| ol 4ol of-[ | Wl a0l ol—1 a7l o 60| | -
Toxaphene 40] | - 920] vu] — 950 u|-- 240] u|- 30| | - 950] v 2301 | -
Aroclor-1016 470] uf-] 4e0] ul-{ a7 |- a70[ o - 470| ] - 470] | - as0| -
Aroclor-1221 a70f o] 460 o1 Tazo] =T a70] - 4a70] v 470 v 460] o] -
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Table A-7.2 Pesticides/PCB's
Q ¢ 3 3 3 3 @
2o FLy ZT.d F.y .o 7o E o
Compound (ug/Kg) ¥ 048 ¥ @b $ 83 3 ad 2 @b 8 @B 2 Ba
Aroclor-1232 4701 u 460 vl amof oj—| a0l -] a7 of- 470] o 460] v
Aroclor-1242 a70[ v 4600 ol a7l o1 a0l o[- Tazo|l - a70f o]-| a0} v
Aroclor-1248 470{ v a60] u[-] aro] uf-]  ar0] a70{ ul -]  470] 460l ] -
Aroclor-1254 oa0] ul--] 920} uf- 950 ul-] 90| uf- oao] u|--| 9s0] ] 930 o] -
Aroclor-1260 940 ul—-| 920] ol-{ 9s0] u[—| 90| of- 930 u]- 950{ vl 930] o] -
* Data Quaiifier, ** Data Validation. Page 278 (SMMAML XLW)Tabla A-7 2 Peslicidas PCR's
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Table A-7.2 Pesticides/PCB's

3 3 2 3 3 3 3

2 1 3 | 3 =2 Jd 2 . 2 | 3z .
Compound (ug/Kg) S o3 2wa 2Loa3 %o L3 Lz ¢ az
Alpha-BHC 471 u 46 u 471 U] -~ 471 u 48] vl - 47] ul-- 471 v
Beta-BHC a1 v 461 v a7 u 471 u| - 48] u|-- 471 u 471 u]-
Delta-BHC 47| ul- 28] v 47] |- 47| o] - a8 v 47] ] - a7] v
Gomma-BHC a7 | - 26| v a7| uf- 471 ol - a8| uf- 471 - a7{ |-
Heptachlor 471 v 46{ uf -~ 7] u| - 471 u 481 u| - 471 - 471 u|-
Aldrin 471 u| — 45 u| — 471 uf-- 471 u] - 481 u| - 471 u| - 471 ui-
Heptachlor epoxide 471 v 46| v 47 ul— 47| uf - 48] ] - 471 u] - 471 u| —
Endosulfan | 471 u} - 46| uf— 471 uf ~ 471 u] - 48] u-- 471 uf- 471 u| -
Dieldrin 93 u 93 v Q4] uf- 93] vl - 96| ul-- 3 - 4l u| -
4.4-DOE @3] |- 3 u]-- 4| |- 23| u| - 96| u] - 93] uf-- 4] uf-
Endrin @3] uf - 931 uf-- 4] uf- @3l vl - 180 v 3 |- 94 u| —
Endosulfan Ji @3 |- 93] u]-- 94 u|l— 93] ul-- 96| u|-- 93 | - 94] ul-
4,4-DDD 93] uf - 93] v 04| u| -~ 93| o] - no| o 93| u] - 94l ol -
Endosulfan sulfate 93] u]-- 93] u| - 94} u]-- 23] uf-~ 96] Ul - 3} uf- 4| |-
4.4-DDT 93] u| - 03[ o] - 94| u-- 93] ul - 96| | - 93| u] - 94| uf--
Methoxychlor 470 uf - 460{ v - 470 o] - 470 o] - 480] - 470| o] - a0 o] -
Endrin ketone Q3 v] - 931 u| - Q4] uf-- 23] u|- 96] uf- Q3 uf - 4] u] -
Alpha-chlordone 470 u 4601 | - 470] v] - 4701 | - 4801 u - 470 |- 4701 |-
Gamma-chlordane 470] uf—|  460] ul-| 470 o] aro| of- 480 v - 470 - a70| o] -
Toxaphene 930 uf - 930 ul-] 9aof u[-| 93| uf- 960 ul--| 930] |- o40] uf-
Arocior-1016 470] ul— 460 ul-{ ar0| uf-] a70] - a80] ol -] a7o] - a70] uf -
Aroclor-1221 470l of—~] asol o[- avo| o] a0 o[- 480 - a70| o] - a70] uf-
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Table A-7.2 Peslicides/PCB's

: 3 : : : 3 :

& 1 5 % i 5 i & i & i g
Compound (ug/Kg) Qod SQwad <Qoad Boad w$ouva ¥oa s
Aroclor-1232 a70] u 450] u a70f |- 470 v 480] u|-| 470 v a70{ v}
Aroclor-1242 470 u 460 u 470] ul-{ 470 v 480 of-| aro] of--]  470]
Aroclor-1248 arol of-| 40| uf a70] o[ -]  470] a80] o]l | a70] o} -] 470 |-
Arocior-1254 930 vl 930 v 940 u|--|  930] - 960] ul-] 930 - 40| of--
Aroclor-1260 930{ uf- 930| v 940] u|l—| 930] ul-] 90l o] 93] -]  ea0f of-

* Data Qualifier. ** Data Vakdation.
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Salmon Site
Table A-7.2 Pesticides/PCB's |

& )

5 | &
Compound (ug/Kg) S wal Qa3
Alpha-BHC 48] u] - 7] v
Beta-BHC 48] u 47| |~
Deita-BHC 48| u a7l ol -
Gomma-BHC 481 | - 471 |-
Heptachlor 48] | - 47] u{ -
Aldrin 48] uf-- 471 |-
Heptachlor epoxide 48] v -- 471 uf -~
Endosulfan | 481 v - 47] u
Disldrin 95 uf-- 4] uj -
4,4-DDE 95| ol - 94 v -
Endrin 951 v — 4] u| -
Endosulfan Il 95] U] -- 94| u] —
4,4-DDD 95| uj- 4] u|--
Endosulfan sulfate 951 u| — 94| uf-
4.4-DDT 95] u| -~ 94] U]~
Methoxychlor 480 uf - 470 vl —
Endrin ketone 951 uf - 94 u] -
Alpha-chlordone 480f u] -~ 470 uf -~
Gamma-chlordane 480 u|— 470] u| -
Toxaphene 950] u|-- 40l u] -
Aroclor-1016 a8l o[ a4z |-
Aroclor-1221 480 uf—| a70] o[-

* Data Qualifier. ** Data Validation,
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Table A-7.2 Pesticides/PCB's |

& =

3 5 s
Compound (ug/Kg) S ua ¢ o3
Aroclor-1232 480| uf- 470 ol -
Aroclor-1242 480 v 470 o] - !
Aroclor- 1248 480] u| — 470 u| -
Aroclor-1254 950] uf - 940] v —
Arocior-1260 9s50] u - 940 v
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Table A-7.3 Gross Alpha/Beta
& I ! > & > Q 0 S
Parameter (pCi/g) S 5 § 3 & 3 & 3 5 38 S 3 F 3 ¥ 3 3 B
Alpha s24[--|  n~ol—|  n~Nof—| 009[--] wo]J-I  wO]-]  nNO[-]  009]--] 0.09[--
Sigma Error +/- 6.84] - - J-] ol |- |- |-l o0o08[--[ 008l
MDA® 1146l Ul oasj ul 036l u]  oa7ful 306l ul  oaslul o2l uf onfuf o2 u
Bela 1890} 009[--| 157|--| 34— 19.43--] 3.4{--] o0s2]-] osol--| 06|
Sigma Error +/- 542)---{ 008|-| ois|--| o0.18]-] 28] 038]-] on[—| oaof-] on]-
MDA* 7.86 -1 013l ul 013l 02l a4l oaol-] oasl-] o] ouf-

* Minimum Detectable Activity. ** Data Validation. Page 283 (SMMAML XLW)Table A-7 3 Alpha & Beta
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Table A-7.3 Gross Alpha/Beta

3 |3 |& |3 |3 (3 |3 |3 |gs

& c% | 2 il B2 | & é 1 5‘3 | 2 &
Parameter (pCi g al § 38l 8 3 2 A 8 A 8 3 3 al 2 al ¥ A
Alpha 5.96{ - ND|---}| 12.55] J 1.96| --- ND{---| 644} 4.32|-- 0.19] --- ND| -~
1Sigma Ermor +/- 5.35] - -|--- 7.86| - 0.37]— - 0.58] - 5.61|--- 0.13]--- -{---
MDA® 7971ud] 0.3 Ul 10.06]--] 024]--}] 11.38|uyl 06| 9.30lul 0.19]--] 984l u
Bela 52.10| --- 2.92] Ul 107.27]---] 3.28| U] 85.70| - ANjyl s57.22|--- 283l U] 7191}
Sigrna Error +/- 578|--] 0.19]--- 8.78{—| 0.10]-- 7.77]--]  0.18]-- 714 0.17}--- 7.08] ---
MDA" 5.70] - 0.13f 7.03]---] 0.12]—- 7.35]--1 0.12]-- 7.47| - 0.13|--}  6.73]
* Minimum Detectable Activity. ** Data Valldation. Page 264 (SMMAML XLW)Table A-7 3 Alphg & Beta
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Table A-7.3 Gross Alpha/Betla

3 3 > 3 3

= B2 |l 2 | B . .

[ 7] * o:) - - - "
Porameler (pCl/g) v 3l v a £ 3 ¢ & & 3
Alpha ND|--{  NDf—] o020f[—] mnO|-—[  0.14]-
S_Igmo Error +/- -] --- -] - 0.14| --- -f--- 0.13]--
MDA* 0.28| Ul o2siwf o21{ul 4a3] u] o020[uy
Bela 2650 Ul 103l u] 260l U] s9.80[—] .80
Sigma Error +/- 0.17] - 012}—-] 0.16]--] 7.74]--] 0.15]--
MDA* 0.4} 012]-] o010l 853 013

* Minlmum Detectable Activity. ** Data Validation, Page 285
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Table A-7.4 Gamma Speciroscopy
& I 3 3 & 3 3 0 O
g 1| 3 3 | 3 % i 2 | & 3 z
Nuclide (pCi/g) S 3 & 3 & g & 3 £ a s 3l s al = 3 2 3z
Polassium 40 ND{ — ND|-- ND{—| NDf—}  n~Dj—f  wNDl-]  w~o]-| o[- nDf-
Sigma Error +/- -]--- -f--- o - --- -| --- - - --- -] --- -| -
MDA* 290l uf 220) U] 420yl 300 u{ 430ful s3] vl saolul az0{ul” 29U
Cesium 137 0.14] - ND]--| 059 wND|-| 0.28]- 060]-| 063 os3|-| o027
Sigma Error +/- 0.03] - -] 0.06]-- |-t 004]—] o010 o005/—| o00e]--| 604
MDA* 010}--| o010j uf oag[-| o020yl o0i0f-] oa0]-] oo ool o.10l-
Lead 212 ND|--|  NDf[--|  ND[-|  ND|--]  w~Dj-}  wnOf—| T no|[<IT nol— no[—
Sigma Error +/- -l -|— -|—- -1 - -1 |- -l |- |-
MDA" 0100y o010yl osoful o1oful o020 u] o020 u] e20u] o3[ ul o20lU
Bismuth 214 ND|--] ND[—| ND|—| NDj—| ND|-] wOl--|  w~o|--] wol—-[ T nol-
Sigma Error +/- e -f == |- -] == o -} o o -}
MDA* 020l uj 030 vl osoju]l o020 ul o030} uf 030 ul o020 ul o040 u] o040 v
Uranium 235 ND[--] NDf—~] ND|-—| ND|-| nND[-] wmp|-|  wno|l--] T ol ol
Sigma Eror +/- o -] --- - -} — <] — . -|— b |-
MDA" 0500 Ul o040ju]l 1oojul osoflul o060l ul o060l ul o040l u] osolul o070 U
Uranium238 ND]--- NDf—] tDf—1  NDf—|  ND[—|  wnol-]  w~no|l-]  wp[-]  nO[—
Sigma Emor +/- -] o |- o -|--- i R i hoe i -]
MDA® 140Ul osojul 19oful  13oful 120l bl ol vl ragl o] 9o Ul yeol U
Certium 144 ND|--] ND[—} ND|-| ND|-| nND[—| wnp|-|  nOl--]  wo[-] nol-
Sigma Error +/- -|--- o -|--- -f--- -] --- -{--- -] --- -] --- -{---
IMDA® 040l v 030fu] osoju]l osoful o040l vl osol vl o4l u] oso]ul” osolu
Thallium 208 ND[—| NDf-] ND|—}  ND|—| nD[--]  nD|-|  nO|-]  ~ol-]  nOl-—
Sigma Ermor +/- -|--- o o o i o o -] -] ---
MDA® 010t ul o01ojul o030yl oioful oaoful oaolul eaolul 020l U o020l v
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Table A-7.4 Gamma Speciroscopy

