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FINAL BASELINE/ENVIRONMENTAL SAMPLING/RESOLUTION/APPROVAL

MOTION: by Duane J. Ray, seconded by Linda Doxtator, that Tribal Council approves the following
resolution:

WHEREAS,

WHEREAS,

WN'HEREAS,

WHEREAS,

the Seneca Nation entered into a Cooperative Agreement with the U.S. Department of Energy
in 1996 to address environmental concerns; and,

the West Valley Demonstration Project is an issue of great concern to the Seneca Nation
regarding potential environmental and human health impacts; and,

the Seneca Nation Environmental Protection'Department initiated a radiological sampling
program as part of the Cooperative Agreement to assess the baseline condition of Cattaraugus
Creek and associated environment; and,

the Environmental Protection Department has completed its study and has prepared the Final
Baseline Sampling Report that explains the scope and results of the sampling program; and,

THEREFORE, BE IT RESOLVED, that the Seneca Nation Tribal Council approves of the Final Baseline
Sampling Report as an official publication of the Seneca Nation, and that the Final Baseline
Sampling Report may be made available to the Seneca Nation libraries, interested community
members, the U.S. Department of Energy, and the U.S. Nuclear Regulatory Commission;
and,

BE, IT FURTHER RESOLVED, other interested parties may request a copy of the report from the
Environmental Protection Department.
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EXECUTIVE SUMMARY

This report describes the sampling that was undertaken by the Seneca Nation Environmental
Department to understand the amount of radioactivity present in Cattaraugus Creek water,
sediment, soil, plants, and animals., Thisinformnation will be used to help gauge any impact
of future cleanup and closure activities at the Western New York Nuclear Service Center on
the Cattaraugus Creek environment. The Westem New York Nuclear Service Center is'-
located approximately 25i miles upstreari of the Cattaraugu.'t'ritoty.

Thirty-nine samples from 13 locations were sampled and analyzed for gross alpha and gross
beta. Gamma scans were conducted on the animal, fish, and plant samples. Transuranic
analysis was conducted at upstream, downstream, and background locations. The results of
the sampling indicate thait the radionuclides in soil, sediment, water, plants, deer and turkey
are at background levels.
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INTRODUCTION

The state-owned Western New York Nuclear Service Center (WNYNSC) is
approximately 3,000 acres situated about 25 river miles upstream, and 15 overland miles
to the east, of the Cattaraugus territory of the Seneca Nation of Indians (Figure 1). The
US Department of Energy (DOE) operates the West Valley Demonstration Project on 300
acres of the site. This project demonstrates the solidification of liquid high-level
radioactive waste into glass. Low-level and high-level radioactive wastes are stored and
buried on the site. The site has existed since the mid 1960s. No products are now made
at the site and clean up activities have been going on since 1982. More information about
site wastes and contamination can be obtained from the 1996 Draft Environmental Impact
Statement for Completion ofthe West Valley Demonstration Project and Closure or
Long-Term Management of Facilities at the Western New York Nuclear Service Center
(DOE 1996).

Due to the proximity of Cattaraugus territory to the Western New York Nuclear Service
Center and the lack of downstream data, the Seneca Nation (SN) Environmental
Protection Department initiated a sampling project to generate baseline data for the
Cattaraugus Creek environment. Even though DOE and the state of New York had
previously generated some data, and Cattaraugus Creek has been impacted by activities at
West Valley (see below), the data generated by SN is being considered a "baseline" for
future activities that may occur at West Valley. Cleanup and closure strategies are now
being considered for the Western New York Nuclear Service Center and the West Valley
Demonstration Project (WVDP). Cattaraugus territory may be impacted again if the
selected strategy leaves waste at the site. The goal of this project was to generate data to
determine the concentration of radionuclides in the Cattaraugus environment before final
clean up and closure of the West Valley site occurs.

Although this report attempts to simply explain the scope, methods and results of this
sampling project and keep acronyms and abbreviations at a minimum, their use could not
completely be avoided. In this report, abbreviations are used for picoCuries per liter
(pCi/L) for water samples and picoCuries per gram (pCi/g) for solid samples (sediment,
soil, meat, etc.). The list of acronyms and abbreviations used in the report is given on
page iii, and a Glossary has been included (see Appendix A) to aid the reader.

HISTORICAL DATA

The New York State Department of Health, the New York State Energy Research and
Development Authority, and the DOE have generated historical data. Data have been
collected from the Springville Dam and downstream of the dam, an air monitoring station
near Cattaraugus territory, and a 1984 sample campaign of Cattaraugus Creek
downstream to Lake Erie. This section mainly describes the historical data from DOE's
routine annual environmental monitoring in the area surrounding the WNYNSC.
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Figure 1. Location of Western New York
Nuclear Service Center and Cattaraugus

Territory of the Seneca Nation.
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Cattaraugus Creek Sediments. Surface water quality downstream of the West Valley site
has been impacted by past fuel reprocessing operations between 1966 and 1972. During
this time, a yearly average of 0.7 curies of alpha emitters, 65 curies of beta emitters, and
3,500 curies oftritium were released, resulting in a 10 to 100-fold increase in tritium,
strontium 90, and gross beta in Cattaraugus Creek water at Lake Erie 40 miles
downstream (DOE 1996). In 1971, sediment samples from the bottom of the pool behind
the Springville dam contained elevated activities of cesium 134 (up to 12 pCi/g), and
cesium 137 (up to 71 pCi/g) (DOE 1996). It is important to note that one half-life for
cesium 137 has passed since 1971.

In 1986, the WVDP conducted a special survey of Cattaraugus Creek sediments.
Samples were taken and analyzed to "ground truth" an aerial radiation survey that had
been conducted in 1984 (WVNS 1987). The concentrations of cesium 137 downstream
of the Springville dam to Lake Erie ranged from 0.74 to 0.13 pCi/g. Several background
sediment samples from feeder streams along Cattaraugus Creek contained 0.03 to 0.01
pCi/g, a factor of 10 lower than the sediments in Cattaraugus Creek.

Sediment sample data from 1992 to 2000 were compiled from the WVDP Annual Site
Environmental Reports and reviewed for this report (WVNS 1993, 1994, 1995, 1996,
1997, 1998, 1999, 2000, 2001). Cesium 137 levels behind the Springville dam ranged
from 0.47 pCi/g in 1992 to 0.394 pCi/g in 1997.

Sediments in Cattaraugus Creek were redistributed during a flash flood in June 1998.
This flash flood scoured the sediments from behind the Springville Dam (WVNS 1999,
WVNS 2000) and moved them an unknown distance downstream. This event was
followed by a notable decrease in the amount of cesium 137 in sediment behind the dam.
In 1999, the level of cesium 137 in sediment was 0.0004 pCi/g. By 2000, however,
cesium 137 was again at pre-flood levels, at 0.199 pCi/g. The rebound is probably
attributable to upstream sediments being transported to and deposited at this location
(WVNS 2001).

Gross alpha and gross beta levels at this location did not seem to be as affected by the
flash flood. The gross beta levels ranged from 42.5 pCi/g in 1993 to 18.6 pCi/g in 2000.
Gross alpha levels ranged from 17.4 pCi/g in 1997 to 6.9 pCi/g in 1994. The gross alpha
level in 2000 was 8.12 pCi/g.

Strontium 90 levels were highest in November 1994 at 0.29 pCi/g. The lowest level
occurred in 1999 at 0.0037 pCi/g. In 2000, strontium 90 was measured at 0.058 pCi/g.

Air Monitoring. The WVDP routinely monitors regional air quality. For many years, the
station nearest to Cattaraugus territory was in Dunkirk. In May 1995, the station was
moved to the hamlet of Nashville, about seven miles southwest of the exterior boundary
of Cattaraugus territory. This station is considered by the WVDP to be representative of
background airborne particulates. Gross alpha and gross beta are measured monthly,
while cesium 137 and strontium 90 are measured quarterly.
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An examination of air quality data from 1992 to 2000 shows very low levels of the
monitored particulates at the Dunkirk and Nashville stations. During this eight-year
period, gross alpha was in'the 1 n0'5 microCuries per milliliter range, and gross beta in the
10-14 microCuries per milliliter range. Strontium 90 and cesium 137 were in the 10-16
microCuries per milliliter range.

Fish Sampling. The WVDP routinely samples game fish downstream of the Springville
dam. The fish are typically trout or salmon. The data from 1992 to 2000 show that levels
of strontium 90 have decreased by a fictor of 10 (from 0.043 pCi/g in 1993 to 0.00380
pCi/g in 2000) and there has been a similar drop-off in cesium 137 levels (less than 0.55
pCi/g in 1992 to 0.0353 pCi/g in 2000).

The WVDP samples bottom-feeding fish upstream of the Springville dam (for example,
hog-nosed suckers). The data from 1992 to 2000 show that levels of strontium 90 are

g, about one-third lower in 2000 than they were in 1992 (from 0.098 pCi/g in 1992 to
0.0256 pCi/g in 2000). Cesium 137 levels have remained at about 0.08 pCi/g over this
same time period.

Deer Sampling. The WVDP also samples deer flesh from near-site deer. Three deer are
sampled each year. The data from 1992 to 2000 show that levels of strontium 90 in deer
have decreased in deer by an order of magnitude - from' 0.012 pCi/g in 1993 to 0.0015 in
2000. Cesium 137 levels have ranged between 0.00 to 0.444 pCi/g over the same time
period.

SAMPLING METHODS

Samples for the Seneca Nation baseline environmental sampling project were collected
between September 1999 and July 2000. Thirty-nine plant, animal, soil, sediment, water,
and quality assurance samples were collected. Conductivity, pH, temperature, and
ionizing radiation were measured at nearly every sample point (except for the animal
samples). Most of the samples were collected in the eastern third ofthe Cattaraugus

L territory. The project also included measurement of surface ionizing radiation of
sediments deposited along the length of Cattaraugus Creek.

Limited resources and time constraints at the onset of sampling prevented two of the
quality assurance measures from being implemented. There was not enough sampling
equipment to use "fresh" sample trowels or pans at every sample point. We were unable
to obtain de-ionized/distilled water or methanol for decontamination of sampling
equipment. Instead, Alconox'm and distilled water were used for decontaminating the
sampling equipment.

Between sample points, the sample trowel and compositing pan were rinsed with distilled
water until no visible particles adhered to their surfaces. Upon returning from the field,
all sampling equipment was washed with Alconox, rinsed with distilled water, and
allowed to air dry.
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Water sample containers were filled directly from the surface water body or outfall. Each
sample container was filled with a'small amount of the water to be sampled, shaken, andLthe water poured out. The'sampler then proceeded to collect the water sample using the
rinsed container.

Plant and animal samples were placed directly into the sample container after collection.
The one exception to this procedure was a turkey sample. The turkey sample had been
frozen for several months prior to submittal to the analytical laboratory in the anticipation
that another turkey could be obtained from a location farther east on the territory before
the sampling campaign ended. The samples were not dried before being sent to the lab to
avoid handling the sample material.

SURFACE IONIZING RADIATION SURVEY

Surface ionizing radiation (SIR) surveys of Cattaraugus Creek sediments were conducted
in September 1999 and July 2001. The SIR measurements were taken using a Bicron

Li Surveyor 2000 meter and pancake Geiger Mueller probe covered with plastic wrap to
protect it from getting wet. Nineteen sand bars were evaluated. Dry sand to clay size
sediments were collected on each sand bar and composited in a sample pan. The surface
of the sand bars was typically covered with cobbles and gravel, with the sand and finer
sediment filling in the interstitial spaces between the much larger material. Thus a large
area of each sand bar had to be sampled in order to obtain enough sand to clay size

L sediment for measuring.