3 I 3 3 % 3 > Q Q

2 [ 8 | 3 | 3 | 3 . 5 | & | B :| =
Nuclide (Ci/g) S 3 & 3 & 3 & 3 £ 3l & 3 = 3 s 3 & z
Radium 226 ND|—[ ND|--] aD[—-[ D[] nb[-]  no[-] mo[<| ol nol-
Sigrma Error +/- |- -|--- . o o . o o N
MDA 020u] o]yl osoJul o2]|ul o30]ul o3l ul o2 ul o4l ul o2zl
Cerium 139 NOJ---t  NDf—| NDf[--] ~Dl—| no[|  wol—f ~ol=| wo[—| |-
Sigma Eror +/- | --- - --- -] --- | --- = -f - -}--- -J-e |-
MDA’ 006Ul o004yl o0tul o008l ul o007l ul ooslul ocosl U] o010l Ul oosl U
Lead 210 ND[--)  ND[-~}] nD[~}  nD|—-|  No[—| ol mNoj—=]  mol—|  npol-
Sigma Error +/- |- -] - . o o o o o
MDA" 1070l vl o006l ul_ 190f ul 1040{ U]  1a0f U] reol U] asof uf 190l ol oosl U
Thorium 230 - - i |- |- |- - |- |-
Sigma Eror +/- e o -|--- o . N - . |-
MDA’ |- |- J-- - - - |- - -

* Minimum Detectable Activity. ** Data Validation. Page 287 (SMMAML XLW)Table A-7 4 Gamma Spec.
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Table A-7.4 Gamma Spectroscopy
: |2 .0g .09 | g 18 |8 |¢
& i1 % il 5 1|l 3 1|l 2 | 8 = B i 3 :
Nuclide (pCi/g) ¢ 3l ¢ g w 3 ¢ 3 ¢ 3z F 3 2 3 3 3 £ 3
Polassium 40 ND|--{ 2.80]--] 4.40|-- NDl--]  4.90]-— ND|-—- ND{ --- ND|--|  3.60]---
Sigma Error +/- A os0[—| 1.20]-- 4]  090]-- o[- |- 4| 0.40]--
MDA* 370 | 240(—] 420]—| 260Ul 3s0]—| o020 u] 320 u]l eeof U] 190|-—
Cesium 137 0.18|--- ND{—|  NDf-- NO|--[ 033]—] wno|-|  0.26]— NDf--|  3.50f--
Sigma Error +/- 0.03[— |- |- 4| o004 |  0.03}-- 41  o020]---
MDA" 0101 o0yl o020 ul o0l ul ool o020 u] o0a0]-] oa0ful  030]—
Lead 212 ND]--|  ND|-] o040[—]  w~D|-- NDl--f  ND|—-| wapof-]  aD|--]  ND[-
Sigma Enror +/- |- -] 0.10]- Jee - - -f f |-
MDA* 030 u] o20juf o30l--| o2yl o22]u oi]u] o2 ul osoful oz20lu
Bismuth 214 ND|--]  nND]--|  ND|-- ND|--  ND|-]  ND|-|  w~D|l-]  w~D|-|  wDf--
Sigma Emror +/- e - - u - . o -|--- -
MDA’ 040 u| o030yl o4oju]l o020lul o3ojul o30ful o030]ul o30]u]l 030U
Uranium 235 ND| - NDj—| ®ND|-—] NDj—| NDj—}  ND|-]  wnO]-| Nl wnOl--
Sigma Error +/- e e s -|--- -1 -|--- -)--- o o
MDA* 070ju] o04olu] osojul o7olul  o7olul o040l Ul oeof Ul 100l Ul osol U
Uranium238 ND|-—-]  ND|—| 190|~} nD|-|  NDj--]  Nbl--]  w~p|--|  ~D[] T Dl
Sigma Error +/- Ko -{—] 0.05)-- - o e - -1--- -] -]
MDA 150 Ul t30jul r70]-]  1eolul  vaolul vso]ul sl ul  vsof ul ol U
Cerium 144 ND|--]  ~D|--]  NDJ-- ND|--|  ND{--|  NDJ-- NDf--|  NDJ--|  ND|--
Sigma Ermor +/- B -f— o -1 |- e -] - - -|---
MDA* 060l Ul 040ju] o070yl osoful 060l ul o040l u] oeo] ul osol U] 030 U
Thallium 208 NDl--]  ND|-- NDJ--]  NB|-—]  ND|-]  nD[--]  wNpl--|  wol--[  Np[---
Sigma Emor +/- -] |- i i b o ---- o | — -]---
MDA* 020juf owu]l o2y o10ful o02]u o10]ul o020u] o2|ul o1y
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Table A-7.4 Gamma Speciroscopy

5 S S 5 g 5 5 5 5

2 | 3 | 2 2 :| 3 |3 . z | 3 | 3
Nuctide (pCi/g) ¢ 8 & 3 ¢ 3 ¢ 3 ¢ g = 3l 2 3 2 z 2 3
Radium 224 ND| --- ND]--- ND| - NDJ - NDJ-- ND{ - NDJ --- NDJ| --- ND| ---
Sigma Emor +/- =) -s- -] -] -~ -{ - -] --- -|-- -} o -l
MDA* 0.30] U 0.20| U 030 U 0.20] U 0.30] U 0.20{ V 0.30] U 0.30] U 0.20| U
Cerium 139 ND| - NDl-]  0.14]- ND} --- ND| --- ND| --- ND|--- ND|--- ND|---
Sigma Error +/- -]--- -|--- 0.02]--- -|--- - --- - -{ - -]-—- .
MDA* 010l Yl 007 uf 010} o009 ul o010ful o060l ul ooelul oo ul coel u
Lead 210 ND{ --- NDl—]|  1.70| - NDJ| --- ND| - ND|--- ND| --- ND| --- NDJ ---
Sigma Error +/- . -|---|__ 0.40{-- -|= -] o |- -|---
MDA* 1.90] U 0.03] U 1.50]-—-] 15.70} U 1.70] U] 10.50] u 1.50| U 2.00 U 0.07] U
Thoriumn 230 -l -|-- . o |- -l - -]
SIgma Error +/- o R o -l o e = foe b o s i e ol s
MDA* -] - -] --- o B o o . o b .

* Minimum Detectable Activity. ** Data Validaotion. Page 289 (SMMAML XLW)Table A-7 4 Gamma Spec.
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Table A-7.4 Gamma Spectroscopy
% Q & 3 3 & 7 3 &
2 1| 2 3 3 3 g2 |z |2 |3 .
Nuclide (pCi/g) s 3l 2 al $ 3 S 5 S 3 8 3 2 3 2 3 Q% 3
Pofassium 40 ND|-|  5.60] - NDl--|  9.50]- NDJ--- ND{-]  n~NDf—] 3.00]-- ND| ---
Sigma Error +/- A= 10f - | 1.40{-- |- |- |-] o©.30]-- -
MDA* 390ful] 3s50[---{ 240ju] 750]-| 180l u| 690l u| 300l ul reo|-| 10l U
Cesium 137 ND] - ND] --- ND{--| 031 NDJ] - NDj— NDJ - ND] --- ND/|-—
Sigma Error +/- - = -]  0.08]-- -[— |- |- |- -|---
MDA* om0jul 020] uj o010yl o1ol—{ o20]u o2]ul owjul owlu] o20lv
Lead 212 ND| - ND] |  0.54)-- ND| - NDJ--- ND| - NDf --- ND] - ND|-—
Sigma Error +/- J-- -] 008]-- |- |- | f— = |-
MDA* 020/u] o020 v o020 o30ju]l o10lul o030yl o020ful o20{ul oi0lu
Bismulh 214 ND{-- - - ND| - ND|-- ND|-— ND| - ND|-— ND|-- ND|---
Sigma Error +/- o o R 41— 1= e o oy |- - -
MDA* 0.20] U 4| 02]u] o40]u{ o3ojul osolul o030u 02l u o020lu
 |uromium 235 ND| -~ o - o[- |- |- -} f - |- |-
Sigma Error +/- -] . s o o o -| - -] -]
MDA* 0.40} U = - - of |- o[- |-~ |---
Uronium238 ND| - |- ND|-- ND|-- ND|-—- ND] - ND|-— ND|-— NDJ -~
Sigma Error +/- -l - e - - o -] e o
MDA" 1.10| U 4] 10ju) 2000yl 40juf  1soful 120ful 130l ul 1ol u
Cerium 144 ND|-— - |- |- o[- |- - f--- |
Sigma Emor +/- o e -f - - -]--- e |- o - -|---
MDA* 0.30] U of |- |- of- = |- |- [
Thallium 208 ND|-- ND| — ND|-- NDJ - ND|-—- ND|—|  0.13}-- ND|-- ND|---
Sigma Eror +/- o o o -] o= |- 003[- - |-
MDA* owul o2 u ooyl 02 v o1y o2lu o10-] owlul oi0lU
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Table A-7.4 Gamma Spectroscopy

3 9 3 = > 3 z 3 3

2 :| 3 a2 :| & 7 i 3 | = | B &
Nuclide (pCi/g) < 3 % 3 £ 3 3 3 £ 3 £ 3 2 3 2 Al 8 3
Radiurm 226 NDf--|  nDJ --- ND|--]  ND|-]  nNDl--]  ND|-]  mDl--] wo[-| nNDI--
Sigmo Etror +/- =|-- = —- o B = == o T =] --- o =f == -
MDA 020l u] 030 vl o2yl o040]u] o2 ul o4olul osz0l u| o020 u| ozlU
Cerium 139 ND| - - | J-- ofen |- | f [
Sigma Error +/- [ -f - [ |- |- f f - o
MDA® 0.06] U | |- e [ |- |-~ - |
Lead 210 ND|-- | - ND|--| NDJ--]  nNpf-]  nOl-]  wol-|  wof—-]  nol—
Sigma Error +/- [ |~ - |- |-~ - |- |- |-
MDA 007} u -] _voful 240l u] 100f u] 230l ul 120 u]l 1000l U o010l U
Thotium 230 - | - ND|--|  NDJ--]  NDf--]  nDf-]  nol--l o[ Nl
Sigma Error +/- |- . -1 o u -] -[— -l o
MDA* - A1 1450} Ul 2380l vl 38.30[ ul 21.60] Ul 1490[ U] “s6.20] U[ 11.40| U

* Minimum Detectable Activity. ** Data Validation. Page 291 (SMMAML XLW)Table A-7 4 Gamma Spac
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Table A-7.4 Gamma Spectroscopy
3 3 3 2 3 3 3 3 3
g | & :| 3 2 | 3 | 2 | 2 :| = . 5 ¢
Nuclide (pCi/g) Q 3l 9 3 9 3 3 3 2 3 % 2 4 3 <L 3 < 3
Polassium 40 ND] - ND{--]  ND|-- ND|--|  420|-] 270]---] s20|--] 250[-- ND| -
Sigma Error +/- |- - {— || __0s0{—| o03o]--| oso[--] o0a0-- - -
MDA’ 560l Ul 160Ul 250 y| 330yl  19of--| 260~ 320[-] 180 ee0l u
Cesium 137 NDj -- ND|-|  n~D|—}  ~Dj-- ND| - ND|--]  NDf-—-|  np|-—|  NDJ -
Sigma Error +/- -] - o - o -| - -] --- o -f--- s s
MDA" 030yl oiofu] o010yl o020 Ul oioJul oa0lu] o2fu] owlul ozl u
Lead 212 080|--| nND|-] n~D|--]  ND|-- ND|--- ND|--|  ND|-]  ND|-- ND] -
Sigma Error +/- 0.10[ -|--- -|— |~ - |- - - | -
MDA" 040|—f 010Juj o020jul o020lu] o020 u} o020ful o2fu] o0 ul ozl U
Bismuth 214 ND}--- ND|--]  NDJ-- ND|--- ND|--| ND|--{ ND{-—|  ND|-- ND| -
Sigma Error +/- e -l - o b o -1 <) o s -] -
MDA® 060l Ul o020jul o020yl o40lul o30lul o020l uf o030l u] o2 ul 040l U
Uranium 235 o |- |- o o |~ . - -
Sigma Error +/- o s - -1 i o -] o e o -l -
MDA" -f - -} - |- - o o o -] -
Uranium238 ND) - ND|-—|  ND|-- ND|--|  ND|--|  NDJ-—}  ND|-]  nD]-- ND| -
Stgma Error +/- o -]~ o -l o — -|--- -] -
MDA" 2600 U1 100t vl vaofuf 140 v vioful  raoful  vsof ul o vaol o] v1eol
Cerium 144 . e [ - - [ |- -] -
Sigma Error +/- o il -} -|--- -] - - o -|--- e
MDA* o - | -f - N - |- [ |
Thallium 208 ND|--| _ ND|-- ND|-—} 0.14]---]  NDj-—|  ND|- ND|--|  ND]-- ND/ —
Sigma Emwor +/- e |- e o 0.04] --- - o b -] . s -] ---
MDA" 020(ul oloju o20jul owf--[ owul oioful oiful o0l o] o0l v

" Minimum Detectable Activity. ** Data Validation.
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Table A-7.4 Gamma Spectioscopy