Once the sample was composited and mounded in the pan, the pancake probe was held
about a centimeter over the material and a reading was taken after the needle stabilized.
All readings were taken in counts per minute.

SAMPLING DESIGN

Cattaraugus territory was arbitrarily divided into three geographic areas from east to
west. Within these areas, other prominent features of the landscape (such as tributaries to
Cattaraugus Creek, wetlands, and biota) were selected because of their potential for
concentrating contaminants, acting as receptors, or providing a direct pathway to human
ingestion (e.g., ground water, animal and plant food or medicine sources).

The boundaries of the three geographic areas are:

* Eastern Area: from the village of Gowanda at the east to the village of Versailles.

* Central Area: from the village of Versailles on the east to the New York State
Thruway on the west.
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Western Area: from the Thruway on the east to Lake Erie on the west, including
the mouth of Cattaraugus Creek and the Seneca Nation's beach.

Sampling locations were qualitatively selected based on a consideration of the distance
from the WNYNSC, media accessibility, the potential for selective uptake or retention (in
biota and sediments), the potential of biota as a human food source, and other factors.
Sampling was intentionally biased towards those media and locations within each
operational unit that are most likely to have the highest concentrations of the parameters
of interest. Accordingly, a finding of concentrations of target contaminants that are not
distinguishable from background would indicate further baseline sampling is not
warranted. Future sampling and analysis activities would then focus on monitoring the
Cattaraugus territory environment for changes as the West Valley cleanup progresses.
More information on the selection of individual sample points can be found in the
Baseline Assessment Work Plan (SN 1999).

The analytical parameters that were chosen for analysis were a gamma scan on plant,
animal, and some of the soil and sediment samples, gross alpha and gross beta for all
samples. Since this is a baseline study, the results will be used to determine where to
focus future samples. If the results indicate elevated gross alpha activity, a total
transuranic analysis should be performed in the future. The results of gross beta analysis
should be used as an indicator of more complex and expensive beta endpoint analysis.
The two most likely candidates for identification are strontium and technetium. In the
absence of elevated gross beta activity further analysis is not warranted. The gamma
scan was used on all biota samples to check for the presence of cesium and other gamma-
emitting isotopes. The gamma scan was conducted using EPA Method 901.1; gross
alpha and gross beta were conducted using EPA Method 900.

Transuranic Sampling. In November 2002, three sediment samples were collected and
analyzed for baseline levels of transuranics: one each in the eastern, central, and western
areas of the territory. Each sample was analyzed for cesium 137, strontium 90,
americium 241, curium 242, 243/244; neptunium 237, plutonium 238, 239/240; uranium
233/234, 235, 238; and thorium 228, 230, and 232. The gamma spectrometry and alpha
spectrometry were conducted using DOE EML HASL 300; strontium 90 was analyzed
using EPA Method 905.0 Modified.

SAMPLING RESULTS

Surface Ionizing Radiation Survey

Nineteen sediment deposits were surveyed on Cattaraugus Creek in 1999, and seventeen
deposits were surveyed in 2001 (Appendix B). In 1999, readings ranged from 30 to 80
counts per minute. The higher (i.e., 70 to 80 counts per minute) readings were typically
from sediments that appeared to be deposited when high water receded - either on the
landward-most side of a sand bar or from the highest point of the sand bar. These
readings (from locations 2, 6, 7, 8, 9, 14, 15, and 17) appear to be above-background. At
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30 to 40 counts per minute, Location 19 had the lowest reading. This location was at the
mud flat on Cattaraugus Creek inside the Lake Erie break wall. In 2001, readings ranged
from 0 to 30 counts per minute. Field notes and maps from; the surveying are in
Appendix B.

Field Measurement and Analytical Results

Figures 2, 3, and 4 show the sample locations by geographic operational unit. Appendix
C contains the complete results and field notes for each sample. Appendix A contains
information about each of the isotopes.

Barringer Laboratories, Inc (Golden, Colorado) performed the radiochemical analysis.
The results are expressed as a value plus or minus a certain amount. Barringer used a
confidence interval of +- 2 sigma, meaning the true concentration is 90 percent likely to
be within this range. If the confidence interval for the measured value includes zero (for
example, 2.2 +/- 2.4 has a range of-0.2 to 4.6 picoCuries per gram), it means the result is
below the detection limit. General Engineering Laboratories (Charleston, SC) performed
the transuranic analysis.

Eastern Area (Figure 2)

Gowanda Water Treatment Outfall (Samples 8, 9). This location was selected to test for
contaminants in the treatment plant discharge water to Cattaraugus Creek. The sample
location is the discharge pipe on the north bank of the creek. The results for the
discharge water were 0.40 +/- 3.2 pCi/L (below detection) gross alpha and 7.7 +/- 3.0
pCi/L gross beta. Field measurements were not taken.

Two bottom-feeding fish (mullets) were collected from Cattaraugus Creek at this
location. The gamma scan detected potassium 40 at 1.6 +/- 0.27 pCi/g. Gross alpha was
140 +/- 290 pCi/g (below detection) and gross beta at 2000 +/- 300 pCi/g.

Thatcher Brook (Samples 10, 11). This location was selected to test for surface runoff
contaminants in water and accumulated contaminants in sediments. This sample location
is the mouth of Thatcher Brook and its interface with Cattaraugus Creek.

The radioactivity field measurement was 50 counts per minute (cpm) for the sediment
sample. The gamma scan detected actinium 228 at 0.61 +/- 0.18 pCi/g, bismuth 214 at
0.62 +/- 0.098 pCi/g, lead 212 at 0.64 +/-0.083 pCi/g, lead 214 at 0.64 +/- 0.11 pCi/g,
potassium 40 at 11.0+/-1.2 pCilg, thallium 208 at 0.20 +/-0.039 pCi/g. Gross alpha was
2.2 +/- 4.3 pCi/g (below detection) and gross beta at 16 +/-5.8 pCi/g. The water sample
from this location had 3.0+/-3.4 pCi/L gross alpha (below detection) and 3.6+/-2.9 pCi/L
gross beta. Field conductivity was 514 microsiemens at 17.90 C, pH was 4.04.

Indian Hill Road Watersheds (Samples 12, 13, 14, 15). This location was selected to test
for surface runoff contaminants in water and accumulated contaminants in sediments in
Cattaraugus Creek and its tributaries. Samples 12 and 13 are downstream of the mouth of
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Figure 2. Eastern Sampling Area Sample Locations
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the first unnamed tributary to Cattaraugus Creek west of Thatcher Brook. Fine sediments
were composited from a large Cattaraugus Creek sandbar area Samples 14 and 15 are at
the mouth of the second unnamed tributary to Cattaraugus Creek west of Thatcher Brook.
An alluvial fan has accumulated near the west end of the long sand bar.

Samples 12 and 13 - The radioactivity field measurement was 40 to 80 cpm. The
gamma scan detected 0.76+/-0.19 pCi/g actinium 228, 0.69+/-0.13 pCi/g bismuth
214, 0.69+/-0.089 pCi/g lead 212, 0.61+/-0.13 pCi/g lead 214, 12+/-1.3 pCi/g
potassium 40, and 0.20+/-0.044 pCi/g thallium 208. Gross alpha was 2.2 +/-4.2
pCi/g (below detection) and gross beta was 15+/-8 pCi/g. The water sample from
this location had -3.1+/-3.3 pCi/L gross alpha (below detection) and 5.6+/-2.9
pCi/L gross beta. Field conductivity was 470 microsiemens at 240 C, pH was
7.34.

Samples 14 and 15 - The sediment sample was composited from the alluvial fan
that formed at the base of this small tributary. The field radioactivity
measurement was 60 to 80 counts per minute. Bismuth 214 was detected at 0.93
+/- 0.17 pCi/g, lead 212 at 0.86 +/- 0.10 pCi/g, lead 214 at 0.84 +1-1.5 pCi/g
(below detection), potassium 40 at 16 +/-1.5 pCi/g, thallium 208 at 0.31 pCi/g +/-
0.050 pCi/g. Gross alpha was at 6.5 +/- 4.5 pCi/g and gross beta was at 15+!- 6.4
pCi/g. The water sample was collected from the tributary at the small waterfall
where it enters Cattaraugus Creek. Gross alpha was -3.2 +/- 4.3 pCi/L (below
detection), and gross beta at 5.1+/-4.4 pCi/L. Field conductivity was 834
microsiemens at 20.9° C, pH was 4.40.

Upland Spring Ouqfall (Sample 16). This location was selected to test for contaminants
in groundwater. The spring is on the west side of Route 438, north of Richardson Road.
Gross alpha was 2.8 +/- 3.4 pCi/L and gross beta at 1.3 +/- 2.8 pCi/L (both were below
the detection limit). Field conductivity was 537 microsiemens at 12.70 C, pH was 7.99.

Gas Well Wetland (gas well 14714, Samples 17, 18, 19, 20, 21, 22, 23). - This location
was selected to test for accumulated contaminants from atmospheric deposition and
surface runoff in wetland water and sediment and pond flora and fauna.

Sample 17 is of two bluegill fish caught in the wetland. The gamma scan detected
potassium 40 at 0.30 +/- 0.16 pCi/g. Gross alpha was -33.0 +/- 120 pCilg (below
detection) and gross beta was at 440 +/- 120 pCi/g.

Sample 18 is a composite of cattail roots that were growing in the wetland. Gross
alpha was 42 +/- 57 pCi/g (below detection), and gross beta was 310 +/- 55 pCi/g.

Sample 19 is a composite of puffball mushrooms that were growing on the
hillside above the wetland. The results were 76 +/- 47 pCi/g for gross alpha and
630 +/- 48 pCi/g for gross beta.

9



FINAL Baseline Environmental Sampling Report
February 2004

Sample 20 is a sample of sediment that accumulated on the bottom of the wetland.
It was collected in the same locations as the cattail samples. The results were
0.55 +/- 0.18 pCi/g cesium 137 and 6.2 +/- 2.9 pCi/g lead 210, 3.0 +/- 1.7 pCi/g
potassium 40. Gross alpha was 12 +/- 5.6 pCi/g and gross beta was 11 +/- 6.4
pCi/g.

Sample 21 is a sample of soil collected from the same locations as the puffballs.
The field radioactivity reading was 40 to 50 counts per minute. Gross alpha was
measured at 12 +/- 5.1 pCi/g, and gross beta was 13 +/- 6.3 pCi/g.

Sample 22 is a sample of surface water from the wetland, collected from the same
spots as the wetland sediment and cattail roots. The results were 2.4 +/-3.3 pCi/L
gross alpha and 0.41 +/- 3.3 pCi/L gross beta (both concentrations were below the
detection limit). Field conductivity was 501 microsiemens at 19.10 C, and pH was
7.29.

Sample 23 is a field blank and is discussed below in the section called "Data
Quality and Quality Assurance Results" (page 15).

Floodplain Corn Field (Samples 24, 25, 26, 27, 28) - this location was selected to test for
accumulated contaminants in soil and flora (field corn and wild berries). The sampling
location is on the Cattaraugus Creek floodplain west of Gowanda, at the base of Scott's
Hill.

Sample 24 is a composite of suckers that were caught in Cattaraugus Creek next
to the fields. The result of the gamma scan .was 1.9 +/- 0.62 pCi/g potassium 40.
Gross alpha was 890 +/- 440 pCi/g and gross beta was 1400 +/- 500 pCi/g.
Sample 25 is a carp sample caught in the same stretch of the creek. The result of
the gamma scan was 1.2 +/- 0.49 pCi/g potassium 40. Gross alpha was -700 +/-
450 pCi/g (below detection) and gross beta was 1000 +/- 500 pCi/g.