3 3 @ " ) 3 3 3 3

3 :| 3 . g | 3 | 3 2 ¢ 3 | 2 :| 2
Nuclide (Ci/g) _ S 8 @ & @ 23 g & 9 3 ¢ 3 4 3zl & 3 I 3
Radium 226 NDl-—-] NOf-—f NDf-| NO|-f NOl—-| mof—  wo[-| mOl—-|  nOl—
Sigma Error +/- -] - o = - o o -[--- o e o
MDA* 0S0J Ul 020 uf o020yl 030]ul o030 ul o020yl ol u] ozl u][ 04| u
Cerium 139 |- | | -}~ { [ f - — | -
Stgma Etror +/- -|--- o -|--- -|--- . o . -] -
MDA* - |- - |- | f- |- - |- -
Lead 210 NDl--| NDj—] NDj—f ND|-| ND|-|  n~ol—-]  ~o|-]  w~Ol-]  nol—
Sigma Error +/- -| - . o -] - o -|--- o -|--- -] -
MDA’ 2501 Uf 9twjul 140{u]l 18olul ool ul  vooful  reol o]l 9ol Ul 160l U
Thorium 230 ND{-—-| ND|--] NDO|-f nD[-]  Nol-|  mnof-]  w~ol—] wol—] o —
Sigma Etror +/- of- | — -f--- N - f f - - =
MDA® 3060l U] 33.60] Ul 14.30] U] 1660l | 10.70[ U] 290 Ul 1500 U 33.10] Ul 2170l ©
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Table A-7.4 Gamma Spectroscopy
= 3 & % 3
Nuclide (pCi/g) s 3 4 3 ¢ 3 ¢ 3z ¢ 3
Potassium 40 0.80 - | 3.10|— NDJ--|  190] | 3.90] -
Sigma Error +/- 1.20] --- 0.40] --- -] - 0.40] --- 0.40] -
MDA* 770l -] 18o]—| esof u] e8| .70 —
Cesium 137 ND/| --- ND/ --- ND|--- ND| — ND| -
Sigma Error +/- -] - - -]--- -] - -] -
MDA* 020 Ul ooyl o020 uf 010 Ul 0.0 U
Lead 212 ND| - ND| --- ND|--- ND| --- ND| -
ﬂgmo Error +/- -f - o Rt -~ -l -~ =] =~
MDA* 040] Ul o020l Uf o0.30fuU] o010 Ul o020 u
Bismuth 214 ND] --- NDJ - ND|-—- ND| — ND| --
Sigma Eror +/- -| - [~ < - -] - =
MDA"* 040l Ul 020Ul osolul o2 ul o2 u
Uranium 235 -| --- -|— ND/| - o| - -| -
Sigma Error +/- o e o D -] -
MDA* -] --- ----] 0.10] U - --- -| -
Uranium238 NDJ - NDJ -~ ND|-— ND| --- ND| ---
Sigma Error +/- ol B |- o s o -] ---
MDA* 220 Ul 10l vl eojul 100l Ul rvao| u
Cerium 144 - --- -} - ND|-— -] -~ -l ---
Sigma Error +/- o o B e -l -
MDA* - - -|--]  0.90] U -] - - -
Thollium 208 ND{ - ND|-— NDJ-— ND| - ND| ---
Sigma Emor +/- -] —- -[--- e e -} -
MDA* 020 Ul o10ul o200ul o010 W o0 v

* Minimum Detectable Activity. ** Data Validation. Page 294 (SMMAML XLW|Table A-7 4 Gammao Spec.
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Table A-7.4 Gamma Spectroscopy

w 3 b 3 >

P o oz 2 |E .

L 2L 2 b 3 &6 3 6 S
Nuclide (pCi/Q) ) Ol Ol © o] e [a) R 0
Radium 226 NDJ --- ND{--- ND|--- ND| - ND| ---
Sigma Error +/- - o -f - <] - e
MDA* 040 vl o020yl o4yl o020 u| o2 v
Cerium 139 -] - |- NDJ - -f — -] -
Sigma Error +/- - - o -] - - o
MDA® -] - 4| o1 u ] -- -| -
Ltead 210 NDJ --- NDJ--- ND|— ND| --- ND| ---
ISigma Eror +/- ] — -] o By o -] -
MDA’ 200 Ul w40l ul 2200 uf o003l ul 970 U
Thorium 230 22.80] — NDJ --- -| - NDJ - ND| —
Sigma Error +/- 4.40] - -] R -] - o
MDA" 18.90) —| 36.00] U 41 930 u] 3600 U

* Minimum Detectable Activity. ** Data Validation, Page 295
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Salmon Site Small Mammal Biota Sampling February 1993
Table A-7.5 Tritium

3 I :: 3 3 3 3 Q ¢

3 | % 1| 3 :| 3 | 2031 3 | 20y 3 il 2 ¢
Nuclide (pCi/g) _ S 8 & & § 3 & 3 5 g £ a = 3 £ 3 ¢ 3
Tritium 12.70]---]  0.10[— ND| --- ND|—|  0.35]--- 1.14] -]  6.37|— ND|--]  0.83|---
Sigma Emor +/- 1.26]--|  0.03]--- - -l 0.06]-- 0.15]-—-| 0.65]- -] 0.10]—
MDA* 0.07]--- 0.07]--- 0131 U 0.13] U 0.08] — 0.14] - 0.12]--- 014 U 0.09]---
* Minimum Detectable Activity, **Data Validation, Page 296 (SMMAML XL W) Table A-7.5 Tritium
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Table A-7.5 Tritium
Q Q O % Q Q 3 3 %
EHRFEFER R R
Nuclide (pCi/g) ngo%‘o%oqo:&méa?a%a
Tritium 3.85} --- 0.45]---1 39.77]--- 0.20] --- 1.46]-— 0.18]-- 0.08] --- 0.59] - 0.51] -
ISigma Eror +/- 0.41]--- 0.08] --- 3.93]--- 0.07]--- 0.17}--- 0.07|--- 0.05] --- 0.10] - 0.09] ---
MDA* 0.14]--- 0.13]--- 0.16] — 0.14] --- 0.12{--- 0.14)--- 0.121 U 0.14] --- 0.14f ---
* Minimum Detectable Activity. **Data Validation. Page 297 (SMMAML XLW)Table A-7 .5 Tritium
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Table A-7.5 Tritium

o | 9 3 3 3 3 > 3 &

z2: &2 :| 3 : 5 3 3 | 3 ] 3 AN 4 % 3
Nuclide (pCi/gQ) S8 3 3 § A & 3 § 3 2 3 2 3l g al 8 A
Tritium 0.39]| - 0.25] ND{ --- ND| --- ND} --- ND|---| 20.17]--- 11.368]--- ND| ---
Sigma Error +/- 0.08)—! 007 |- |- {— [ 200  1.14]- |
MDA* 0.14] --- 0.14} --- 0.18] U 0.22] U 023l U 0.15] U 0.22] - 0.21]--- 0.12| U
* Minimum Detectabie Activity, **Oata Validation. Page 298 SMMAML XLW)Toble A-7.5 Tritium
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Salmon Site small Mammal Biota Sampling February 1993
Table A-7.5 Tritium

Z 3 3 3 3 3 I > &

MR IR R R
Nuclide (pCi/g) 8 & 8 3 g 3 8 3 8 3 ¢ 3z 4 ol 8 Bl %5 A
Trittum ND]J --- ND] --- 0.25] - ND| — ND] --- 0.38]--- ND| --- ND| --- ND{ ---
Sigma Eror +/- -]--- o 0.07]--—- -f--- -]--- 0.06] --- -}--- -] -} ---
MDA" 029 U 0.20] U 0.13}-— 0.16{ U 0.9l U 0.09]--- 0.11] - 0.05| 0.10] U
* Minimum Detectable Activity. **Data Validation. Page 299 (SMMAML XLW)Table A-7.5 Tritiumn
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Table A-7.5 Tritium
5 b2 @ 2 3
5 | 2 | 3 | & | B
Nuclide (pCi/g) s 3 % 3 @ & ¢ 3y ¢ 3
Tritium nDl--]  ND]- ND|--|  ND|—] 0.2
Sigma Error +/- o o -] -|--- 0.06] -
MDA’ XK B GNE) Y] Y] I NP B K A

* Minimum Detectable Activity. **Data Validation.
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Table A-8.1 Meials

& 7 3 & s 3 3

= . 3 . 3 : 3 2 3 3
Compound (mg/Kg) < 83 2 93 L 53 2 5 A 2 53 2 53 2 53
Alurninum 740 8| 4 25 e v 1.5 8f u 58 8l u 2] o u 1.8] o v 1.9( 8 |
Antimony 26] |- 4.7 ul - 24{ vu|- 26] v] - 271 v 45| v 251 u
Arsenic 0.48] uwf w 007] u 0.05] uw| w 0.46] uw{ w 0.05] uw| w 007] v 0.04] uw] uJ
Barium 370.00] 094] Bl J 039 8| J 345.00 080] 8l J 061 e o o028 o s
Berylium 0.04] u]-- 0.08 u|- 004 u]-- 0.04 - 004 u 0.07] u|-- 0.04] uf -
Cadmium 0.13] u|-- 0.23] uf- 0.12] uf - 0.15] 8| 4 0.13] v| - 0.22] ul]- 0.12] |-
Caicium 209000 |- 440 |- 163] 8| Jf 199000 |- aso] |- ass| g 4 185 8] J
Chromium 340 |[-| os8 J 022 o o 3200 -] o061 039] o J| o047 —
Cobalt 0.28 0.50 0.26] uj-- 0.28 —-| 029 uf- 0.48] |- 0.27] wu|--
Copper 0.28{ 8| ul 62.60 1.50 - 0.17 — 3.00 -] 33.50| - 1708  { -
Iron 104] || 1460l [-| 240 |- 2.8 J 358 213.0) 29 |-
Lead 13.90 — 0.05 J C.04] u|-— 0.38 - 0.27 - 0.05| uw| w 0.06] u] uyf
Magnesium 3350.0 -1 1840 J 256.0] 31000 |- 7v7) 8] o 1990 8 o 2700 |-
Manganese 1200 -] 630 [-| a2 T-] 130 260l |--] 520 330 |-
Mercury 0.04] u|-- 0.04] 8] 4 0.07 0.03] u]-- 004 u 0.06{ 8| 4 0.19 -—
Nickel 0.94] u] - 1.70f ul-| 088] ul—-| o094 |- 097) u| -~ 1.60] uf - 0.9] uf -
Potassium 356 ul 2620 -] 3380 368 vl 821 —| 3200 3410
Selentum 0.48] u 0.23} |- 0.45 0,46 —| 047] v 0.720] ul- 0.43] u--
Sitver 0.16] uf-- .29 u] - 0.15} uf-- 0.16 017] ul - 0.28] u|- 0.16] u}f--
Sodium 5190.0 ~| 9250 735.0 --| 5220.0] -1 5270 906.0 635.0] u
Thallium 0.05| uw| w 0.07] uw] s 0.05] uw] w 0.05] u]- 0.05) uwf vy  0.07] uw] W 0.04] uw| uy
Vanadium 0.17] u| - 0.30] u]-— 0.6 u{- 0171 uf - 0171 o - 0.29] u|- 0.16] u] -
Zinc 99.1 - 32.2 — 3.3 - 70.4 -~ 7.6 39.8 43.7
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Table A-8.1 Melals

- Q - e - Q -+

@ & o u < > 2

g, : § : 2 : 3 : 3 : § : -2;: :
Compound (mg/Kg) Q &3 C 3 9&15 © oA Q 3 © 53 © &3
Aluminum 51 8| u 45| 8 31| 8l u 21| - 19 8l v 1.6 o] - 19| ol u
Antimony 2.1 u|-- 2.1 uf- 26] v 2.9 8| - 4.3 u|-— 42| u 2.5] uf -
Arsenic 048] velu|l 048] v 005 uf-—-| 005 v|- 0.06] v 0.09] ul—{ 0.05] uw| uj|
Bariumn 415.00 405.00 052 sl Jf 082 8|-] o04s] 8| J o040l &l 0.34] 8 J|
Beryllium 0.03] |- 0.03] u}- 0.04] v - 0.04] ul- 0.07] y| - 0.07] v]- 0.04] u| -
Cadmium 010 ul—-1 ©10] vf—] 033 uf—| 013f u|--| o21] of-] 022 e[| ca2[ |-
Calcium 226000 231000 174] of J| 388 |- 85| ol Jf 246 of--] 200] 8 .
Chromium 3.60 -|  as0 -1 050 042| o] 031 e J 042] of--] 033 o .
Cobalt 0.22 - 0.23] uf- 0.28] u]- 029] vu|- 059] 8] 4 Q.48 - 0.27} u|--
Copper 0.14 — 0.14] vy~ 2.60 - 0.76] 8}--| 52.50} —| 5200 1.50) —
iron 3.5 J 24 ol | 2| [-| “serl -1 wesol [ 7ol (=] 228 |-
Lead NotRun| -J—[NotRun|] || 8820 |- 2040 670 s|-| 230 009 e |
Magnesium 3190.0 3200.0 39.3] 8l o 503] ef—-| 1800 8 J 1700] 8- 2370
Manganese 1.40 v 1.40 — 3.20 0.50] s|- 8.10 — 4.80 0271 8 4
Mercury 0.03 - 0.03] u|-—- 0.05F u| - 004 o -—- 005] 8 4 005 Q04F v~
Nickel 0.75 077] ul—] 093] ul--] 09 uf- 1.60] o] - 1.50 090 o] -
Potassium 309 u 335 - 434 U 596 2470 2380 2890
Selenium 048] uf--| 048] u|l-| 047] u|--] 048] ul- 059 u 0.88 0.49] o]-
Sitver 0.13] vu] - 0.13] vl - Q.16 u] - 0171 v 0.27] u|- 0.27 0.16] v
Sodium 5720.0 —| 55900] -] 2180] e J 4no 1260.0 1184.0 568.0 v
Thatlium 0.05] uf— 0.05] u]— 0.05] uw] uJ 0.05] vu|- 0.06f uw] uy 0.09 0.05{ uw| wJ
Vanadium 0.13] u] — 0.14 v - 0.17] u]-- 017] v 0.28] u| - 0.28 - 0.16] u]-
Zinc 5160 |-| s3aof [- 33 |- 4.4 368 || 366 30.3
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Table A-8.1 Metals