Sample 26 is a composite of field corn that was collected from four corners of a
grid. The sample consisted of all parts of the plant including kernels, roots, stalk,
leaves, and tassels. The result of the gamma scan was 2.7 +/- 0.78 pCi/g
potassium 40. Gross alpha was 220 +/- 100 pCi/g and gross beta was 1100 +/- 90
pCi/g.

Sample 27 is a composite of berries collected along the perimeters of the
agricultural fields. The berries were red and black raspberries and blackberries.
The gamma scan detected potassium 40 at 1.2 +/- 0.45 pCi/g. Gross alpha was
0.29 +/- 0.36 pCi/g (below detection), and gross beta was 1.6 +/- 0.53 pCi/g.

Sample 28 is a composite of soil collected from the same points as the corn
sample. The field radioactivity measurement was 80 counts per minute. The
results of the gamma scan are 0.87 +/- 0.24 actinium 228, 1.0 +/- 0.46 pCi/g
bismuth 212, 0.82 +/- 0.19 pCi/g bismuth 214, 0.12 +/- 0.042 pCi/g cesium 137,
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1.0 +/- 0.11 pCi/g lead 212, 0.92 +/- 0.15 pCi/g lead 214, 15 +/- 1.4 pCi/g
potassium 40, 0.32 +/- 0.059 pCi/g thallium 208, and 1.3 +/- 0.39 pCi/g thorium
234. Gross alpha was measured at 6.3 +/- 6.2 pCi/g, and gross beta was measured
at 17 +/- 6.6 pCi/g.

Cattaraugus Creek Watershed (Samples 29, 30, 31, 32) - This location includes all
territory lands upstream of Versailles. Deer and turkey samples were collected from this
area.

Samples 29, 30, and 31 are each a liver from a deer. Three doe were collected on
the south side of Indian Hill Road. The results, in pCi/g, are:

Sample Potassium 40 Gross alpha Gross beta
29- "Doe 1" 0.48 +/- 0.25 -4.8 +/- 23 * 390 +/- 31
30 -"Doe 2" 0.80 +/- 0.30 17 +/- 34 $ 620 +/- 43
31 - "Doe 3" 0.83 +/- 0.26 55 +/- 46 750 +/- 55
* below detection

Sample 32 is comprised of wild turkey meat and innards. The turkey was
collected from the area of the Kennedy gravel pit. The gamma scan detected
potassium 40 at 1.5 +/- 0.27 pCi/g. Gross alpha was measured at 0.57 +/- 0.56
pCi/g, and gross beta at 0.95 +/- 0.47 pCi/g.

Central Area (Figure 3)

Clear Creek (Samples 1, 2, 3). This location was selected to test for surface runoff
contaminants in water and accumulated contaminants in sediments. This location is the
sediment pools along the lower stretch of Clear Creek near its junction with Cattaraugus
Creek.

Sample I is sediment collected from a small sand spit extending into Clear Creek
about 200 yards downstream from the Bucktown bridge. The gamma scan
detected actinium 228 at 0.44 +/- 0.16 pCi/g, bismuth 214 at 0.47 +/- 0.081 pCi/g,
lead 212 at 0.52 +/- 0.066 pCi/g, lead 214 at 0.49 +/- 0.095 pCi/g, potassium 40 at
14 +/- 1.2 pCi/g, thallium 208 at 0.15 +- 0.036 pCi/g, and thorium 234 at 0.54 +/-
0.24 pCi/g. Gross alpha was -0.67 +/- 4.1 pCi/g (below detection) and gross beta
at 7.3 +/- 5.7 pCi/g.

Sample 2 is a duplicate and discussed below in the section called "Data Quality
and Quality Assurance Results" (page 15).

Sample 3 is creek water collected from the same point as Sample 1. The results
were 0.085 +/- 2.8 pCi/L (below detection) for gross alpha and 3.7 +/- 3.2 pCi/L
for gross beta. Field conductivity was 454 microsiemens at 21.30 C, and pH was
4.07.
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Figure 3. Central Sampling Area
Sam pie Locations
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Beaver Pond (Samples 4, 5). This location was selected to test for surface runoff

contaminants in water and accumulated contaminants in sediments and biota. This
location is the beaver pond southwest of the Seneca Nation Administrative complex
(south of Route 438).

Sample 4 is a sediment sample from the bottom of the beaver pond. The results of
the gamma scan are: 0.77 +/- 0.22 pCilg actinium 228, 0.89 +/- 0.37 pCilg
bismuth 212, 0.71 +1- 0.12 pCilg bismuth 214, 0.17 +!- 0.046 pCilg cesium 137,
0.85 +1- 0.11 pCilg lead 212, 0.80 +/- 0.14 pCilg lead 214, 15 +!- 1.6 pCi/g
potassium 40, 0.26 +/- 0.052 pCilg thallium 208, and 1.1 +/- 0.41 pCilg thorium

234. Gross alpha was measured at 5.1 +1- 4.2 pCilg and gross beta at 15 +!- 7.2
pCi/g.

Sample S is pond water collected from the same point as Sample 4. The results
were 2.3 +/- 3.3 pCi/L for gross alpha and 0.19 +/- 3.7 pCi/L for gross beta (both

concentrations were below the detection limit). Field conductivity was 484
microsiemens at 210 C, and pH was 4.06.

Cabbage Field (Samples 6, 7). This location was selected to test for accumulated
contaminants in soil and plants (cabbage). This location is on the Cattaraugus Creek
floodplain south of Route 438 and west of Clear Creek.

12
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Sample 6 is a composite of cabbage leaves that were collected at four corners of a
grid laid out in the agricultural field. The gamma scan detected potassium 40 at
2.4 +/- 0.46 pCi/g. Gross alpha was 98 +/- 140 pCi/g (below detection), and gross
beta was 1900 +/- 180 pCi/g.

Sample 7 is a composite of soil that was collected at the same points as the
cabbage leaves. The field radioactivity measurement was 70 to 80 counts per
minute. The gamma scan detected actinium 228 at 1.0 +/- 0.26 pCi/g, bismuth
212 at 1.3 +/- 0.48 pCi/g, bismuth 214 at 0.98 +/- 0.18 pCi/g, cesium 137 at 0.21
+1- 0.049 pCi/g, lead 212 at 1.0 +/- 0.11 pCi/g, potassium 40 at 16 +/- 1.4 pCi/g,
thallium 208 at 0.34 +/- 0.072 pCi/g, and thorium 234 at 1.1 +/- 0.42 pCi/g.
Gross alpha was measured at 11 +/- 5.9 pCi/g and gross beta at 22 +/- 7.1 pCi/g.

Domestic Wells and Domestic Gardens. Domestic wells and domestic gardens were
identified in the Baseline Sampling Work Plan (SN 1999) to test for contaminants in
groundwater and to test for accumulated contaminants in tuberous vegetables (for
example, potatoes and carrots). However, domestic wells were not sampled, and
domestic gardens were not sampled because many gardens in the territory died from
drought or near drought conditions during the sampling period.

Western Area (Figure 4)

Mouth of Cattaraugus Creek (Samples 33 and 34). This location was selected to test for
accumulated contaminants in Cattaraugus Creek discharge water and bottom sediments.
This sampling location is near the mouth of Cattaraugus Creek where creek silt settles out
in Lake Erie (between the breakwall and the beach).

Sample 33 is a composite of near-shore sand size sediment. The sample was
composited between 10 and 20 feet from shore. The results of the gamma scan
were 0.64 +/- 0.21 pCi/g actinium 228, 0.70 +/- 0.19 pCi/g bismuth 214, 0.10 +/-
0.050 pCi/g cesium 137, 0.72 +/- 0.10 pCi/g lead 212, 0.69 +/- 0.14 pCi/g lead
214, 16 +/- 1.6 pCi/g potassium 40, 0.25 +/- 0.056 pCi/g thallium 208, and 0.79
+/- 0.38 pCi/g thorium 234. Gross alpha was measured at 4.9 +/- 4.1 pCi/g, and
gross beta at 8.5 +/- 5.9 pCi/g.

Sample 34 is lake water. The field conductivity measurement was 260
microsemens at 18.90 C. pH was not measured. Gross alpha was -0.53 +/- 1.7
pCi/L (below detection), and gross beta was 3.2 +/- 2.0 pCi/L.

Riparian Wetland East of Old Boat Dock (Samples 35 and 36). This location was
selected to test for accumulated contaminants in lower Cattaraugus Creek riparian
sediments and vegetation. This location is on the north side of Cattaraugus Creek east of
the breakwall.
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Figure 4.
Western Sampling Area Sample Locations

33. CT-W-01-S
34. CTW-W.1-W
35. CT-W-02-F-1 & -F-2
36. CT-W-02-S
37. CT-03-w
39 CT-W-03-S
3a CM-WA

N

1 0 1 2 Miles

Sample 35 is a composite of cattail roots. Nothing was detected in the gamma
scan. Gross alpha was below detection (66 +/- 75 pCi/g) and gross beta was
measured at 1100 +/- 96 pCi/g.

Sample 36 is a sediment sample composited from the same points where the
cattail roots were collected. The field radioactivity measurement was 60 to 80
counts per minute. Gross alpha was measured at 4.6 +/- 3.9 pCi/g and gross beta
was 14 +/- 6.1 pCi/g.

Mouth of Unnamed Tributary to Cattaraugus Creek (Samples 37 and 38). This location
was selected to test for surface runoff contaminants in water and accumulated
contaminants in sediments. This location is an east trending tributary that enters the
north bank of Cattaraugus Creek, west of the former Milestrip Road bridge.

Sample 37 is water collected from the unnamed tributary. The tributary was dry
at its mouth and water was not encountered until about 100 feet downstream of
where it is culverted under the Route 43 8 extension. Field measurements were
not taken. Gross alpha and gross beta were below the detection limit.
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Sample 38 is a sediment sample composited at the mouth of the unnamed
tributary. The field radioactivity measurement was 60 to 70 counts per minute.
Gross alpha was 3.8 +/- 4.0 pCi/g (below detection), and gross beta was 7.5 +/-
5.7 pCi/g.

Sample 39 was not collected from a designated sampling location. This is a trout that
was caught in the area of the gravel pits on Cattaraugus Creek. The trout had only one
eye and a lesion on its back. The gamma scan detected potassium 40 at 2.6+/-0.66 pCi/g.
Gross alpha was 0.040 +/- 0.15 pCi/g (below detection), and gross beta was 3.2 +/- 0.24
pCi/g.

DATA QUALITY AND QUALITY ASSURANCE RESULTS

Completeness - the Baseline Sampling Work Plan called for a minimum of 31 samples,
and a maximum of 50 from 15 locations on the territory. The 50 samples included 14
water samples, 18 soil and sediment samples, and 18 biotic samples. The actual baseline
sampling project resulted in 39 samples from 13 locations, including one field blank
(water), one duplicate (sediment), 10 water samples, 12 soil and sediment samples, and
15 biotic samples. Therefore, the data quality objective for completeness was met.

Sample 23 is a field blank comprised of distilled water. Distilled water has very few, if
any, impurities in it. Nothing was detected in the gamma scan. Gross alpha was
measured at -0.25 +/- 0.88 pCi/L and gross beta at -0.38 +/- 1.9. Therefore, gross alpha
and gross beta were not detected (i.e., the confidence interval for the measured value
includes zero). This indicates that the laboratory analysis was of good quality and that
none of the analytical results can be attributed to radionuclides left on the sampling
equipment after they were cleaned and decontaminated.