? o o o

> & & s i % 3

‘—5:. H 3 : § : -% : § : Z : 5 :
Compound (mg/Kg) 2038 S 338 ©2u3 Sza Sz 25z 2 53
Aluminum 7] 8 55 o J 56| slne a3l ef o a0l e 1.5 of J 1.6] 8lne
Antimony 25| v 22| ul- 24| u[np 971 v 10.5] ulnp 26| v 27] ulwe
Arsenic 005 ul--| 042fuw-] 042 olne]l 0200 U 0.20] ulwe] 048] o 0.46] ulwe
Barium 0.40] 8]--{ 51500 -] 519.00) NP 0.55] 8| J 0.47] 8|~ 012] e 0.17] sa{NpP
Beryllium 0.04] u]-- 0.06( | J 0.05] B|ne 0.16] uf - 0.21] s{np 005{ Bl v 0.05] B|NP
Cadrmium 0.12] u}- 01 |- 0.12] ulnp 047] u]- 0.51] ulne 0.12] v]- 0.13F ulne
Calcium 250 — | 218000 -{ 229000 NP 299] 8] J 2711 | NP 96.5] B 4 117]  B| NP
Chromium 022] o) 340f || 330 Inl o071 o] I “0es] ufw| o006l 8l | 024 elre
Cobait 0.27 0.24] v|- 0.26] u{np 1.00] uf — 1.10] ulnp 028 v]-- 0.29] u|np
Copper 1.40 0.5 u 0.16] ulnel 5.0 220] o[ne] 4950 [--[ 4530 [wp
fron 290 - 28] 8 v 3.8] s|NP 155! el u 33.9 NPl 217.0] — 170.0 NP
Lead 1.28 - 0.52 ~ 0.45 NP 0.40] ) . 0.171 u[Ne 0.05] uw| v 0.05{ u|np
IMagnesium 268.0 -1 3230.0| -1 3270.0} NP 775 ol 86.2] sIne|l 16200 B 4 1780| slne
Manganese 076 |-t 110 |-] a0l fwe[ 021 o[ 023 o] a0l || 300 [rw
Mercury 004] & 003] v 0.04] slnp 0071 8 u 0.06] 8|nep 008 8 u 0.05{ e|np
Nickel 090 u|— 0.81] u| -~ 0.86] ulne 3.80] u]- 3.80] uinel 092 u]-- 0.95] u|np
Potassium 3120 316 -~ 387 NP 581 sl J 537] BINP|  266Q) - 2660] NP
Selenium 0491 u|-— 042 uvjw] 042 ulnel 020] ul.- 0.20] ulne] 049 Bw| J| 036 elnp
Silver 0.16] vl— 0.14] v - 0.151 v]lwe 0.61] y-- 0.66] ulne 0.16] v] - 0.17] ulnp
Sodium 715.0 5210.0 5380.0 NPl 39401 sf J 50800 elwnel 8340 -~ 1034.0 NP
Thallium 005 vl-] o004fuw]uw| o004 ulne] 0200 - 020] ulne]  005] o 0.05( u|wne
Vanadium 016} y- 0.15] uf- 0.16] ulne|l 0.63] u] - 0.68] ulne|l 007 u]-- 0.17] ulne
Zinc 42.6 - 507 —| 560 |ne 4 60| Inel 319 33.5 NP
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Table A-8.1 Metals
> 3 3 I 3 2 &
=R 5 3 3 3 g S Z i
Compound (mg/Kg) 2 g3 2 o3 L3 a3z a3 “ o3 £ 03
Aluminum 1.4 o 4 1.8] 8|ne 55 8l 4 6.8 8 . 15 o J 1 8l | 64| s
Antimony 26| v 27| ulne 3.3 1.1] v - 24| v 24| v 271 v
Arsenic 047{ v 0.46] ulnel  0.50f uw]- 019 ol o 049] o[- oao| v 1.40] sw| 4
Barium 021] o J 029 efne] 54000 |- 075] e of 021 of J 072 o o s6500] |-
Berylliumn 0.04] 005] ginel 005 Bl o 022 8] o004 J-[ oos| e ol o004
Cadmium 0131 v 0.13] ufnNP 0131 u|-- 0.54] u|-—- 0.39 0121 y|- 0.13 -
Caicium 133} s J 157] 8| Np| 227000| 338] 8] v 132] B} J 336 -1 207000| ~
Chromium 0.06] v 024] slne| 330 || o070 of--| oasl o] o] ul- 340 |-
Cobalt 028] uj—1 029 uiwe] 030 ul-| 1200 oI 025 |- o26] - 020 o
Copper 2.10 1.80 NP 0.18] u| - 340 8 J 4030 1.50 0.18| |-
Iron 27.9 ol 225 e as| o o 217 ul 2040 |[-| 252 u 43| s 4
Lead 0.0} ew{ J] 005 ulne|l 032 —~] 019 uw-] 005 u--| 004 ul-| 095 —
Magnesium 2770] || 1990 elne| 32300] || oro[ e J 1680 8l J| 2830 |- 30500] |-
Manganese g.17] B8] J 0.21] s|np 1.40] - 0.24] - 4.40 018 8| J 1.60 —-
' IMercury 006| 8l u| 004 slne] o004] o] W] o00s] o[-] o020 ol 00s| of o] ood4l -
Nicket 0.93 u| - 0.96] ulwp 1.00]  uf-- 4,00 |- 0.85] u|-- 0.86] u| - 0.98
Potassium 3560l |--| 2600 Ine|  385] |- 870) 8l 4 2380 [--| 370 |- 274 U
Selenium 0.24] uw] - 0.23] ulwp 0.66| Bel 4 0.19] uw| w| 0.42] ew| J 0.20] uw| us 0.57] sw|
Siiver 0.16] uvlwl 017 u|ne 0.17] u| - 070} | — 015 u| - 0.15] wuf - G171 ul--
Sodium 573.0 ~| 5050 nel 625001 || 7110 8 4 10500 50700 |--| 55900 -
Thallium 0.05f ul— 0.05] ulnp 0.05] vw| us 0.19] uf- 0.05 - 0.04] u]-- 0.04} uw] w
Vanadium 0.2 |- 0.17] ulne 0.18] u| - 0721 u|- 015 u| - 016 u-- 0.18] u| -
Zinc 36l |-l 266l |ne] 704 |- 54 (-] 366 s06] [ 700
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Table A-8.1 Melals

I 5 3 @ I 7 >

2o 03 | 3 | 3 | 3 . 3 | 3 .
Compound (mg/Kg) L 38 £ oa % gad 2sa 953 ¢ua ¢z
Aturninum 2.1 8| v 3.7 o u 1.8] 8| v 51 8 v a9 ol o] 36 8| u 1.4] 8 4
Antimony 27] v 42} U] - 26] - 2.7] u] - 2.6] ul-- 85] u| - 2.1 v -
Arsenic 005 u 007 u|- 0.05] u|-- 0.62f sw| o 0.05} uw]{ w 010 u|-- 0.05] uw| --
Barium 0.63| 8] J 0.44{ 8| 4 0.32] 8] J| 560.00} - 1.80] g J 041] 8| J 0.371 e| J|
Beryllium 0.04] u| - 0071 uf- 0.04f |- 0.04f v -- 0.04 — 0.09] u|-- 0.03] vl -
Cadmium 013} uf-- 0201 |- 0.13] uf- 0.13{ v 0.i2] u|— 0.27] uf-- 0.10] vu]--
Calchum 326 271 8f o  169] 8| 4} 204000 — 665 - 192] o] J 2 -
Chromium 028 of o 032 ol J oss| [ 290 T o020 e | o077 & o o039 |-
Cobalt 029 ul-- 0.45f uf-- 0.29] u|-- 0.29] u|-- 0.28] u|- 0.60| u|- 0.22] u}-
Copper 0.28] 8 4 64.80 — 2.20 — 0.18| u] - 0.85| 8] vl 55.30] — 2.00 —
Iron 40| 8 J 13700 |--| 3as] |- 37| o | 223 || o2s80] |- asel |-
Lead 0.05] uf - 0.06} uw| uJ 0.05] sf us 1.80} 0.12] 6] u 0.12] aw| uJ 0.08] B]uw
Magnesium 254 o o 2040] 8 J| 2440l [-| 31900 || 738 | J| 1820] o J 2750 |-
Manganese 009| of J 590 [-[ o29] o f 10| [ o073 [ 540 [-| o8| [-
Mercury 0.05] u|-- 0.04] 8| J 0.03] u}-- 0.03| u|-- 0.05{ u|~- 0.19 — 0.03
Nickel 097] u] - 1.50] v 0.95] uf - 0.98] u]-- 092F u]-- 200 v]-- 0.75
Potassium 182| 8l u] 2s80] || 28s0] |- 180] of | 78 ol 2800f || asof |-
Selenium 0.48] u]-- 0.77 J 0.46] uw| v 0.43| u| - 0.46] u| - 0.99| uf-- 0.48] uw| uwJ
Siver 037] vl 026] vl 07 u-]| 017] uvl-{ 016} ul--| o035 uf- 0.13] o] -
Sodium 1610 o J 8070 -1 6190 —{ 52300 ~-1 1050,0] —| 10100 —| 5480
Thatlium 005| ul--f 007} u—| 005 u-! o004 ul-| o005 o} o0l - oosl -
Vanadium . 0.17] u]— 0.27] u|— 0.17] u] - 0.18] u]-- 0.17] uf| - 0.36| uf-- 0.13
Zing 24 - 47.7 — 32.8 — 67.4 - 6.7 — 43.0 -— 375
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Table A-8.2 Pesticides/PCB's

3 3 3 3 1 2 3

é. : 3 3 . s 2 . 3 3
Compound (ug/Kg) 2 88 = 53 = 838 2 53 2 53 2 &3 2 BA
Alpha-BHC 4 |- 48] v} - 46 u} - 46 v 48] u] - 48| v 48] U
Beta-BHC 46| v 48] u 46| u 461 u] - 48F vl - 48| u 48] u
Delta-BHC 45 v 48] u| - 46| u| - 461 v| - 48| u|- 48] u] - 48| u
Gamma-BHC 46| | - 48] vl - 461 uj - 46] ] - 48| v| - 48| uj- 48] | -
Heptachlor a6] vl - a8 |- 46| ] - a8} | - 48 uf - a8| |- a8 | -
Aldrin 46| uj - 48| uf - 46| u] - 46f Ul - 48] U - 48] U} - 48] u| -
Heptachlor epoxide 46 |- 48] u| - e 46] |-~ 48] u] - 48] uf 48] v -
Endosuifan | 46| v} - 48] u| -- 46| U] -- 46| ul - 48] u| - 48] U] - 48] uf -
Dieldrin Q3] |- 96| uf - 92| u| - 92 - 95| u| - 95| u]- 95| uj-
4.4-DDE 93] vl 96| v - 92| vf - 92] v} 95| uf - 95| ul|- 95| uf-
Endrin 93] |- 96{ U] - 92| ul- 921 u|- 95f U] - 951 u) - 95 u|-
Endosulfan Il 23| uf- 9| u|- 92 uj - 921 u| - 95] |-~ 95| u]- @5 u| -
4.4'-DDD 93] v - Q6] ] - 92| |- 92 uf|-- 95| u| - 95| u] - 95| ul-
Endosulfan sulfate 93| u|- 96| ] - 92] |- 92| v - 95| i - 95| v - 95| uf -
4,4-DDT Q3 vu|- 96| v - Q2] ul- 92 u|- 951 U] - 95| uf- 95 u|-
Methoxychlor 460 i - 480] uf - 460 v - 460{  uj - 480} uf - 480] uf - 480] o --
Endrin ketone 93] u|- 96 u|- 921 v - 92| u- 95| uf - 95] u| - 95| u] -
Alpha-chiordane 460] u] - 480 ] - 460f uf - 4601 - 4801 v - 480) | - 4801 ] --
Gomma-chlordane 460 ul - 480 ] - 460] u| - 460 ul. 480 v - 480 | - 480} uf -
Toxaphene 930f ul-| 960 vl-| 920] ul-| 920 u]-| esof u|l.|  9s0] - 950 |-
Aroclor-1016 40| uf--| 480] uj-! 40l of-| 460 of-1 as0] o] aso| o[- aso| -
Aroclor-1221 a0] ul-| asol u[-| a60f oI g0l o[-1 aso| o] asol - aso| of-
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Table A-8.2 Pesticides/PCB's