Sample 2 is a duplicate of Sample 1. A gamma scan was not performed on Sample 2.
The results, in pCi/g, can be compared below:

Sample Gross alpha Gross beta
Sample 1 -0.67 +/- 4.1 7.3 +1- 5.7
Sample 2 0.29 +/- 3.3 10 +/- 5.9
Variance 0.23 1.82
Standard Deviation 0.48 1.35
Coefficient of Variance 39 percent 16 percent

There was more variance in the gross alpha results than in the gross beta results. In this
instance, the results of the duplicate sample indicate that the data quality objective of
reproducibility was not met. This was most likely due to a failure to thoroughly mix the
sediments before filling the containers for Sample I and Sample 2.
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The laboratory quality assurance program employed.sample duplicates, laboratory control
spikes, method blanks, and matrix spikes to ensure that the analytical methods producedL data of good quality.

L DISCUSSION

This section will describe any implications to the Cattaraugus Creek ecology and itsL people based on the results of the sampling. Quotations from the Ga:n:onyoh (the
Haudenosaunee Thanksgiving Address) introduce each area of concern. The quotations
are taken from Annunziata, 1995.

Background Radiation

L None of the sample locations are presumed to represent natural background radiation
conditions. Natural background radiation comes from the natural elements in the earth,
rocks, and water and cosmic rays. Two very common radioactive elements are potassiumL. 40, which is found in rock and clay; and radon, a gas that is released from rock and
sediments. Radon is a decay product of three naturally occurring radioactive elements:
uranium 238, uranium 235, and thorium 232. Radiation from natural elements is
unavoidable and living things have never lived without it. This natural radiation amounts
to approximately 85 percent of background radiation in this area.

L "Black Shale. " Organic-rich black shales tend to have above-average concentrations of
uranium-238 and radium-226 (New York State Energy Research and Development
Authority [NYSERDA], 1989). On the Cattaraugus territory, the black shale is called the

L Dunkirk Shale - it is about 85 feet thick and can be seen in the cliffs along Cattaraugus
Creek (United States Department of Agriculture [USDA], 1984). Dunkirk Shale that has

i eroded into the soil or is carried in creek sediment will contribute to both the field gamma
L measurements and the laboratory gross alpha and gross beta measurements. It is

important to remember that at least part of the results of this survey is due to naturally
occurring radioactive elements in the local bedrock.

Man-made sources of radiation such as nuclear bomb testing since the 1940s, airplane
| travel, nuclear medicine and medical x-rays, and consumer products are the other 15

percent of background radiation. Although airplane travel and x-rays are activities that a
person presumably could avoid, the effects of nuclear bomb testing cannot be avoided.
This testing released radioactive particles into the atmosphere that were then distributed

L. around the world before falling out onto the ground. The fallout represents about one
percent of background radiation (League of Women Voters, 1993).

The sample locations that would reflect natural background plus atmospheric fall-out are
Clear Creek and the Beaver Pond in the Central Area, Thatcher Brook, Indian Hill runoff! and the Gas Well Wetland in the Eastern Area, and the "Unnamed Tributary" samples in
the Western Area. The remaining sample locations have the potential to be affected by
releases from the WNYNSC.
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The People - "Today, we have gathered and we see that the cycles of life continue. WeL have been given the duty to live in balance and harmony with each other and all
living things. So now, we bring our minds together as one as wve give greetings
and thanks to each other as people."

It is very difficult to estimate what the effect of living in the Cattaraugus environment is
to an individual person. There are many factors that determine whether a person will be
susceptible to the effects of radiation. These factors include heredity, overall health, diet,
age, lifestyle, and the amount of radiation one is exposed to and the duration of the
exposure. Ionizing radiation has been associated with the incidence of several specific
cancers, including cancers of the stomach, lung, breast, brain, thyroid and leukemia
(NYSDOH 1994). Strontium 90 has been associated with cancers of the skin, bone, and
leukemia (Agency for Toxic Substances and Disease Registry [ATSDR], 2001).

L Exposure to high levels of cesium 137 causes radiation sickness - vomiting nausea,
diarrhea, skin lesions, neurological signs, chromosomal abnormalities, compromised
immune function and death (ATSDR, 2001). The effects of exposure to low levels of

L } cesium 137 have not been documented (ATSDR, 2001). In order for these substances to
cause cancer, their levels must exceed the body's natural mechanisms to repair the
damage resulting from exposure to the substances.

Cancer, however, is a common disease. One of every three persons will develop cancer
during his or her lifetime, and it eventually affects three of every four families. The

L. number of people with cancer is increasing in most communities because more people are
living to older ages, when cancer is more common. Current knowledge suggests that the
leading preventable cause of cancer is cigarette smoking. Dietary practices such as

L excessive alcohol consumption and eating high fat foods are also believed to contribute to
the risk of developing cancer. Tobacco and diet may account for as many as two-thirdsL of all cancer deaths (NYSDOH, 1994).

One way to determine if environmental conditions have had an impact on human health is
to look at the incidence of cancer in people living in the area of concern. The New York
State Department of Health has conducted cancer surveillance surveys in a twelve zip
code area surrounding the West Valley site (NYSDOH, 1994), the towns of Collins,
North Collins, and the village of Gowanda (NYSDOH, 1997) and, most recently, in an
area including the towns of Persia, Perrysburg, Dayton, New Albion, Otto, the village of
Cattaraugus, the village of South Dayton, the village of Gowanda, and the Cattaraugus
territory (NYSDOH, 1994a). These studies examine the cancer cases reported to the
New York State Cancer Registry, the zip codes of the people diagnosed with cancer, and
population data from the U.S. Census. The Department of Health compares the results
from the study area with the number of expected (or standard) cancer cases to see if there

L. is a higher incidence of cancer in the study area. Statistics are then used to determine the
probability that chance alone could explain an increase or decrease in the observed
number of cancer cases compared to the expected number. Follow up research is
conducted to determine if statistically significant cases can be linked to environmental
factors.
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West Valley Survey (1994). The West Valley survey was based on cancer incidence
L records from 1978 to 1987. A total of 906 cancers were observed among males and

females residing in the study area during the 1978-1987 study period. In males, 469
cancer cases were observed and 438 cases were expected, while among females 437

L cancer cases were observed and 383 cases were expected. Among females, the excess in
the number of observed cancer cases compared with the expected number was
statistically significant. Significant excesses were observed for cases of cancer of the
bladder and thyroid cancer. The difference between observed and expected numbers of
cases was not statistically significant in males.

The thyroid cancer cases'appeared to be due to the presence in the area of higher than
usual numbers of persons with thyroid cancer risk factors (e.g., heredity, prior radiation
treatments to the head and neck area, prior history of thyroid conditions). The bladderK cancer cases might be accounted for in part by a higher than usual proportion of current
and former smokers in the area. The thyroid and bladder cases did not appear to cluster

l around the West Valley site, and none of the patients had worked at the site.

The North Collins, Collins, and Gowanda Survey (1987). The period studied in this
| investigation was 1976 through 1984. A total of 420 cancer cases were observed. In

males, 222 cases were observed and 214 cases were expected. In women, 198 cases were
observed and 196 cases were expected. The breast cancer incidences in women wereL considered significant. In males, there was a significant excess of malignant melanoma.

The breast cancer cases in women were geographically clustered in the village of
Gowanda. Most of the breast cancer cases occurred in white women. At the time of the

L study, no scientific evidence existed to confirm a relationship between any environmental
exposure and a risk for breast cancer (NYSDOH 1987). The melanoma cases in men
were geographically clustered in the town of Collins and the village of Gowanda. All of
the men were white, over age 50 at diagnosis (except for one man), and employed in a
variety of occupations at the time of diagnosis, none of which are associated with high
rates of malignant melanoma. The majority of the cases were diagnosed at a very early
state, which may be indicative of a problem of over diagnosis (NYSDOH 1987).

! The Northern Cattaraugus County, Gowanda, and Cattaraugus Territory Study (2003).
L This cancer surveillance survey was requested by the village of Gowanda and

Cattaraugus County to further explore the incidence of cancer that was discovered in the
1987 survey. The area of this survey includes the towns of Perrysburg, Persia, Dayton,
New Albion, Otto, the villages of Cattaraugus, South Dayton, Gowanda, and the
Cattaraugus Territory.

This investigation covered cancer cases first diagnosed in the years 1989 through 1998.
A total of 607 cancer cases were observed. In males, 347 cases were observed, and 323
cases were expected. In females 260 cases were observed, but 317 cases were expected.
There was a statistically significant excess of bladder cancer among females; of these,
approximately half of the cases were located in Gowanda. Bladder cancer is more
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common among men than women and occurs more frequently among whites. A majority
of the bladder cancer cases in this study area were white but people of other races,
including Native American, were also represented. Halfofthe women with bladder
cancer were current or former smokers, which is a risk factor for developing bladder
cancer. Bladder cancer is associated, to a lesser extent, with some occupational
exposures, including working with dyes. But the available data did not suggest any clear
relationship between occupation and bladder cancer (NYSDOH 2003).

Mother Earth - "We are thankful to our Mother, the Earth, for she gives us all that we
needfor life. She supports ourfeet as we walk about upon her. It gives us joy
that she continues to care for us as she has from the beginning of time. To our
Mother, we send greetings and thanks."

Three soil samples were collected and analyzed. One was composited in the "floodplain
cornfield", and one was composited near the gas well wetland in the eastern part of the
territory. The third sample was composited in the cabbage field in the central part of the
territory. The floodplain cornfield sample represents the upstream soil conditions of anK area prone to flooding by Cattaraugus Creek. The cabbage field sample was collected in
a downstream floodplain area prone to flooding by Cattaraugus Creek. Both areas have
similar well-drained soil (Middlebury silt loam and Tioga silt loam). The soil sample

L collected in the gas well wetland area reflects background soil conditions (including fall-
out). This is a Chenango soil, which are deep, well drained to somewhat excessively
drained soils:

Background Soil from Upstream Soil from Downstream Soil from
Analyte, pCi/g Gas Well Wetland Area Floodplain Corn Field Cabbage Field

Gross Alpha 12 +/-5.1 6.3 -/- 6.2 11 +/-5.9
Gross Beta 13 +/-6.3 17 +/- 6.6 22 +/-7.1
Actinium 228 Not analyzed 0.87 +/- 0.24 1.0 +/-0.26
Bismuth 212 Not analyzed 1.0 +/- 0.46 1.3 +/- 0.48
Bismuth 214 Not analyzed 0.82 +/- 0.19 0.98 +/- 0.18
Cesium 137 Not analyzed 0.12 +/- 0.042 0.21 +/-0.049
Lead 212 Not analyzed 1.0 +/-0.11 1.0 +/- 0.11
Lead 214 Not analyzed 0.92 +/- 0.15 Not detected
Potassium 40 Not analyzed 1+/- 1.4 16 +/- 1.4
Thallium 208 Not analyzed 0.32 +/- 0.059 0.34 +/- 0.072
Thorium 234 Not analyzed 1.3 +/- 0.39 1.1 +/- 0.42

Gross alpha was measured in the upstream and downstream soils samples at levels less
than the background measurement. Although very similar to background, gross beta
values increase slightly from upstream to downstream; as do several of the isotopes
detected inthe gamma scan. Of these isotopes, only cesium 137 is a contaminant of
concern for West Valley. The levels of cesium 137 detected in the downstream and
upstream floodplains are comparable to the levels found in Cattaraugus Creek sediments
during -the 1986 special survey (refer to previous "Historical Data" section). Since these
floodplains occasionally flood, it is impossible to say what amount of the detected cesium
137 is attributable to the West Valley site versus atmospheric deposition.
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Actinium 228, bismuth 212, lead 212, and thallium 208 are decay products of naturally
occurring thorium 232. Bismuth 214, lead 214, and thorium 234 are the decay products
of naturally occurring uranium 238. Several of these radionuclides have half-lives
measured in days or minutes. Potassium 40 is a common naturally-occurring
radionuclide having a half-life of 1.3 billion years.

The Waters - "We give thanks to all the Waters of the worldfor quenching our thirst
and providing us with strength. Water is life. We know its power in manyforms -
waterfalls and rain, mists and streams, rivers and oceans. With one mind, we send
greetings and thanks to the spirit of Water."

This sampling event included both water and sediment samples. The water samples give
a "snapshot" of water quality at the exact time of sampling, whereas the sediment
samples reflect water quality over a longer period of time.

Ten water samples were taken from Cattaraugus Creek, drainage to Cattaraugus Creek
(including Clear Creek), wetlands, Lake Erie, and a groundwater sample:

Sample Location Gross Alpha, pCi/L Gross Beta, pCiJL,
Gowanda Wastewater Treatment Plant
Outfall below detection 7.7 +1- 3.0
Thatcher Brook/Cattaraugus Creek Below detection 3.6 +/- 2.9
Indian Hill tributary/Cattaraugus Creek Below detection 5.6 +1- 2.9
(sample 13) . .
Unnamed tributary to Cattaraugus Creek Below detection 5.1 +-4.4
(sample 15) _ _ _ _ _ _ _ _ _ _ _ _

Upland Spring (groundwater) Below detection Below detection
Gas Well Wetland Below detection 0.41 +/- 3.3
Clear Creek Below detection 3.7 +/- 3.2
Beaver Pond Below detection Below detection
Unnamed Tributary at Route 438 Below detection Below detection
Extension (sample 38)
Lake Erie Below detection 3.2 +/- 2.0

These results indicate that small amounts of gross beta are contributed to Cattaraugus
Creek from the Gowanda Wastewater Treatment Plant outfall and the tributaries draining
Indian Hill. The tributaries draining Indian Hill are probably picking up beta emitters
from bedrock and soil. Cattaraugus Creek at Thatcher Brook, Clear Creek, and Lake Erie
waters all have similar amounts of gross beta. Surface water sampled by the WVDP in
September, October, and November 1999 (WVNS 2000) ranged from 5.01 to 7.96 pCi/L
gross beta at Felton Bridge over Cattaraugus Creek (this location is just downstream of
the point where Buttermilk Creek enters Cattaraugus Creek - Buttermilk Creek receives
all surface drainage from the site) and 9.79 to 15.2 pCi/L gross beta at Thomas Corners
Bridge over Buttermilk Creek (this location is just upstream of where Buttermilk Creek
enters Cattaraugus Creek). It appears that gross beta is entering the Creek from different
sources, both natural and man-made, and that the large volume of water in Cattaraugus
Creek dilutes the concentration of gross beta.
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Sediment samples were collected from nine locations, the results are present in the table
on the next page for ease of comparison. This shows that the concentration of cesium
137 at the mouth of Cattaraugus Creek is comparable to the concentrations detected in the
two background locations (cesium 137 was detected in three of the sample locations).
Gross alpha concentrations, when detected, are similar; and there was no discernable
difference between background gross beta concentrations and the other sediment sample
locations. The gross alpha and gross beta levels are generally lower than in the sediments
behind the Springville dam (see previous Historical Data discussion). The follow-up
transuranic samples from upstream, downstream and background locations did not
contain many of the transurnics that could be associated with the WNYNSC in levels
above the method detection limit, The upstream and downstream levels of cesium 137
are similar, and the level of strontium 90 in the background sample was actually slightly
more than that of the upstream sample (see Appendix D). The upstream sample had
0.682 +/- 0.35 pCi/g of uranium 238, which probably is attributable to the black shale in
the Indian Hill area. This level is comparable to the background sample, which had 0.562
+/- 0.287 pCi/g uranium 238. Uranium 234, thorium 234, and thorium 230 are the decay
products of uranium 238.

The Fish-"We turn our minds to all the fish life in the water. They were instructed to
cleanse and purify the water. They also give themselves to us asfood. We are
grateful that we can stillfindpure water. So, we turn now to the Fish and send
our greetings and thanks. "

Five fish samples were collected and analyzed, emphasizing bottom-feeding fish that are
more likely to ingest creek sediment. One sample of bluegill, a pan fish, was collected
from the Gas Well Wetland location to gauge background concentrations. One trout
sample was collected and analyzed because the fish was deformed. The fish (except for
the trout) were analyzed for gross alpha, gross beta, and a gamma scan. Only potassium
40, a common, naturally occurring radionuclide, was detected in the gamma scan of the
fish samples.

SampleLocation Fish type Gross Alpha, Gross Beta, pCi/g

Gas Well Wetland Bluegill composite BD 440 +/- 120
Gowanda Wastewater Mullet composite BD 2000 +/- 300
Treatment Plant
Floodplain Cornfield Sucker composite 890 +/- 440 1400 +/- 500
Floodplain Cornfield Carp, discrete 700 +1- 450 1000 +1- 500
Gravel Pit Trout, discrete BD 3.2 +/- 0.24
BD - below the detection limit

The trout and bluegill (non-bottom feeders) have less gross beta than the bottom feeding
fish. The WVDP routinely monitors bottom feeding fish above the Springville dam for
cesium 137 and strontium 90. Cesium 137 was not detected in the Seneca Nation
samples, so a comparison between the WVDP upstream samples versus the Seneca
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Sediment Sam le Results
Sample

Location
Indian Hill Riparian

Cattaraugus trib/Cattarau- Unnamed trib Gas Well Mouth of Wetland East Mouth of
Analyte, Crk/Thatcher gus Crk alluvial fan Wetland Cattaraugus of Old Boat Unnamed
0Cig Brook (Sample 12) (Sample 14) sediment Clear Creek Beaver Pond Creek Dock Tributary
Actinium 228 0.61 +1- 0.18 0.76 +/- 0.19 ND ND 0.44 +/- .16 0.77 +/- 0.22 0.64 +/- 0.21 NA NA
Bismuth 212 ND ND ND ND ND 0.89 +/-0.37 ND NA NA
Bismuth 214 0.62 +/- 0.098 0.69 +/- 0.13. 0.93+/- 0.17 ND 0.47 +/- 0.081 0.71 +/- 0.12 0.70 +/- 0.19 NA NA
Cesium 137 ND ND ND 0.55 +/- 0.18 ND 0.17+/- 0.046 0.10 /- 0.050 NA NA
Lead 210 ND ND ND 6.2+/-2.9 ND ND ND NA NA
Lead 212 0.64 +/-0.083 0.69 +/- 0.089 0.86 +/- 0.10 ND 0.52 +/- 0.066 0.85 +/- 0.11 0.72 +/- 0.10 NA NA
Lead 214 0.64 +/- 0.11 0.61 +/- 0.13 0.84 +1- 1.5 ND 0.49 +/- 0.095 0.80 +/- 0.14 0.69 +/- 0.14 NA NA
Potassium 40 11.0+/- 1.2 12 +/-1.3 16 +/-1.5 3.0+/- 1.7 14 +/-1.2 15 +/-1.6 16 +/-1.6 NA NA
Thallium 208 0.20 +/- 0.039 0.20 +/- 0.044 0.31 +1-0.05 ND 0.15 +/- 0.036 0.26 +/- 0.052 0.25 +- 0.056 NA NA
Thorium 234 ND ND ND ND 0.54 +/- 0.24 1.1 +/- 0.41 0.79 +/- 0.38 NA NA
Gross alpha BD BD 6.5 +/- 4.5 12 +/- 5.6 BD 5.1 +/- 4.2 4.9 +/- 4.1 4.6 +/- 3.9 BD
Gross beta 3.6+/- 2.9 15+/- 8 15+/-6.4 11 +/- 6.4 7.3 +/- 5.7 15 +/- 7.2 8.5 +/- 5.9 14+/-6.1 BD

NA - not analyzed
ND - not detected
BD - below detection I

T

_1

I *Jr



FiNAL Baseline Environmental Sampling Report
February 2004

Nation's downstream bottom feeder samples is not possible. Although the amount of gross
beta appears relatively high (compared to water, soil and sediment) it must be due to
radionuclides other than cesium, which decays by both gamma and beta radiation. Gross
beta levels in bottom-feeding fish warrant further investigation to see what it is from.

The Food Plants - "With one mind, we turn to honor and thank all of the Food Plants we
harvestfrom the garden. Since the beginning of time, the grains, vegetables, beans
and berries have helped the people survive. May other living things draw strength
from them too. We gather all the Plant Foods together as one and send them a
greeting and thanks."

Most of the food plant samples were collected from the eastern geographic area. The
cabbage sample was collected from the central geographic area and cattail roots from the
western geographic area. Plants selectively take up nutrients and minerals from the soil, and
this is reflected in the radiochemistry results. Potassium 40 was the only radionuclide
detected in the gamma scan.

Gross Alpha, pCi/g
Sample Location Plant Type . Gross Beta, pCi/g

Gas Well Wetland Cattail roots BD 310+/-55
Gas Well Wetland Puffballs 76 +/- 47 630 +/- 48
Floodplain Cornfield Field Corn stalks, 220 +/- 100 1100+/-90

roots, and kernels
Floodplain Cornfield Berries BD 1.6 +/- 0.53
Cabbage Field Cabbage leaves BD 1900 +/- 180
Riparian Wetland East of
Old Boat Dock Cattail roots BD * 1100 +/- 96

BD - below the detection limit

Gross beta in the gas well wetland cattail roots, which represent background conditions, is
approximately three times lower than the cattail roots collected near the mouth of
Cattaraugus Creek. The cabbage and field corn samples contain relatively high
concentrations of gross beta. As with bottom-feeding fish, gross beta levels in food plants,
especially cabbage, downstream cattails and corn, warrant fiurther investigation to see what it
is from.

The Animals - "We gather our minds together to send greetings and thanks to all of the
Animal life in the world. They have many things to teach us as people. We see them
near our homes and in the deepforests. We are glad they are still here and we hope
that it will always be so."

The Birds - "We put our minds together as one and thank all the Birds who move andfly
about over our heads. The Creator gave them beautiful songs. Each day they remind us to
enjoy and appreciate life. The Eagle was chosen to be their leader. To all the Birds -from
the smallest to the largest - we send our joyful greetings and thanks."
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A wild turkey sample and deer liver samples were collected to check these important food
sources for uptake of radionuclides. Only potassium 40 was detected in the gamma scans.
There were extremely low levels of gross alpha and gross beta in the turkey sample. Gross
alpha was detected in one of the three deer liver samples, gross beta ranged from 390 +/- 31
pCi/g to 750 +/- 55 pCi/g. Considering the size of a deer compared to a fish, the gross beta
levels are relatively low.

Regulatory Limits

The federal and state governments have set limits to the amount of radiation people can be
exposed to. The exposure over time is called the dose, and the unit of measurement to a
person is the rem per year. In order to figure out how a concentration contributes to a dose,
one has to derive the concentration guideline limit. There are no promulgated concentration
guideline limits for soil and sediment.