3 7 : 3 g 7 3

s 5 = 2 3 3 3
Compound (ug/Kg) 2 53 2 838 = 83 2 33 2 53 2 53 2 B3
Aroclor-1232 a60[ o] aso] of-] a0l o[-| 4] J-|  aso] J-| a80] -] asol v
Aroclor-1242 460} uf-| 480f uf-| 40| u[-{ 4e0] of-| 480] of-| aso] o|-|  aeo| u
Aroclor-1248 460 u a80] ol -]  ae0] - a0l of-| aso] o] aso 480| u
Aroclor-1254 930 ul. 960 ol 920 - 920] ul-| 9sol ul-] “esol o[- 9so| uf-
Aroclor-1260 930 |- 960 Wl 920l of-T 920l [-]  esof ul- 950l ul.-| 950 of-
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Table A-8.2 Pesticides/PCB's
o - Q <

3 % I i w ? s

5 i 3 44 3 3z 4 3 o 3 o 3 .
Compound (ug/Kg) 538 2 i © &3 9 EIIE © 88 Q 53 S B3
Alpha-BHC a7] - a7 48] of - a7{ o] - a7] v a7 v 48[ o] -
Beta-BHC 471 o - 471 u| - 481 |-~ a71 |- 47 u 471 v 481 u| -
Delta-BHC 471 u 471 u 48] v 471 U] - 47| u 471 v 48] u
Gamma-BHC 47 u}- 471 |- 48] U 471 u 471 - 471 |- a8 -
Heptachior 471 |- 47 | - 48] u 47 v 47 v - 471 u| - 48] u|-
Aldrin 47 u] - 471 u] - 48] v 471 u] - a7} u| - 471 uf - 48] v| -
[Heptachlor epoxide 471 ol - 471 o] - 48] u 471 v 470 o] 471 uf.- 48| uf -
Endosulfan | a7| |- a7 - 8| |- 47| v a7f o} - a7 - a8} uf -
Dieldrin 94 - 95] vl - 5] u|- 951 u 23] u]-- 95] u|- 5] u| -
4,4-DDE | uf- 5] u} - 951 vl - 95f u 93] ul- 95| v - 951 u]-
Endirin 4| u|-- 95] uj - 95| u| - @5 v 93] u|- 95 uj - 95| |-
Endosulfan i 4] v - 951 u| - 95| ul- 95f u|- 93] u|- 95] U] - 95| u| -
4.4-DDD Q4] u| - 95f u| - 951 u]- 951 u 93] u|- 95| u|-- 95| u| -
Endosulfan sulfate 94| u| - 95 |- 951 u)- 95| u @3] ul - 95| |- 95 uf -
4,4-DOT Q4] u].- 95| u| - 95{ u|- 95| uf-- 93| u|- 95 uj-- 95| uf -
Methoxychlor 4701 u] - 70, U - 480 ] - 4701 uf-- 4701 | - 470] u} - 480] uf -
Endiin ketone 94] vl - 95| v - 95] u 95| u] - 93{ u|- @5 uj - 95] u| -
Alpha-chlordane 470] | - 4701 u - 480] u 4701 u 4701 u| - 470 ui - 480] v -
Gamma-chlordane a70] ul-|  a70] o]l asof o[- 4o v 470 ol a70] o[- aso] -
Toxaphene 940] uf-] eso] ul-[ 9s0] uo[-.]  9sof u 930] ol 950 u- 050 | -
Arocior-1016 470] u| - a7o| |- 4801 u| .- 470] v 4701 u| - 470] v - 480 |-
Aroclor-1221 470 uf - 470 v - 480} uf - 470 v 470] u| - 470] uf - 480] uf -
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Table A-8.2 Pesticides/PCB's

_ 0 o [a -

& & Z i X! 3 3

S | 2« 2o = o 3 . 2 . 3 .
Compound (ug/Kg) Q 8a Q &3 C 53 B3 C 93 © &3 © Ba
Aroclor-1232 a70| of-] az0f ui-| aso] W[-] @[ of-f aro] | 4] [ 480] o] -
Aroclor-1242 a70] ul- a70[ vl  480] o[ 470} - a70] ol azo| ] 480 uf -
Aroclor-1248 a70] u]--| a0l ul-| aso| uf. a7l u]-] a0l -]  w| [ 480 v
Aroclor-1254 040] uf. 9s50] u. 950} ul - 950] ] - 930 o[ 9s0] - o50] u.
Aroclor-1260 940 uof-| es0] o]- 950 uf-] 950 u]-}] 930} - 950 ul-{ 9s0] o[-
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Table A-8.2 Pesticides/PCB's

x O O O

2 3 3 Z & 3 3

> 3 3 2 3 . 3 = .
Compound (ug/Kg) ©Q B3 S o3 2 wa 233 2 w3 283 © 83
Alpha-BHC 8| ] - a7l o] - 48] o] - 48] ] - a7 of - 26| u 43| v
Beta-BHC 48] v 471 o] - 48] ] - 48] v a7} ] - 46| uf - ag| |-
Delta-BHC 28] v 47| o] .- 48| v a8 o] - 47| uj- 26| o] - 48| ] --
Gamma-BHC 48] uj- 471 v} -- 48] u 48] ] 471 uf - 46| |- 48] .
Heptachlor 48| uf - a7{ uf.- 48] ] - as] ol - a7] o} - 26) uf - 48] |-
Aldrin 48| u}- 471 u| - 48] vl - 481 u]- 471 v - 46 v - 48] ] -
Heptachlor epoxide 48] u| - A E 48] u| - 48{ |- 47] u{ - 46 U] — 48] u] -
Endosulfan | 48] - a7 ol - 48 u] - 180] ux| - 47| o - 46( uf - 48f .
Dieldrin 95] U] - 93] u] - 951 ] - 95| uj-- 93] uj-- oy u] - 95] uf -
4,4-DDE 95| o - 93l o] - 95 v - 95| v - 93] uf - 91| o] 95{ ul .
Endrin 95| |- 93] u| - @5 u|- @5 ul - 93] u] - 21 ] - 95] -
Endosulfan (i 95| uf - 93} uf- 95{ uf - 95{ uf. 93] uf-- Nl - 95| uf -
4,4-DDD 95] |- 93] o .- 95| uf - 95| ol 93] uf - o1f of - 95| uf -
Endosulfan sulfate 95} uf - 93 ul - o5 -l 95 - 93] ] - o |- 95 ] -
4,4-DDY 95 uj - o3 uf - 95 uj - 95| |- 93] u|- o1 uf- 95] o] -
Methoxychlor a80( ul-| a70] u[-] 480] uf-] 480 u]- 470] ul -]  as0] f- 480] v
Endrin ketone 95| uf - 931 u|-- 951 uf - 95| u|- 93] u|- Q1 u]- 95| u]-
Alpha-chlordane 480 uf-- 470] uf - 480] u| - 480 u|-- 4701 uf - 460] uf - 480] uf -
Gamma-chlordane a80] ol 470l | 480] |- 480 uf-] 470 [} 4e0] 4. 480} ] -
Toxaphene 950] |~ 930| uf — 950| u| - 950 | - 930] u| -~ 10| ] - 950] u] -
Aroclor-1016 480] ul-l 470 o[-| aeol ul-| aso] of-[ aro] of-] a0 ol 480[ uf -
Aroclor-1221 480 u[-{ a70] ol-{ 480} u|-{ aso] of.] 470 v a60] ul-| 4ol f-
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Table A-8.2 Peslicides/PCB's

e o o o)

\ — L — =L -_ ot

2 ah b e o 2 <

g. : = 3 % : 3 5 3
Compound (ug/Kg) © @d 2 58 2 ga 2 5a 283 23 2 u3
Aroclor-1232 a80| of-| a0l of-{ aso] J-|  asol a70] |- 460 o 480} u
Aroclor-1242 480 uf-| 470] ol-| aso} - 80| v a70[ of-| a0 u a80] ] -
Aroclor-1248 480 vl-{ 470 uf-] 480] of- 480 u a70] o} - a60] ul-|  4s0]
Aroclor-1254 9s50] u]- 930 ul-]  9s0] ul-| 950 o]} 930l |- o] ul-| 9s0]
Aroclor- 1260 950] vi-f 930] o] 9sol ul.-] 9so] W~ eso[ u- 910] of-] 950 u
* Data Qualifier. ** Data Validation. Page 311 (LEGMAML XLW)Table A-8.2 Pesticidas PCH:.
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Table A-8.2 Pesticides/PCB's
Q

3 3 % I 3 > >

3 . 3 3 3 3 3 :
Compound (ug/Kg) 2 g 3 0 53 ul Q a b ] 3 s @ 3 s a B e 8
Alpha-BHC 48] v 47| |- 471 ] . 471 | 46| ] - 471 | 46| v
Beta-BHC 48| o - a71 ol - a7 o] 4 47| o] 26 v 47| o} 46| v
Delta-BHC 90| ux] .- a71 ] - a7 ] 471 ol 6] ] - 471 ol - 46| ] -
Gamma-BHC 48] u}- 471 ul - a7{ o] . 47| ul - 46] U] - 471 u| - 46] v -
Heptachior a8} v} - 471 - 471 v| 4 471 uf - 46] U] - 471 u b | -
Aldrin 48| u| - 47| uf - 471 u] J| 47} u| - 46] U - 7] u 46f u| -
Heptachlor epoxide 60| ux| - 471 v - 47 u| ¥ a7t uf - 45 uf - 471 u|-- 5] uf--
Endosulfan | 48] u| - 47| uf - 471 o] J 47] vl - 46 u| - 471 v~ 46 ] -
Dieldrin 95 |- 93 ] - o5] o] 95| u]- 92| u]- 93] v 92 uf.
4.4-DDE 95{ u] - 93] |- o5 u] . 95| ] - 92 u|- 93] u 92| .
Endrin 95| ] - 93 v} - 95 ul J 95 uj - 92 uf - 93] |- 92| u
Endosulfan |l 95] ul- Q3] vl - 95| u] J 5] u]- 92| u| - 3] u| - 92] |-
4,4-DDD 951 ul- 93] u|- 95( uf 4 95 uf - 92| ul- 93] u| - 92 ] -
Endosulfan sulfate 95 |- 93F u|- 95 ] J 95] ] - 92| wv|-- 931 v 92| uf-
4,4-DDT 95| u|- QA u|- 98] uf 95| - 921 V|- 93] u 92| v
Methoxychior 480 uf - 470| vl -~ 470] uf J 470f U] - 4601 vf - 470] v 460] u| -
Endrin ketone 95F uf -~ 93] uf - 951 uf 95 uf - 92{ v - @3] v 921 up-
Alpha-chlordane 480} v} - 470] uf - 470} uf J 470} uf -- 4601 uf - 470] v - 4601 uj -
Gamma-chlordane 480} uf - 4?0| uf - 470[ ul J 470| y - 4601 u] - 470] U] -- 460{ ] -
Toxaphene 950| ujf -- 930| v — 950| uj J 950| vl - 920 uf - 930] vl - 920 ] -
Aroclor-1016 agol ul-|  a7o] ul-l  a70] o]l o a0} u[-]  4e0] uff- a70] o] - 4e0] -
Aroclor-1221 480 o] a70] |- 470l o] J  ar0] |- a60] ] - 470] u a60| uf-

* Data Qualifier. ** Data Validation. Page 312 {LGMAML XtW)Table A-82 Pesticides PCB's
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Table A-8.2 Pesticides/PCB's
Q

= 3 3 s 3 2 3

2.4 2.8 2.3 3.y 3.4 3.4 3.:
Compound (ug/Kg) 2 o3 2 @A 2 a5 2 ab 2 @a 2 30 = @5
Aroclor-1232 480{ 470] uf-| 470 J o ezl -] as0] v 470] v 460] uf -
Arocior-1242 480 o[-l  aro] u a70| ol J  a70] v a60| ol aro| 460{ v
Aroclor-1248 a80[ uf-] 470 of- a0l of Jf a70] w 260 ul-| 470] u 460] v
Aroclor-1254 950 u] - 930 ul--| 9s0] o] 4| 9s0] - 920] o[- 930] ul. 920 o] -
Arocior-1260 950] uf-| 930 - 950 of o 9so] |- 920{ ul-} 930] ul-] 920 -
* Data Qualifier. ** Data Validation. Page 313 (LGMAML XLW)Table A-8 2 Pesticides PCB's
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Table A-8.2 Pestlicides/PCB's