The DOE has derived concentration guides as screening levels, in pCi/g or pCi/L, of
radionuclides in air or water that, under conditions of continuous exposure by one exposure
mode (for example, inhalation or ingestion) for one year, would result in an effective dose
equivalent of 100 millirem to a member of the public. The DOE's derived concentration
guide for gross alpha in water is 30 pCi/L, 1000 pCifL for gross beta, and 300 pCi/L for
cesium 137. The levels in the Seneca Nation's water samples were well below these guides.

Although not applicable to the Seneca Nation, the New York State Department of
Environmental Conservation's (NYSDEC) maximum contaminant level for fresh
groundwater is 15 pCi/L gross alpha and 1000 pCi/L gross beta (6 NYCRR Parts 700-705).
These limits were not approached in the Seneca Nation's surface water or groundwater
samples. The state also has a dose limit at 4 millirem per year for man-made beta and
gamma emitters in groundwater and public drinking water supplies. This would be
equivalent to a concentration of 120 pCi/L of cesium 137 in water, or 42 pCifL strontium 90
(DOE 1996). These concentrations were not approached in the Seneca Nation samples.

The Nuclear Regulatory Commission (NRC) has stated that the License Termination Rule
(10 CFR 20) will apply to the cleanup and closure of the West Valley Demonstration Project.
The License Termination Rule specifies that the dose limit should be 25 millirem per year for
unrestricted release of the site after cleanup and closure, and 100 millirem per year for
restricted release; however, at present there are no derived concentration guides for
radionuclides for all exposure pathways for these dose limits. The regulatory agencies
involved at West Valley have agreed that the derived concentration guides will be identified
prior to site closure (NRC 2003).

CONCLUSION

The sampling project has demonstrated that radionuclides in the Cattaraugus environment are
generally at background levels, however, the contributors to gross beta in fish and food plants
need to be determined - are the gross beta levels due to strontium 90 or naturally-occurring
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decay products of uranium 238 and thorium 232? The results of this sampling project should
be compared against the derived concentration guidelines for radionuclides for all exposure
pathways once these levels are'identified. When the Record of Decision is reached and DOE
begins cleanup and closure, 'the Seneca Nation should monitor the Cattaraugus Creek
environment and sample periodically, the frequency and parameters will depend on what the
cleanup plan is.

The Cattaraugus Creek is a dynamic system and sediments rearrange themselves quickly and
dramatically after significant storm events. The Seneca Nation should recommend to the
United States Army Corps of Engineers (USACE), if they plan to dredge the creek mouth
again, to include gross alpha and gross beta, and potentially cesium 137 and strontium 90, in
their waste characterization sampling of the dredged sediments. The USACE has analyzed
the dredged sediments prior to disposal for metals but not radioactivity. This sampling could
provide useful information about the long-term deposition of radionuclides in creek
sediments.
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APPENDIXA A .

GLOSSARY

Actinium - A radioactive element found in uranium ores. Actinium 228 emits beta radiation
and has a half-life of 6 hours. It is a decay product of thorium 232. Actinium 228 targets the
gastrointestinal system and upper large intestine if eaten. Soluble Actinium 228 affects the
liver and bones if inhaled. Insoluble Actinium 228 affects the lungs if inhaled. Its longest-
lived isotope is actinium 227 with a half-life of 21.7 years. Actinium 227 is present at the
WNYNSC.

Alluvial Fan - A cone-shaped deposit of alluvium deposited made by a stream where it runs
out onto a level plain or valley floor. Viewed from above, it has the shape of an open fan.

Background Radiation - Natural and man-made radiation such as cosmic radiation and
radiation from naturally radioactive elements, from commercial sources and medical
procedures, and from global fallout from testing nuclear bombs.

Bismuth - A highly diamagnetic metallic element used in various low-melting alloys in
castings, solders, and fire-safety devices. Bismuth 212 and bismuth 214 emit alpha and beta
radiation as they decay. Bismuth 212 has a half-life of 60 minutes, it is a decay product of
thorium 232. Bismuth 214 has a half-life of 20 minutes, it is a decay product of uranium
238. Bismuth 212 targets the gastrointestinal system and stomach if eaten and the kidneys
and lungs if inhaled.

Cesium 137 - An isotope of cesium with atomic mass number of 137; emits negative beta
particles and has a half-life of 30 years. Cesium 137 decays to barium 137, which is not
radioactive. Cesium 137 is a contaminant of concern for the WNYNSC.

Composite - A sample that is collected from several different points, then mixed and
submitted as one sample.

L Conductivity - The ratio of the electric current density to the electric field in a material.
Also known as electrical conductivity; specific conductance. Conductivity indicates how
many elements are dissolved in water. Purer water is a poorer conductor of electricity.

Counts per Minute - The unit of measure for field radioactivity measurements. The counts
per minute are related to the number of nuclear particles entering the detector.

Discrete - A sample that is collected from one point or represents one individual plant or
animal.
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Gamma Scanning - The scanning of a sample for gamma activity by moving the sample
past a slit in a lead block; photons emerging from the slit are detected by a scintillation
spectrometer.

Half-life - The time required for half ofa radioactive isotope to decay or disintegrate.

Haudenosaunee - People of the longhouse. The Haudenosaunee include the Mohawk,
Oneida, Onondaga, Cayuga, and the Seneca.

Igneous - Pertaining to rocks that have solidified from molten material (i.e., magma).

Lead - A soft ductile dense metallic element, extracted chiefly from galena and used in
pipes, solder and type metal, bullets, radiation shielding, paints, and anti-knock compounds.
Lead isotopes emit beta radiation. Lead 210 has a half-life of 21 years, lead 212 is 10 hours,
and lead 214 is 27 minutes. Lead 210 and lead 214 are decay products of uranium 238. Lead
212 is a decay product of thorium 232. Lead 210 primarily affects the kidneys if inhaled or
eaten. Lead 212 affects the kidneys, gastrointestinal system and lower large intestine if
eaten, and the kidneys if inhaled.

* Microsiemen - a unit of electrical conductance in the International System, equal to one-
millionth (0.000001) ampere per volt.

PicoCuries per gram, picoCuries per liter - A Curie is a unit of radioactivity equal to 37
billion (3.7 X 10") nucleartransformations per second. A microCurie is 10 (0.000001)
Curies (one millionth). ApicoCurie is 10.12 (0.000000000001) Curies. The environmental
samples are reported as picoCuries per gram of solid material, or picoCuries per liter of

v - water.

Potassium 40 - A radioactive isotope of potassium having a mass number of 40, a half-life of
approximately 1.31 X 109 years, and an atomic abundance of 0.000122 gram per gram of
potassium. Potassium 40 emits beta radiation as it decays to stable argon gas. Potassium 40

| is a very common natural isotope.

Radionuclides - Nuclide of an element that disintegrates spontaneously, emitting radiation.
L: There are three types of radiation:

Alpha Radiation - The least penetrating type of radiation. Alpha radiation can be
stopped by a sheet of paper or the outer dead layer of skin. Gross Alpha is a measure
of all radiation emitting from alpha-producing isotopes.

Beta Radiation - Electrons emitted from a nucleus during fission and nuclear decay.
Beta radiation can be stopped by an inch of wood or a thin sheet of aluminum. Gross

'beta is a measure of all radiation emitting from beta-producing isotopes.
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Gamma Radiation - Gamma radiation is short wavelength electromagnetic radiation
emitted in the decay.of certain nuclides. Gamma rays are highly penetrating and are
best stopped by dense materials such as lead.

Riparian - Of, on, or relating to the banks of a natural course of water.

Sediment - Solid fragments of inorganic or organic material that come from the weathering
, ~of rock and are carried and deposited by wind, water, or ice.

l , Shale - A fine-grained sedimentary rock, formed by the compaction of clay, silt, or mud. It
has a finely layered structure, along which the rock readily splits apart.

Strontium 90 - The strontium isotope with mass 90, having a half-life of 28 years.
Strontium 90 is a high-energy beta emitter and constitutes a radiation hazard in fallout.
Strontium 90 is a fission product of uranium 235, uranium 238 or plutonium 239. It decays
to yttrium 90, which then decays to stable zirconium 90. Strontium 90 primarily affects the
bones if eaten or inhaled. Strontium 90 is a contaminant of concern for the WNYNSC.

Thallium 208 - A soft, malleable, highly toxic metallic element, used in photocells, infrared
detectors, and low-melting glass. Thallium emits beta radiation and has a half-life of 3
minutes. It is a decay product of thorium 232.

Thorium - A radioactive metallic element that is recovered commercially from monazite
and used in magnesium alloys. Its longest-lived isotope, thorium 232, emits alpha radiation
and has a half-life of 1.41 X 1010 years. Thorium 234 emits beta radiation and has a half-life
of 24 days. It is a decay product of uranium 238. Thorium that is eaten affects the
gastrointestinal system and lower large intestine. Thorium 234 that is inhaled affects the
lungs and bones. Thorium 232 and Thorium 229 are contaminants of concern at the
WNYNSC. Thorium 232 occurs naturally in the minerals thorite and thorianite.

Transuranic -Elements with an atomic number greater than 92. Transuranic elements are
all radioactive and the products of artificial nuclear changes.

V Tritium - A radioactive hydrogen isotope with a half-life of 12.5 years, prepared artificially
for use as a tracer and a constituent of hydrogen bombs.

¶ Uranium - An easily oxidized radioactive toxic metallic element having 14 known isotopes.
Uranium 238 is the most abundant isotope. Uranium occurs naturally in the minerals
uraninite and carnotite. Uranium 238 emits alpha radiation and has a half-life of 4.51 billion
years. Uranium 234 is a decay product of uranium 238. Uranium 232,233,234,235, and
238 are present in the WNYNSC wastes.
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APPENDIX B

Surface Ionizing Radiation Survey
of Cattaraugus Creek Sediments

Summer 1999

(meter and probe wrapped in plastic to avoid getting wet)

Station Date Field Notes
a Gowanda sandbar, composite of west end of bar

1 9/13/99 * Dry silt clay size particles
* S0 cpm
* 0-2" deep
* Sand bar was deposited about 8 feet above current water
level - likely deposited during flash flood of June 25, 1998

2 9/13/99 * Dry sand to clay-size particles 80% sand, slightly moist
* 60-70 cpm
* 0-2" deep
* Silt to clay size particles, dry

3 9/13/99 Bar is low, composite taken about 80 ft from creek
3 9/1/99 55-60 cpm

* 0-2" deep
* At north end of island, composite taken about 8 ft above
present water level

4 9/13/99 a Fairly dry sand to clay size, approx. 90% sand
* 50 cpm
* 0-2" deep
* At north end of bar, about 4 ft above present water level

5 9/13/99 * Dry silt to clay size
O 50-60 cpm
* At north end of gravel bar

6 9/13/99 * About 3 ft above present water level.
* Approx. 80% fine sand, dry
* 45 cpm
* Just north of "gas well beaver marsh" cliff
* Sediment is slightly moist due to light rain

7 9/13/99 * Fine sand to clay size
* 80 cpm
* 0-2" deep
* Composite of north end of bar

8 9/13/99 * Sediment is moist due to light rain
* Medium sand, approx. 80%
* 65-75 cpm
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Station Date Field Notes
60 cpm- composite from bank to creek

9/27/99 * Fine to coarse sand, damp' from rain on Friday
9 80° F * Discrete from landward-most point sand deposit

Hazy, sunny * Fine to medium sand
* 70-80 cpm
* This sand bar has been disturbed by surface mining - tried

10 9/27/99 to composite sand deposited by the creek* Fine to medium sand, dry
* 60 cPm

9/27/99 D Sand is on landward side of bar
11 * Fine to medium sand, dry

* 60-70 cpm
12 9/27/99 Silt, fine sand, damp

12 9/ 7/99 60-65 cpm
13 9/7/99 Fine to medium sand, dry

13 9/27/99 40-50 cpm
* Fine to medium sand, a little moist

14 9/27/99 * Composite well back from creek
* Bar is mainly cobbles
* 70 cpm
* Composite taken well back from creek, near bank

15 9/27/99 * Dry silt-size, fine sand
- * 50cpm

* Sand bar

16 9/28/99 * Sand collected approx. 6 ft above water level* Fine sand, slightly damp
* 70-80 cpm
* Sand bar

17 9/28/99 * Collected and approx. 4 ft above water level* Slightly damp, silt to fine sand
* 70 cpm
* Composited from 3 to 6 ft above water level

18 9/28/99 * Mostly dry fine to medium sand
_ 40-50 cpm
* "Mud flat" inside break wall

19 9/28/99 * Wet clay, sand
. 30-40 cpm
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Surface Ionizing Radiation Survey
of Cattaraugus Creek Sediments

Summer 2001

(probe is wrapped in plastic)

* Just downstream of I - 90 bridge
1. 7/25/01 * Composite of 5 locations

* 75% sand size, 15% Finer, & 10% pebbles
* 10 cpm
* wkitty corner" from gravel pit
* Sand is on landward side of sand bar.