I I = d € ur =

s 0 3 0 2 . 2 4 3 o 3 . 3 .
Compound (ug/Kg) L oa L o3 £ w3 Cea Qa3 2z Qa3
Alpha-BHC 48| u a7| uf - 26| v a7l o - 48| - a71 o] - 471 ] -
Beta-BHC a8l v 47| u 46| uf- 47| v a8| | .- a7t ol .- 471 o -
Delia-BHC 48] v 47| v 46| v a7f v a8| | - a7l v 471 v
Gamma-BHC 48] - 471 Y| - 46| u|-- 471 v 48] v 47 |- 471 |-
Heptachlor 48] u] - a7 | - 46| u| - 471 v] - 48] v 471 | - 47 v} -~
Aldrin 48] u| - a7t | - 46| u| - 471 u 48] u|-- 471 u}- 471 u] -
Heptachlor epoxide 48 u| - 47| u] -~ 46| ul -~ 471 vl - 48| uf - 471 v - 471 o -
Endosuifan | a8| u - 471 - 46 ] - a7 - a8 uf - e a7] v -
Dieldrin 95 u .- 94 v | .- 93] 95| uf. 95| ] - 94] o] -
4,4-DDE 95| o] 94 o - 91f o] - 93] |- 95 vl - 95| u] - o4 -
Endrin 95| ] - 94| ] - 91| | - 03] o] - 95| u] - o5 ] - 94| | -
Endosulian |I 95 u|- 4] u| - 91 u|- 93] v| - 95 uj - 95| u| - 94| u| -
4.4-DDD 95| uf — o4 uf - 91] uf-- 93] uf - 95] uf-- 95| uf- 9af uf -
Endosulfan sulfate 95| - 94| uf-— 91 u| - 3 y| 95| u| - 95F v - 94] vf -
4,4-DDT o5 uf - 94 uf - 91| o] . 93f o5 uf - 95| uj- o4] uf -
Methoxychlor 480 ul—-| 470 |- 460] v - 470| v 480l ui-{ 470 o] a70| | -
Endiin ketone 951 u|-- Q4] |- 91 u| - 93] v 95| u| - 951 ul- Q4] uf--
Alpha-chlordane 480] | - 470] y| - 460] ] -- 470 u 480] v 470] vy - 470{ uj--
Gomma-chlordane 480] o[- 4?0| Y| — 460| U ~ 470] v a80| uf - 4701 |- 470| yf -
Toxaphene 950 ul—| 9a0] u[-| 910 o[- 930 u[-| eso u[l-] esol Wl a0 -
Aroclor-1016 480 vl arof of—| 4e0] ul.-| aro] o[- aso] o] 4zl Wl azo| |-
Aroclor-1221 480 u]-[ 470] u]- 460 ol 470] o]- 480 v 470] uj - a70] uf-

* Daota Qualifier. ** Data Validation. Page 314 {LEGMAML XLW)Toble A-8.2 Pesticides PCB's
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Table A-8.2 Pesticides/PCB's

I 5 3 & £ 3 3

- > > . 3 . s 3 2,

I o> L oo L o2 ¢ o3 b o2 b gR b 53
Compound (ug/Kg) - @b — @b = @b ~ @B ~ gB ~ @ a -~ Q@b
Aroclor-1232 a80] o]-| ar0] o|-| aso] v a70] vl-] 480l ] a70| . a70] v
Aroclor-1242 480] |- 470] |- 460] ul-[ a70] o[-]  aso| o a70| uof-|  a70| v
Arocior-1248 480} ul-I 470 of-| 40 o] a7 U a80[ o]-1 470l of.] 47| v
Aroclor-1254 950] uf - 940] U] - 10| u| - 30| uf - 950] uf - 950] |- 940] uf -
Aroclor-1260 950] ul--| 9d0] uf- 910 ] - 930 ..l 9s0f uf- 950] ul.] 40| u]-
* Data Qugdilifier. ** Data Validation. Page 315 (LGMAML XLW)Table A-8.2 Pesticides PCB's
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Table A-8.3 Gross Alpha/Beta
— - _ R
& x 3 & Z Z 3 :: 2
I Y BT I TY - Y - SEFY - TY B Y B Y - Y
Porameter SEﬂESa_éBéééaéB&’BQo
Alpha 7.80| J ND}--- ND{~— ND|— 0.58] J 0.22] J 024 J ND}--- ND|—
Sigma Error +/- 8.73} - -|— o s =] 0131—] O0l11-] 0.13}-- -~ |-
MDA* 7.64| — 0.34{u4 0.24]uJ]  10.48{0J 0.10] - 0.10] — 0.14}--- 9.75|udf  12.72|u)
Beta 30.60| - 2.29| — 2.13]-} 21.05]— 0.41] - 2.68| - 2.34}-1 28.20|--] 37.64|--
Sigma Error +/- 4.92(— 0.20] - 0.15]— 4.86} - 0.08]--- 0.16] — 0.16]— 4.52]--- 5.12]---
MDA 5.76] — 0.17]— 0.11]{- 6.68]-— 0.10]{ - 0.11]-- 0.12] - 5.11|— 5.46]-—
* Minimum Detectable Activity. ** Data Validation. Page 316 (LGMAML XLW|Table A-8.3 Alpha & Bata
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Table A-8.3 Gross Alpha/Beta

. o _ 2 - 3 - Q

i i - < 3 = b b £

2 | 3 ¢ 3 3 3 |3 |2 = .2
Parcmeter (pCi/g) © B L 3 Q 3 2 3 9 3 9 g e a o 3 2 z
Alpha 002{—] 142) J] 034 J NOj--| o0a0]-|] 033 J 29[| e02[—| o0.03]-
Sigma Error +/- 003]--] oa6]—| 016]~ -] __onj—| o018 s5.35[--] 473l oo03f-
MDA® 00s{w| 006 017 o3olwl oa7lul]  o2a]-] e78l— 622l Ul o005l u
Bela onj—| o8- 3s06j—| 2571 230 223[-| 32821 s2nl-| o.a13f—
Sigma Error +/- 006]—| 010|—| o020/ oa8j--| ois—| o017|—| sad—| se|—| o.0s[—
MDA* 0.10]—]  oa-{ ©13—| o013} oi2]—| o014 657} 589~ o0.10—

* Minimum Detectable Activity. ** Data Validation. Page 317 {LEMAML XLW)Table A-8.3 Alpha & Beto
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Table A-8.3 Gross Alpha/Bela

Q ) = 2 =

g 3 3 3 > & I 3 3

2 - g - 3 [ g - 2 = gl - 2. - g‘ - E' -

- . 1 . 0 . - H - * = . . H = .
Parameter (pCi/g) o 3l o gl & 3l o 3l & Bl w B & B @ g & 5_
Alpha 0.04] —- 0.36}— 0.56|--- 0.09] - 0.15] —- ND|— 0.11]-- 0.23]--- 0.16]—
Sigma Error +/- 0.06] — 0.16] - 0.23]— 01~ 0.13]-— o 0.08] - 0.15]--- 0.16f -
MDA" 0.10] U 0.19] — 0.27]-- 0.8} U 019 U} 12211 U onju 0.21]-- 0.26] U
Bela 0.24]| — 2.27|— 2.37|— 2.02| --- 1.95(—| 37.43|— 0.16] — 2.75{--- 2.59]—
Sigma Emor +/- 0.07]— 0.15]-- 0.17]--- 0.14] — 0.14|— 6.36]--- 0.08] --- 0.17|— 0.19] -
MDA* 0.09]— 0.10|--- 01— 0.09{ — 0.12]— 7.59]--- 0.13]— 0.12] - 0.15]-—
* Minimum Detectable Activity. ** Data Validation. Page 318 (LGMAMLXLWITable A-8.3 Alpha & Beta
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Table A-8.3 Gross Alpha/Bela

px T u 3 & I 3 >

g : § : § : § : g : g : § : § b4
Parameter (pCi/g) u 5 £ Bl & B i 3 @ 3l @ a Q 3 -('-b 3
Alpha ND| - ND{--- 0.40| J 0.26] ) ND| - 0.09]--- 0.34] J 0.13]--
Sigma Error +/- -] -] 017 0.14] --- -1— 0.14]~- 0.20]-- 0.1}—
MDA* 12.12]U) 0.05|UJ) 0.19|— 0.17]—| 12.20|u) 0.23{UJ 0.29]— 0.16{UJ
Bela 36.09] — ND|— 2.67]— 2461 —1 29.721— 0.32] -~ 2.58|— 3.07)—
Sigma Error +/- 6.01|-— -|— 0.18| — 0.17]-- 4,78} —~- 0.08f— 0.18]-- 0.19|—
MDA" 71— 0.10] U 0.13}j— 0.11]— 5.48| - 0.11]--- 0.12]-- 0.12|
* Minimum Detectable Activity. ** Data Validation. Page 319 (LGMAML XLW)Tabie A-8.3 Alpha & Beta
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Table A-8.4 Gamma Spectroscopy

% Z 3 2 3 p z 3 %

2 | 3 :f 3 % | 3 | 3 i 3 | 3 | 3
Nuclide (pCi/g) = 3 = 3 = 3 = g @ @ @ 3 2 3 2 g ° 3
Ceosium 137 NDJ - ND| - NDJ - ND{ - ND| - ND| - NDJ - 0.32| - ND| -
Sigma Error +/- - -l - - -] - - - N - 0.041 - -l
MDA* 0.20| v 0.40| v 0.20] v 0.20] v 0.10] v 0.20] v 0.20| u 0.10] --- 0.10] v
Polassium 40 ND] - ND| - ND{ - 2.70] - ND| -- ND| --- 10.20) - 4.10| — ND]| ---
Sigma Error +/- - - N 0.40] - |- -1 070f—-| 0.50]-- - -
MDA" 0.50pov] 1110 v] 310l v] 250[—-] 260f ul 5200 o] o0.80]- 1.90[--] 70| u
Cadmium 109 - - -~ -l -~ -I- - -l -
Sigma Error +/- - -l — - - - - - -l - - - -
MDA" - -] — - -] - -l - - -l - -|--
Lead 212 ND] - ND| -~ ND| - ND| --- 0.14] ND| - ND)] --. ND| - 0.14} ---
Sigma Error +/- - -f— -l -f-— 0.03] -- - - -| - 0.04} -
MDA® 030l vyl 040l v 020f vl 020 ul o00]—-] o030y 030 o] o104 o010
Radium 226 ND) -~ ND{ — ND) - ND| — ND] - ND)] - ND --- ND| -~ ND
Sigma Error +/- -] - -|-- -l -] - o -] - -l-- -f - - -
MDA’ 0.30] yj G.70 v 0.30] v 0.20f v 0.20] u 0.30] u| 0.30] v 0.20] u| .20] u
Bismuth 214 0.40] — ND| - ND| -~ ND ND]| — ND] - ND| - ND| --- ND| -
Sigma Error +/- 0.10] - -f - o -| - - R . -| -
MDA* 0.30| — 0.70] v 0.40} u 0.20] v 0.30] u 0.40] v 0.40| v 0.30 u 0.20] u
lead 210 <] - -|— - - - - -
Sigma Error +/- -] - -|— -l - -| - - - - |- -
MDA* -] -] — - -] - - -] - - - -
Uranium 238 -] - o -] - -} -] - -| - - - -
Sigma Error +/- e - R o - -1~ -| - -
MDA -] — - - - -1 - - -
* Minimum Detectable Activity. ** Data Validation. Page 320 (LGMAML XLWH able A-8.4 Gamma Spe--,
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Table A-8.4 Gamma Spectroscopy

1A-LM-B-|

Nuclide (pCi/g)

JA-M-L-
Dv**
1A-LM-M-|
Dv**
1B-LM-B-|
Dv**
1B-LtM-F-

Dv'l

1B-LM-L-|

18-LM-M-|
DV**
1C-LM-B-1
DV

i {DV**

Radium 228 -

Sigma Efror +/- | - o -

MDA?® -

i
3
}

Thalllum 208 .. .-

Sigma Eror +/- -l -

MDA* - f

* Minimum Detectable Activity, ** Data Validation.
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Table A-8.4 Gamma Spectroscopy