2. 7/25/01 * Composite of 6 locations - 6 inches deep
a 90 % Sand, 10% pebbles
* 10 cpm
* Just downstream of gravel pit, opposite access pit for ag.

irrigation
3. 7/25/01 * Can hear Routes. 5 & 20

* Composite of 5 locations
* 3' above water level, 20' from water
* 80% fine sand 0 - I0 cpm
* "Old Boat Dock Marsh" next to Valvo house

4. 7/25/01 * Composite of 5 locations
* 80% Medium Sand, 20% fine

*10 -20 cpm
*On beach - composite of 4 locations - 6 inches deep

5. 7/25/01 * About 20' from water's edge, 2' above water
a 90% medium sand 10 - 20 cpm
* Composite of 3 locations at the end of sandbar

7/26/01 * 0 - 2" deep
6. High 70's * 4' above water level and 60' from water's edge

Sunny * Medium to fine sand
* 15-20cpm
* Sand deposited on top of island, on downstream side

7. 7/26/01 * 8' above water level, 15' from water's edge
* 0 - 2" deep, composite of 5 locations
* 20 cpm

8/l/01 * Composite of sand on upstream side of this large bar - 4" deep
90's, * Fine Sand 80%, 20% silt and clay

8. Partly * 4 - 5' above water level, 25' from water's edge
cloudy.

* On highest part of bar
8b. 8/1/01 * Composite 0-2"
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Composite on downstream end of bar, 4- '6" deep
9. 8/1/01 * Fine sand, 2' above water level, 15', from water's edge

* 20 - 30 cpm
* ,Sand bar medium sand

10. 8/1/01 * 10 - 20 cpm
* Composite of sand
* 2' above the water level, 10' from water's edge
* 3' above water's edge and 40' from water's edge

11. 8/1/01 * Composite of 30% small pebbles, 30% coarse medium sand
* 6" deep, 10-20 cpm

(probe is not wrapped in plastic at the following sample locations)

* Sand bar behind sewage treatment plant
8/03/01 * North side of creek

12. overcast * Silt and clay size, composite of 5 locations
low 80's * 0 - 2" deep

* 15' from water's edge & 3' above present water level
* 0-2" Composite of 5 locations
* silt and clay-size particles

13. 8/03/01 * 50' from water's edge
* 2' above water level
* 20 cpm
* Composite of 5 locations

8/9/01 0 - 2" fine sand and silt
14. 90's * Samples taken on downstream side of bar

clear, hot * About 5' above water level & 60' from water's edge
* Composite of 5 locations
* Not much fines here

15. 8/9/01 * 0 - 2"
* Dry silt
* About 1' above water level, 80' from water, 5 - 10 cpm

8/10/01 * Composite of 5 locations
16. Partly * 1' above water level, 80' from water

cloudy, * medium sand, 5 -15 cpm
80's

* Fine sediment mounded on bar
* Forgot the pan

17. 8/10/01 * Wet clay
* 5 -15 cpm
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APPENDIX C

Field Measurement and Sampling Results

Note: All global positioning system (GPS) coordinates are in UTM Zone 17, North
American Datum 1927.
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Sample id CT-C-01-S-1

Easting 662784.837

Northing 4711606.807

Elevation, m 191.34

sampler GGray

observations small sand spit extending into creek from east side
-200 yards down stream of Bucktown bridge.

sample location Clear Creek

depth 0-6"

sample matrix sediment

type discrete -

date and time 9/15/99
3:24:00 PM

conductivity

radioactivity

temp, C

pH

Actinium 228 0.44 +1- 0.16

Bismuth 212

Bismuth 214 0.47 +/- 0.081

Cesium 137

Lead 210

Lead 212 0.52 +/- 0.066

Lead 214 0.49 +1- 0.095

Potassium 40 14 +/- 1.2

Thallium 208 0.15 +/- 0.036

Thorium 234 0.54 +/- 0.24

Gross Alpha - 0.67 +/- 4.1

Gross Beta 7.3 +/- 5.7

Units pCi/g
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-C-01-S-2

662784.837

4711606.807

191.34

G Gray

collected directly below sample Cr-C-01-S-1

Clear Creek

6-10"

sediment

discrete

9/15/99
3:25:00 PM

0.29 +1- 3.3

10+/-5.9

pCi/g
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

Radioactivity

Temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-C-01-W

662784.837

4711606.807

191.34

M Maybee

collected at several points near sample CT-C-01-S-I

Clear Creek

water

discrete

9/15/99
3:35:00 PM
454 us

21.3

4.07 at 21.3C

0.085 +/- 2.8

3.7 +1- 3.2

pCi/L
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

ph

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-C-02-S

664075.671

4710805.776

192.68

G Gray

sample is water-logged so no SIR reading taken.

Beaver Pond

0-6"

sediment

discrete

9/15/99
2:50:00 PM

0.77 +/- 0.22

0.89 +1- 0.37

0.71 +1- 0.12

0.17 +/- 0.046

0.85 +-0.11

0.80 +/- 0.14

15 +/- 1.6

0.26 +/- 0.052

1.1 +-0.41

5.1 +/- 4.2

15+/-7.2

pCi/g
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-C-02-W'

664036.958

4710805.179

193.38

M Maybee

still water, scumnmy surface, partly cloudy day.
Water sample a composite of 4 locations on north
side of pond. pH meter calibrated at pH 7 0-8". No
SIR reading soil is wet

Beaver Pond

water

discrete

9/15/99
2:30:00 PM
484 us

21

4.06 at 22C

ND

2.3 +1-3.3

0.19 +1- 3.7

pCi/L

C-6



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

CT-C-03-F-I &
CT-C-03-F-2

659943.529

4711351.341

186.83

G Gray

composite of cabbage taken at four comrners of a
square 35 paces on a side. GPS taken in
approximately center of square

Cabbage Field

cabbage leaves

composite

10/13/99
9:55:00 AM

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

2.4 +/- 0.46

98 +/- 140

1900 +/- 180

pCi/g

C-7



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-C-03-S

659943.529

4711351.341

186.83

M Maybee

composite of soil taken at four corners of a square
35 paces on a side. GPS taken in approximately
center of square, soil is damp, silty.

Cabbage Field

soil

composite

10/13/99
9:55:00 AM

70-80cpm

* 1.0 +-0.26

1.3 +/-0.48

0.98 +1-0.18

0.21 +1- 0.049

1.0 +1- 0.11

0.97 +/- 0.15

16 +/- 1.4

0.34 +/- 0.072

1.1 +/-0.42

11 +-5.9

22 +-7.1

pCi/g

C-8



FINAL FBaseline Environmental Sampling Report
Februarv 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-0 1-A

G Gray

2 mullets from Gowanda waste water treatment plant area

Gowanda Water
Treatment Plant Outfall

fish

discrete

10/12199
2:30:00 PM

1.6+1- 0.27

140 +/-290

2000 +/- 300

pCilg

C-9



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

CT-E-01-W

G Gray

collected from water treatment plant outfall. Did
not measure pH, conductivity or temperature

Gowanda Waste Water Treatment Plant

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

water

discrete

9/13/99
9:45:00 AM

0.40 +/- 3.2

7.7+/- 3.9

pCi/L

. C-10



FINAL * Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

CT-E-03-S

669063.264

4703584.282

- 221.69

G Gray

sediment is moist from yesterdays rain

Thatcher Brook

sediment

composite

9/9/99
9:15:00 AM

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

50 6pm

0.61+/- 0.18

0.62 +/- 0.098

0.64 +/- 0.083

0.64 +/- 0.11

11 +/- 1.2

0.20 +/- 0.039

ND

2.2+1-4.3

16+/-5.8

pCi/g

C-lI



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-03-W

669140.632

4703592.545

223.56

G Gray

Thatcher Brook

water

discrete

9/9199
8:45:00 AM
514 us

17.9

4.04 @ 17.7C

3.0 +/- 3.4

3.6 +/- 2.9

pICi/L

C-12



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, mn

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-04-SB-S

667942.892

4703992.095

219.06

M Maybee

sediment is wet from rainfall yesterday through this
morning. Sunny partly cloudy 78*F

Indian Hill Drainage

0-6"

sediment

composite

9/8/99
3:09:00 PM

40-80cpm

0.76 +-0.19

0.62 +-0.13

0.69 +/- 0.089

0.61+/- 0.13

12 +/- 1.3

0.20 +/- 0.044

ND

2.2 +1- 4.2

15 +/-8.0

pCl/g

C-13



FIVAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-04-SB-W

667985.473

4704011.047

221.56

M Maybee

water is muddy from rainfill yesterday through this
morning

Indian Hill Drainage

1'

water

discrete

918199
3:20:00 PM
470 us

24

7.34 at 23.9 C

-3.1 +1-3.3

5.6+/-2.9

pCi/L

C-14



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

CT-E-04-W-S

667902.113

4704006.297

220.95

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

M Maybee

sediment is moist

Indian 1i11 Drainage

0-6"

sediment

composite

9/8/99
3:55:00 PM

60-80cpm

0.79 +/- 0.19

0.93 +-0.17

0.86 +/- 0.10

0.84 +/- 0.15

16 +/- 1.5

0.31 +/- 0.050

ND

6.5 +/-4.5

15+/-6.4

pCi/g

C-15



FINAL

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

Baseline Environmental Sampling Report
Februay 2004

CT-E-04-W-W

667893.841

4704002.97

224.32

M Maybee

collected sample from outfall/water fall

Indian Hill Drainage

water

discrete

9/8/99
3:35:00 PM
834 us

20.9

4.40 at 20.6 C

-3.2+1-4.3

5.1 +/- 4.4

pCi/L

C-16



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-05-W

667188.228

4707090.691

241.83

G Gray

sample collected -100' downstream of boggy area
where spring wells up. GPS coordinates taken at
confluence of E & W tributaries. Whis is where pH
& Cond. were measured.