9 _ Q e x :: _ Q

¢ u i 3 2 2 2 2 @

AN I
Nuclide (pCi/g) @ gl € & 2 3 ¢ 3 2 3 2 3 L 3 e 3o 3
Cesium 137 ND{ --- NDJ - ND| - 0.14] - ND| -~ 0.32] - 0.75] - NDJ --- NDJ ---
Sigma Emor +/- -]~ -f - -| - 0.03] — -f--- 0.04] --- 0.06] - -| - -] -
MDA 0.10] v 0.10| v 0.20] v 0.10] - 0.20] v 0.10f -- 0.10] - 0.20] v 0.10] v
Polassium 40 NDJ} --- ND| — ND| - ND] - NDJ| --- NDJ - ND| - NDY — ND| -
Sigma Error +/- -}~ - - o -] --- -] - - - -] - -] - -] —
MDA* 2.60| u 1.70] v 5.10| v 1.80] u 4.50] v 240 v] 4.40] v 360} |  2.30] v
Cadmium 109 -f - -] - -] - of -| - -] - - - ND} -- NDJ -
Sigma Eiror +/- -] - -] - o - - -] - -] - - — -] - -] ---
MDA* -] - -] -] - -| -| - -] - -| -~ 2.00| u 090] v
Lead 212 ND{ — ND| ND| - NDj - 0.38] — ND| - ND] --- ND| - 0.13] -
Sigma Error +/- . -] - -|— - 0.04] . s . Q.01 -
MDA* 020 vyl 020jul 030fv o010 u 02| 020 vl 030 vl 030 v ©10]-
Radium 226 ND] -~ ND| — ND{ — NDJ| --- ND| — ND| - NDj -~ -1-- -] -
Sigma Error +/- - - -] - -] . -] - o o o -f
MDA* 0.20] v 0.20| u 0.30] v 0.10] v 0.20f u 0.20] u 0.40| u -l - .-
Bismuth 214 NO| — ND| - ND| —- ND| - ND| - NDj --- ND] - ND{ --- ND| -
Sigma Error +/- o -1 — - - e o -1 -1 o - -
MDA* 030] | 020 v] 030/vy] 020 u 030y 020 u 050yl 040fuy 030 v
Lead 210 o |- . - -| - o -] - ND| ND| -
Stgma Error +/- -1 - o -|— o -] - o -}~ -] --- -]~
MDA*® |- o |- -] - -f - o I 1.80} u 0.051 u
Uranlum 238 -j - -1 -|— . o -~ o NDJ --- ND| --
Sigma Emor +/- - — -1— o -] -|-- -|-- -~ - - - .-
MDA* - — - o -f - -1 o -] - 1.70] v 0.90] u

* Minimum Detectable Activity. ** Data Validation, Page 322 (LGMAML XLW]Table A-8.4 Gamma Spec.
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Table A-8.4 Gamma Spectroscopy

9 —_ 9 Q -+ -+ — Q

& o & 3 2 2 2 & o

3 : 5 : § : § : § : 3 : § : % : -2,- :
Nuclide (pCi/g) @ 3 @ g 2 3 < g < g o g o g e 2z 2 3
Radium 228 o . ) o o -| o 1.40] - ND
Sigma Error +/- - -l |-~ -l -} - - o 0.20] - o
MDA* [~ o -] -| - o |-~ o 0.80] - 0.30] v
Thallium 208 -] -~ -] - o -] -l e ND| - ND{ --
Sigma Error +/- - - o o = -| o - o -
MDA* <] - o -| - -] — o I . 020] v 0130] u

* Minimum Detectable Activity. ** Data Validation. Page 323 {LGMAML.XLW)Table A-B.4 Gamma Spec.
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Table A-8.4 Gamma Speciroscopy
o o = 3
I q 3 3 > : 3 I 3
5 | 3 § : 3 ; 3 H 3 : § H § : § :
Nuclide (pCI/g) o 3 2 3 o g o g o @ e g = a & g L 3
Cesium 137 NDJ - ND| --- 0.22] .- 0.24] - 0.43] - 0.32{ - ND| --- NDJ 0.24] -
Sigma Error +/- -| - -f -~ 0.03]{ — 0.03{ --- 0.04] -- 0.03] - -] - - 0.04] ---
MDA* 0.10] vl 06.10| yl 0.10] - 0.10] -- 0.10] -- 0.10] -~ 0.10] v 0.10] v| 0.10] --
Potassium 40 ND] - ND] -- ND{-] a70f-] 3.90]- ND|-[  n~D|--]  wD[-|  3.20] -
Sigma Error +/- -] - -f - -] - 0.40[ 0.30] -~ -f - -| - -| - 0.40]
MDA’ 170 ]  240[ u| 460l v] osof--| 250]-| aro] o] 240[ o] 290 of .90}
Cadmium 109 NDJ - ND| — NDJ --- NDJ -- ND| --- ND]| --- ND| - ND} -~ NDE ---
Sigma Error +/- -} . |- |- |- -| - - - - |-
MDA* 1.80| v 1.00{ v 1.50| u 100 uf 1.30] u 1.40| v 1.30} v 1.0} u]  1.00] v
Lead 212 ND| - ND| - ND]| - ND| - NDf{ - ND| - 0.50|—- NOD} --- ND| -
Sigma Ermor +/- -l o e - e 0.10] - ol R -l
MDA* 0.20) u 0.20} v] 0.20] v 0.20] v 0.20{ v 0.20] U 0.20] - 020l vy} 0.20] v
Radium 226 - --- o -] - - - -{ - -~ o -} - -] ---
Sigma Ermror +/- -]--- -] -- - - -] --- -] - -] --- ~f --- -] -] -
MDA*® -l -| —- -|— -] --- -|— -1 -l - -] o
Bismuth 214 ND} - ND{ - ND{ - ND] - NDJ - ND{ --- ND| - NDJ - ND| -—-
Sigma Error +/- -f - o - -f - o o o -] - -
MDA* 0.20f v 0.20{ v 020{ vl 0.30] u 030 | 030] v 0.20] v 0.30] v 0.30]| vy}
Lead 210 ND]| --- ND{ --- ND] — ND| - ND]J - ND| --- ND| -~ ND| - ND| ---
Sigma Error +/- |- -1 — o o o -] - - - o -| -
MDA*® 1.30] u 1.20| v 1.40] v} 0.]0i U 1.00] u 1.30] v 1.50] v 0.101 v 0.07] v
Uranium 238 NDf—| wtpof-[  wo]-| 3eol-[ nol]  wo|-1 w~of—[  w~o|-] “no|-
Stgma Error +/- R e -] 0.20] - o -] - -) - . -| -
MDA® 1.30] v| 1.00{ uf 1.20] v 0.70|— 1,00 v 1.10] uj 1.20} uj 1.10] v 1.10] v

* Minimum Detectable Activity. ** Data Validation. Page 324 (LGMAML XIWiTable A-8.4 Gamma Spec.
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Table A-8.4 Gamma Spectioscopy
a Q - o
I i 3 K’ > > % I 3
2 ] 3 | 3 :| 3 . § 1 3 1 3 | 3 i} 3 .
Nuciide (pCi/g) a g 2 3 2o 3 2 3 & g o g @@ 3 & zy 2
Radium 228 ND] - ND| -~ ND) - ND| - NDj{ — ND ND ND ND
Sigma Error +/- e o -|— o . . . o u
MDA" 040] v o0s0jul 050l vl o050l u]l o050l o[ 050y o070 o] 0so] ] o050l v
Thallium 208 ND| - ND| -- ND| - ND| — ND| - ND|] — ND|--|  0.30] ND| —
Sigma Error +/- o -[-- -1- o . e -f - 0.10] — o
MDA* 010/ vl 010]ul 010 ul 010l v 020y o010l uy o010 u o010l o010 u

* Minimum Detectable Activity. ** Data Validation, Page 325 (LGMAML XLW]Table A-8 4 Gamma Spec.
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Table A-8.4 Gammaoa Spectroscopy
> & I 3 s b £ 2 2
2 | 3 | 3 | 3 4l 3 ¢ 3 3 3 |3

Nuciide (pCi/g) ¢ gl £ o3l £ 3 £ al £ 3z ¢ 3 ¢ 3 ¢ 3 ¢ 2
Cesium 137 ND| - ND| NOl-]  o2il-] 0.77]- NDJ - NDJ -- ND| -~ ND{ -
Sigma Error +/- - - |- 0.02} - 0.07] - -l - i - . Jd
MDA 0.10] v 010 v 0.10] v} 0.10] - 0.10] - 0.10] v 020] y{ 0.20] v 0.10{ v
Potassium 40 NDJ --- ND| ~- NDJ - ND] -- ND| — ND| ND]| -- ND{ - 3.70| ~
Sigma Enor +/- - - -| - -l - ol -l - -f— 1 0.50]
MDA* 520| u 2.20] v 130 v 3.70{ v 3.70| v 1.80| u 5.90| v 6.50] u 2.20| -
Cadmium 109 ND| — -~ -l - |- -l - - - - . o .
Sigma Emor +/- -| - -l - -l — - - o - - - |- -
MDA" 1.50] u o - . - - — - o - o - o - i -
Lead 212 ND| -~ 0.20| — ND{ — NDJ{ - ND| — ND{ - NDJ - ND| - ND| -
Sigma Error +/- -|--] 003 - -{— o]~ -| - -~ -f - -f - -| -
IMDA*® 020 v 0.10] — 0.10] u{ 0.204{ v 0.30] v 0.10] u 0.40f u 0.30] v 0.10] v
Radium 226 - ND| - ND|— ND] - ND|-—-] 0.26] - ND| -~ ND| --- NDj -~
Sigma Error +/- -] -~ -l — -] — . - -l 0.03] - - 4 -
MDA* -] 020 u] o010juy 02]u 030 vl 020]--| o040l ] 040 u| 020] v
Bismuth 214 ND} - ND| - ND} - NDJ -~ NDJ — ND| -- NDJ --- ND| -- ND
Sigma Error +/- -] - -l -~ -f— -| - [ - |- - -l --- .
MDA" 0.30] u] 030 v 0.20[ v 0.20] v 0.40} v 0.20] u] 0.50] v 0.50] u 0.20] v
Lead 210 ND| - -] - | — N - o - o . . -
Sigma Error +/- o - -| - -f - - -| - . . -
IMDA® 1.40] u - -l- -l — - - - - .
Uranium 238 ND| — -| - -| - | - o - . q.. .
Sigma Error +/- -1 — -] -~ -| - .- |- - - ...
MDA® .30} v | -] — -] - -] - -~ |- - .

* Minimum Detectable Activity. ** Data Validation.

(LGMAML XLW)Table A-8.4 Gamma Speac.
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Saimon Site Large Mammal Biota Sampling February 1993
Table A-8.4 Gamma Spectroscopy

> 3 I T 3 & q 3 3

2 1| 3 ¢l 2 g 2 | 3 ] 3 |3 i) 3 % :
Nuclide (pCl/g)_ w g & gl & B £ B £ 3 ¢ 3 o 3 & oz o 3
Radium 228 ND| -- |- - - - - — - -
Sigma Error +/- o~ -] - “f - - |- - -
MDA* 0.60] v -] -l q- .- - _ . g
Thallium 208 ND| - - - — . - o - - .
Sigma Ermror +/- - — N - N - N - - - A -
MDA* 0.i10] v -~ -| - |- -l - — - |- —
* Minimum Detectable Activity. ** Data Validation. Page 327 (LGMAML XLW)Table A-B.4 Gamma Spec.
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Table A-8.5 Trilium
& £ k! 3 & m % 3 &
=Y - T - TP T S - Y - - L -
Nuclide (pCi/g) L g £ g £ 3 = 3 2 3 & 3 & 3 @ 3 o 3
Tritium no|--| 1288 o10]-]  m~of|  wol-| oad-| mO[-| w~o[-] woO[-
Sigma Error +/- -] 129 o08|-- | -] o0s]— - |- 1
MDA’ 005[ U 013l _onlu[ o043l ul _005{u]__o00s|—] 008 U] _0a2]ul __0.08] U

* Minimum Detectable Activity. "* Data Validation. Page 328 {LGMAML XLW}Table A-8.5 Tritium
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Table A-8.5 Tritium

Q _ Q o - 2 a

b : o 7 > z 2 $ &

51l 3 ¢ 3 3 3 3 3 |32 2,
Nuctide (pCi/g) @ al e g 2 g 2 3 o g 9 g e 3z & 3 & 3
Tritium nOf—[  ~p|—-]  nof-]  NOl-] wol-] O[] wol-| - nol—| osal—
Sigma Enor +/- ] - - - |- | |- -] o07]—
MDA" o10[ul o00s[ Ul oos{ul ooelul _ooelul o3l ul o3z ul ool ul ool

* Minimum Detectable Activity. ** Data Validation. Page 329 (LEMAML XLW)Table A-8.5 Tritium
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Table A-8.5 Tritium
o) o) - Q

— A —_ =L ] [ -

- N ¥ < = 2 o o -

é 4 3 | 3 | 3 1 3 :| 3 ; 3 1] 3 i =
Nuclide (pCi/g) o gl & 3 e 2 @ 3l 2 Al 2 3 & F v Z & 3
Tritium ND[--}  ND|—|  ND|--| 2585[--] ND|--]  ~NDj--|  ND|--| saso|-] 6.60]--
Sigma Error +/- = o |- 252~ o - 1| 830 o067
MDA* 10l Ul o0o09{ul  o2ful o0ael-] o020 u]” oa9ful ool ul o.0[—f o0.17]—

* Minimum Detectable Activity. ** Data Validation.

Page 330

(LGMAML XLW)Table A-8.5 Tritium



Saimon Site Large Mammal Biota Sampling February 1993 478794
Table A-8.5 Tritium

3 3 T 5 3 & g K 3

S 1l 2 3 |3 |3 ¢3S 3 | 3 |2,
Nuclide (pCi/g) w A & gl £ F £ 3 £ 3 ¢ 3 ¢ gl ¢ 3 ¢ 3
Tritium 036~  ND[--[ NDl-| on|-~] O] ~DJ—| 28.41]- ND|--| _ ND]-—
Sigma Error +/- 0.11]--- o -|--1  0.05[-- -f--- -] 2.80[-— -]--- -]
MDA® 023]--] 005/ul oos]ul oiilul oi3[u[ oos|ul— oo8[<[ __oi2[ul _oiilu

* Minimum Detectable Activity. ** Data Validation.