Upland Spring Outfall

water

discrete

10/13/99
10:46:00 AM
537 us

12.7

7.99

ND

2.8 +1-3.4

1.3 +-2.8

pCi/L

C-17



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-06-A

666667.083

4707935.073

219.12

R Stevens

2 bluegill fish

Gas Well Wetland

fish

discrete

10/11/99
11:00:00 AM

0.30 +1- 0.16

- 33 +1- 120

440 +120

pCi/g

C-18
I



FINAL Baseline Environmental Sampling Report
Februawy 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-06-P-I

~66661.083

4707935.073

219.12

G Gray

sunny, clear blue sky
composite of about ten plants

Gas Well Wetland

cattail roots

composite

10/11/99
1 1:00:00 AM

42 +-57

310 +/-55

pCi/g

C-19



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E06-P-2

666667.083

4707935.073

219.12

G Gray

collected from area of- 3 sq. meters

Gas Well Wetland

mushrooms

composite

10/11/99
12:19:00 PM

76 +/-47

630 +/-48

pCilg

C-20
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February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-06-S-1

666667.083

4707935.073

219.12

G Gray

had difficulty obtaining enough sediment for sample
due to amount of organic debris on bottom

Gas Well Wetland

sediment

composite

10/11/99
1125:00AM

0.55 +-0.18

6.2+/-2.9

3.0 +/- 1.7

12+/-5.6

11 +/-6.4

pCi/g

C-21



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

* Easting

. Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-06-S-2

666667.083

4707935.073

219.12

G Gray

Composite of soil collected from same points as
pufiballs. Soil is moist & sandy. Nice loam.

Gas Well Wetland

0-6"

soil

composite

10/11/99
12:29:00 PM

40-50 cpm

12+/-5.1

13 +-6.3

pCi/g

C-22



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-06-W-I

666667.083

4707935.073

219.12

M Maybee

shallow water. Composite along edge of wetland,
from same spots as sediment and cattails

Gas Well Wetland

water

composite

10/11/99
12:58:00 PM
50lus

19.1

7.29

2.4 +1- 3.3

0.41 +/- 3.3

pCi/L

C-23
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February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

typec

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-06-W-2

M Maybee

field blank

Gas Well Wetland

water

discrete

10/11/99
1:15:00 PM

ND

-0.25 +/-0.88

-0.38+/-1.9

pCi/L

C-24
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

CT-E-08-A-1

R Stevens

suckers

Cattaraugs Creek near Floodplain
cornfield

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

fish

composite

5/30/00
1:10:00 PM

1.9 +/-0.62

890 +/- 440

1400 +/- 500

pCi/g

C-25



FINAL Baseline Environmental Sampling Report
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

i. i , '

CT-E-08-A-2

R Stevens

carp

Cattaraugus Creek near
floodplain cornfield

fish

discrete

5/30/00
2:00:00 PM

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

1.2 +/- 0.49

-700 +/-450

1000 +/- 500

pCi/g

C-26
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Sample id

Easting

Northing

Elevation, m

CT-E-08-P-1 &
CT-E-08-P-2

i667732.095

4705161.344

228.61

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228.

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

G Gray

taken at four corners on a side. GPS coordinates
taken at SE corner of grid. Soil is damp, silty

Floodplain Cornfield

corn

composite

10/13/99
11:50:00 AM

2.7 +/- 0.78

220 +/-100

1100 +/-90

pCi/g

C-27



FINAL Baseline Environmental Sampling Report
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-08-P-3

667732.095

4705161.344

228.61

R Stevens & G Gray

Berry sample

Floodplain cornfield

plant

composite

7/24/00
12:00:00 PM

1.2 +/- 0.45

0.29 +/- 0.36

1.6 +/- 0.53

pCi/g

C-28
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Sample id

Easting

Northing

Elevation, m

CT-E-08-S

667732.095

4705161.344

228.61

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

M Maybee

taken at four comers of a square 30 paces on a side.
GPS coordinates taken at SE corner of grid. Soil is damp, silty

Floodplain Cornfield

0-6"

soil

composite

10/13/99
11:50:00 AM

80 cpm

0.87 +/- 0.24

1.0 +/- 0.46

0.82+/- 0.19

0.12 +/- 0.042

ND

1.0+/- 0.11

0.92 +/- 0.15

15 +/- IA

0.32 +/- 0.059

1.3 +/- 0.39

6.3 +/- 6.2

17 +/-6.6

pCi/g

C-29



FINAL Baseline Environmental Sampling Report
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Sample id

Easting

Northing

Elevation, mn

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT.E-09-A-1

S Carter

Doe I

Indian Hill

deer liver

discrete

12112/99
7:30:00 AM

0.48 +1- 0.25

-4.8 +1- 23

390+/-31

pci/g

C-30



FINAL Baseline Environmental Sampling Report
February 2004

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

PH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-09-A-2

S Carter

Doe 2

Indian Hill

deer liver

discrete

12/12/99
7:35:00 AM

0.80 +/- 0.30

17+/-34

620 +/-43

pCi/g

C-31
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-09-A-3

S Carter

Doe 3

Indian Hill

deer liver

discrete

12/12/99
2:00:00 PM

0.83 +/- 0.26

55 +/- 46

750 +/-55

pCi/g

C-32
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-E-09-A-4

K Nephew

Turkey meat - white, dark meat, innards

Kennedy gravel pit

animal

discrete

4/23/00

1.5 +/- 0.27

0.57 +1- 0.56

0.95 +/- 0.47

pCilg

C-33



FINAL

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

Baseline Environmental Sampling Report
Februaiy 2004

CT-W-0 1-S

652906.022

4714776.643

175.25

M Maybee

composite of near-shore sand-size sediment.
Samples were taken between 10-20' from shore.

Mouth Cattaraugus Creek

0-6"

sediment/bottom sediment

composite

9/20/99
11:29:00 AM

50-60 cpm on beach

0.64 +/- 0.21

0.70 +/- 0.19

0.10 +/- 0.050

0.72 +/- 0.10

0.69 +-0.14

16 +/- 1.6

0.25 +/- 0.056

0.79 +/- 0.38

4.9 +1- 4.1

8.5 +/- 5.9

pCi/g

C-34
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-W-0 -W

652906.022

4714776.643

175.25

M Maybee

Mouth Cattaraugus Creek

0-6"

water

composite

120/99
11:21:00 AM
260 us

18.9

not taken

ND

- 0.53 +/- 1.7

3.2+/-2.0

pCi/L

C-35.



FINAL

Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

Baseline Environmental Sampling Report
February 2004

CT-W-02-F-1 & 2

653028.908

4714475.984

175.21

G Gray

cattails composite of 4 plants' roots. Collected -8' from
waterline, sent in two containers

Old Boat Dock Marsh

Flora

composite

9t20/99
12:05:00 PM

ND

66 +1- 75

1100 +-96

pcilg

C-36
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-W-02-S

!,653028.908

4714475.984

175.21

M Maybee

Soil is a little moist. SIR of in situ root and dirt.
Sediment from spots where cattail roots were dug
up. About 8' from water line.

Old Boat Dock Marsh

sediment

composite

9/20199
12:05:00 PM

Al 60-80 cpm A2 60 cpm
A3 40 cpm A4 50-60 cpm

4.6 +/- 3.9

14 +/-6.1

pci/g

C-37
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Sample id CT-W-03-W

Easting 655515.101

Northing 4714806.455

Elevation, m 180.94

sampler M Maybee

observations Water sample taken from about 100' downstream of
Rt.438 extension

sample location Unnamed Creek

depth

sample matrix water

type composite

date and time 9/22/99
12:10:00 PM

conductivity not measured

radioactivity

temp, C not measured

pH not measured

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha - 1.7 +/- 5.8

Gross Beta - 1.0 +/-6.7

Units pCiIL

C-38
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Simple id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

conductivity

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

CT-W-03-S

i6555111.27

4714688.193

170.18

M Maybee

composite of 6 locations - fine grained sediment
along a 50' stretch of creek. Sediment is damp from
yesterdays rain. There is no water in this tributary.

Mouth of unnamed creek

sediment

composite

9/22/99
10:09:00 AM

60-70 cpm

3.8 +-4.0

7.5 +-5.7

pCi/g

C-39
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Sample id

Easting

Northing

Elevation, m

sampler

observations

sample location

depth

sample matrix

type

date and time

CT-W-04-A
.I .

R Stevens

Ihis fish had a spinal deformity'and
only one eye. A lesion of some kind on spine. The
fish was dying and Rich snagged it.

Cattaraugus Creek near gravel
pit

fish

discrete

10/27/99
11:30:00 AM

conductivity-

radioactivity

temp, C

pH

Actinium 228

Bismuth 212

Bismuth 214

Cesium 137

Lead 210

Lead 212

Lead 214

Potassium 40

Thallium 208

Thorium 234

Gross Alpha

Gross Beta

Units

2.6 +/- 0.66

0.040 +/- 0.15

3.2 +/- 0.24

pCi/g

C4O
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APPENDIX D

Results Of Transuranic Sampling

These sediments samples were collected on November 13, 2002. All results are reported in
pCi/g. The analysis was performed by General Engineering Laboratories, Charleston, SC.

Parameter CT-E-04-TRUS CT-C-01-TRUS CT-W-02-TRUS
Americium-241 0.0448 +/- 0.0858* 0.00812 +/- 0.0628* 0.00843 +/- 0.0652*
Curium-242 -0.00794 +/- 0.0159* 0.00 +/- 2.00* 0.0257 +/- 0.0696*
Curium-243/244 0.0519 +/- 0.0849* -0.00698 +/- 0.014* -0.0217 +1- 0.0252*
Neptunium-237 0.00243 +/- 0.135* -0.075 +/- 0.0615*. -0.0308 +1- 0.0436*
Plutonium-238 0.00983 +/- 0.0953* 0.00259 +/- 0.102* -0.00664 +/- 0.0753*
Plutonium-239/240 -0.00614 +/- 0.0697* -0.044 +/- 0.109* 0.0292 +/- 0.145*
Thorium-228 0.819 +/- 0.465 1.00 +/- 0.553 0.0963 +1- 0.321*
Thorium-230 0.991 +/- 0.476 0.773 +/- 0.407 0.908 +/- 0.515
Thorium-232 0.730 +/- 0.390 0.596 +/- 0.344 0.435 +/- 0.326
Uranium-233/234 1.06 +/- 0.440 0.588 +/- 0.311 0.184 +/- 0.175*
Uranium-235/236 0.241 +1- 0.208* 0.00127 +/- 0.0702* 0.0698 +/- 0.0991*
Uranium-238 0.682 +1- 0.350 0.562 +/- 0.287 0.166 +/- 0.158*
Cesium-137 0.0578 +1- 0.0218 0.0341 +/- 0.0227* 0.0509 +/- 0.0153
Potassium-40 12.2 +/- 1.33 13.2 +/- 1.53 9.12 +/- 1.07
Strontium-90 0.413 +/- 0.224* 0.959 +/- 0.277 0.0903 +/- 0.195*

* The reported result is less than the method detection limit.

Location/Field Notes

CT-E-04-TRUS - Sandbar at foot of Indian Hill. This is an upstream sample. Collected on
landward side of the sandbar. 0-2" silt; 2-6" medium sand, some pebbles; damp. Time of
collection - 14:19
Sampler: G. Gray

CT-C-01-TRUS - Clear Creek downstream of Bucktown Bridge. This is a background
sample. Collected on landward side of first sandbar south of Bucktown bridge. 0-6" silty,
fine sand; wet. Time of collection - 14:54
Sampler: K Nephew

CT-W-02-TRUS - Old boat dock marsh. This is a downstream sample. Collected sand
trapped by the cattails. 0-6" medium sand; moist. Time of collection - 15:20
Sampler: K Nephew

D-1