Page 331
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Table A-9 1
RBP-I Habitat Assessment Data

Habitat Parameter

TDTS STATION IDENTIFICATIONS

(RANGE OF VALUES) HMC-1! HMC-2 HMC-3 HMC-4 HMC-5 GRC-1" GRC-2 HHC-1 HHC-2
Bottom Substrate (0-20) 11 9 9 11 8 10 9 11 6
Stream Flow and/or Stream
Velocity (0-20) 11 11 18 13 16 11 9 2
Channel Aeration (0-15) 11 11 11 7 11 9 11 11 15
Bottom Scouring and
Depaosition (0-15) 12 12 12 9 10 9 12 12 7
Pool/Riffle or Run/Bend
Ration (0-15) 8 10 11 13 12 12 11 8 2
Bank Stability (0-10) 10 10 10 9 8 9 10 10 10
Bank Vegetative Survey (0-10) 10 9 10 8 10 9 10 10 10
Streamside Cover (0-10) 10 10 10 9 10 10 10 10 10
Total Score 81 82 84 84 g2 84 84 81 62
Percent Comparability to
Reference Station 100 101 104 104 101 100 100 100 76

, {Cal Percent of C bil

Comparable to Reference
Supporting

Partially Supporting
Non-Supporting

2 90%
75 -88%
60 -73%

< 58%

' Indicates Reference Station for that area
NOTE: EPA RBP Habitat Assessment not
appropriate for pond stations.
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Table A-9.2

RBP-| Macorbenthos Data

Taxon

TDTS STATION IDENTIFICATIONS

HMC-1

HMC-2

HMC-3 HMC-4

HMC-5

GRC-1

GRC-2

HHC-1

HHC-2

[Oligochaeta

Isopoda

Amphipoda

Decapoda

Insecta

Anisoptera

[ Zygoptera

Hemiptera

Coleoptera

O 1G] O

Q] (OO O
D

Diptera

Tipulidae

Tabanidae

Culicidae

Chironomidae

Plecoptera

>0

Ephemeroptera

Tricoptera

Gastropoda

LWV\2/13/95\saimonissitb_a-9.2
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RBP-IIl Habitat Assessment Data

Table A-9.3

Habitat Parameter

TDTS STATION IDENTIFICATIONS

{(RANGE OF VALUES) HMC-11 HMC-2 HMC-3 HMC-4 HMC-5 GRC-1! GRC-2 HHC-1 HHC-2
Bottom Substrate (0-10) 10 16 11 14 15 16 15 12 6
Embeddedness (0-15} 2 2 2 0 2 5 2 2 2
Stream Flow and/or Stream
Velocity (0-20) 5 11 16 18 16 16 16 4 5
Channel Aeration (0-15) 9 11 8 15 11 12 8 11 8
Bottom Scouring and
Deposition {0-15) 12 12 9 12 11 12 10 12 7
Pool/Ritfle or Run/Bend
Ration (0-15) 8 12 11 12 13 11 10 13 8
Bank Stability (0-10) 9 9 9 8 10 9 8 9 8
Bank Vegetative Survey (0-10) 8 9 10 10 9 10 9 8 8
Streamside Cover (0-10) 5 9 8 8 8 8 3] 8 7
Total Score 68 o 84 97 95 99 86 79 59
Percent Comparability to
Reference Station 100 134 124 143 140 100 87 100 75

Assessment Category ~ Percent of Comparability

Comparable to Reference
Supporting

Partially Supporting
Non-Supporting

> 90%
75 -88%
60 -73%

< 58%

! Indicates Reference Station for that area
NOTE: EPA RBP Habitat Assessment not
appropriate for pond stations.
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Table A-9.4
RBP-IIl Benthos (Riffle/Run) Data

Station idenidication
Ordey Famity Genus Specias GaP-1 ] GaP-1a| GrC-1 | GrC-2 | HHC-1 | HHE-2 | H8aC 1 | HMC-2 | HMC-3 | HMC-4 [HMC4D] HMC-5 | BaP-1 | BaP-1a | BaP2 | HOP-1 ] REP.1
Crustacea AMmphipoda |  Gammaridas Gammarus 1 3| 8| 17] 4 1
Crustacea Cecapoda Cambaridaa Oromacius 1
Crustacea Decapods 1 1 1 t -
| Gesopods Physidag 1 o
Crusiaces Isopoda 1
Crusiacea Isopods As Caciedolea 2 28] | __ )
Hiudngs | Rhychibdelides | Gios. idane Hejobde)la lia 1
Colcaplera Eimides 1 s| ! 2 4 1 ) 3
Colosplers Hydophilides Barosus 1 1 1
Scirdidas ]
Dipisis Caatopegonidas | Palopamoyia 1 a 1 16 5| 1
Diptesa Chironomidas [ 2l 2 4 210 8 52 12 9|
Dipiwa | Chironomiias | Pofypedslium 1 1 5 2 1 2 1
Diplers Chironomutae Tribelas 2 3} 1 1
Diptera Ch miday Chisonomus 1 2 2 1 92 ki
Diphara Chironermides Xenochironomus 1 1
Diptors | Chisgnomides Entdochironomus 1 1
Dipteca Chironomidss Gowldichironomus 22
Diptera Chirongimines Microspeciia 10 2|
Insacta Dipiera Chironomidas Dicvotancpes 2 2
Diptera Chiionomidus | Glyplepsudipes 7 " 4
Diptva | Chironomidae Parslendipes 41
DCiptera Chironomidse Microlendipes ] 3!
Diplere Chironomidae Crypltchironomus 1
Diplera Tipulidae 1 $ 1
NSBCIe Diptora Tayypodas Procaldus 18 —
Diptera Onthociadidae Cricotopus 12|
Inascta Diptera Simudicine 11 2| 1 3
nsecte | Diples | Tenypedidas 2
Insecta Diptoia __ Tanypedidas Procladiug 20 1] 1 -] 2| 55/ ?
Insacia Dipters Tanypegidas Dialmastiatistn SL
Insecta _Oiptors Chilenydas
nascts __Diptera Tabankise 1 g‘ 2
insecia Ephemopters | Cuinkise Caenis 1
insecla Ephemopiers | Usptophiiidae | arakptophibia 2
Insscts | Ephemopters | Leplophilides | Paralepiophidae -I 2 ]
Insects Ephemopiers | Ephemariides Ephemeetia 1]
nsacia Ephamopters | Ephemeriidas Dunnelia &
Innecta | _Ephemopierns | Hepiageniidee Stensnors 1 9 1 2 2 8 1
Insecta Ephermoplers Baciidzo _ ﬂ ]
jnsects Ephemoplera _ Bastidas Ceniropium L L 1 28
Imvecia Ephemopiera 1 4,
Insecta Hemiplarn Beleatoniaticdes Bolastoma 3|
Insecta Hamiplery Gelastoconidss Herthra 1
lnsscia Hurniptera Corixidas Palmacorixa 4
Insacia Megeiopiers Corydulides Corytaus 1 1
insecia Odoneta Agshnidas Boyeria 2
Insecia Odoasta Gomphides Gomptws 1 1 1
Irnsacts Odonats Cordulidae Totugenents 1 1 1
Insacia Odonata Macromiidap Macromia 1
[ Ovonata Libeliuikdae Orthemis 3 3l
Insects Odonata LibeNulidas Laucomhua 2 4
Ingects Odonals | _Coenaprionidea Argia 12 2
Insecta Odonate Lestides Lesies It
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Table A-9.4
RBP-IIl Benthos (Riffle/Run) Data

Station Identdication
Class Orcer Fomily Genus Spacies GoP-1 1GaP-1a] GrC1 | Gre-2 | HHC-1 | HHC-2 | HMC-1 [ HMC2 | HMC-a | HMC4 [HMC-40] HMC-5 | BoP-1 | BeP-1a | BaP-2 | HOP-1 | REP1
nsecis Plecopters Perlides Babnsuria 4
inserts Plecopters Porlidse Eccopiurs 2 2
Insucts Plecoptera Pociidas Fhasanephara 2 1
Insecis Plocoptera Patiiday Parinelln 1
Insacia Plecopiera Pecidas Perlesta 1 1 B} 2
Insacia Trichoplem 2 1
Insecta Trichoptera | Philopatemides Cymarra 1 2 1 3
Insects Trchoptera | Mydiopsychidas |  Macrostenium L
. Insects Techoplera Hydropsychidas |  Hydropsyche 431 L
Insecta Trichoptera Limnephilides 1 1
Insecta Trichopieia | timnephiides | Pasudostiencphylax 1
| _Ougochests | Tubicliids Tubleifidaw 4| 3 7 T 2 5) 1
Tubatieris Trichsdides Pisnilidse Dugesia ] "| | 55'
Number of Organisms s4] 95l A 200 13] s3] a3 n of  3s] 12 6 208 54| 5|  sol
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RBP-11l Benthos (CPOM) Data

Table A-9.5

Stalion Identification
Order Family Genus Species | GaP-1  GrC-1 | GrC-2 | HHC1 | HHC-2 | HMC-1 | HMC-2 | H94C-3 | HMC 4 [HMC-AD] HMC-5 | BeP-1 | BaP-1a| BaP-2 | HOP-1 | REP-1
1 _ amphipoda Gammaridae Gammarus 3 4 4 4 & 9|
Deacapoda Cambaridae O Hes 1 )
Cladocera ? 7 64
Ancylidas Ferrigsia 1
tsopoda Aselidae Casciodolea 1 1 11 i
_ Colosptera Elmidae 1 1 5 3| 5 5| 1 1
Colosptera Sciridae 2
Coloapiera Dysticidae 1 -
Ciptera Tipulidas 2 1 3f 2 1 1
Diptera Chimnomidas Trbelos 1 1 1" []
Diplera Chironomidas 4 4 5 14 1 17 541 28 4 8
Diptera Tarypedidae Prodadius 3 2 12 4 1 5| 1 28] 19] —gL 9
Diptera Chironomidas Cryplochironomus 1 1
Diptera Chironomidas Endochironomus 1 4] a} i
Digtera Odthodididas Xylolopus 1
Diptara Simulidae 1 t 1 1
Diptera Chironomidas Ch Wi 1 51 19 145 §i
Diplera Chironomidas 2 1 9
Diplera Tanytarsing Microspecirs 3 1
Ouplors Orthocladidas Cricolopus t 2 . i
Diptara Chironomidas Menochironofmus 3
Diptara Orthodiadidae Pascirociadus 1
Diptera Cesalopoganidae Palopmyis_ 2] 7 1
Diptera Chironomidas Dicrotendipes 1 o 1
|__Ephemoplera Heptagridae Stenonas 1 ]| 1 1 1
|__Ephemoplera Baetidae Cenlroptikurm 7 + -] _
|__Ephemoplers | Leplophiobidas | Parsiepiophlobia 3 §|
Ephemoptera Ephwmerolidas |  Ephemerea 1 13 1
[ Ephemoptera Batidae i —
[ Ephemoptera ) ——
| Hemiplera Corixidas Palmacorixa 1 1 —
Odonats 1
Odonata Macromidae Macromia
Odonala Aeshidae Boyenia_ ]
Odonala Cordulidas Tetragoneuna 1
Odonala Gomphidas |  Gomphus 1
Odonaia Gomphidae Progamphs 1
Odonata Libelluidan Orthemis 4 Z
Odonata LibeMidas Leucomnhina 5
Odonata | Cosnagrienkdaae 1
Odonata | Coenagrienidase Argga 4 _
Odonata Lestidae Lesgles 2
Odonala Lestdae 1
Periidas Belomaris 1 1
Plecoptera Poridae Pertasta 1 4 2 i
| Trichoptera 1 3l
Trichoplers Lisnnephilidas 4
Tchopters | Phicpotaridas Chamara i 1
Trichopeats Berarides Beraen | 1 3 1

LV\21 395\salmoniss\tb_a-9-5
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Table A-9.5
RBP-11l Benthos (CPOM) Data

Station identifcation
Class Ordar Family Genus Species | GaP-1 _GrC-1 | GrC-2 | HHC-1 | HHC-2 | HMC-1 | HME-2 [ HMC-3 | HMC-3 [HMC-4D] rMc-5 | BeF-1 | BeP-1a | BeP-2 | HOP-1 | REP-1
nsecta Trichoplera Hydropsychidse Hydropsyche 1 1

Insects Trichoplera Limnephiidae |  Pse g 1

Tubetiana Tricladidas Planaridae Dugesia 2_9|

; Tubicifda Tubicifides 15 2 1 1 2 13 7 [

Lucibriculidae Lusnbriculis "I 1 | 1

Number of Organisms 28| 17 16 14} 46] 3g] 23] 12 20 23] o sl 1171 i 17 &4]
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