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ABSTRACT

A field sampling program was conducted on Cattaraugus and Buttermiik
{reeks, New York during September 1978 to investigate the transport of radio-
nuclides in surface waters as part of a continuing program to provide data for
application and verification of Pacific Northwest Laboratory's (PNL) sediment
and radionuclide transport model, SERATRA. Suspended sediment, bea sediment,
and water samples were collected during low flow conditions over a 45 mile
reach of stream channel. Radiological analysis of these samples included
primarily gamma ray emitters; however, six alpha and beta-emitting radio-
nuclides were analyzed using radiochemical methods. The Nuclear Fuel Ser-
vices facilities are a possible source of iwo gamma-emitting radionuciides:

1) Cesjum-134, and 2) Cesium-137. The principal beta-emitter found was
Strontium-90. Elevated levels of both Cesium-137 and Strontium-90 were found
at the sampling stations immediately downstream of the facilities. Based on
cownstream trends of activity levels of other radionuclides, the Nuclear Field
Services facilities may aiso be a possible source of Plutonium-238 and 239,240,
Americium-241, Curijum-244, and Tritium. This field sampling effort is the
second of a three phase program to collect hydrologic and radiologic data at
three different flow conditions.






SUMMARY

As part of a study on sediment and radionuclide transport in rivers,
Pacific Northwest Laboratory (PNL) is investigating the effect of sediment on
the transport of radionuclides in Cattaraugus and Buttermilk Creeks, New York.
A source of radioactivity in these creeks is the Western New York Nuclear Ser-
vice Center which consists of a low-level waste disposal site and a nuclear
fuel reprocessing plant. Reprocessing operations were terminated in 1972 and
waste disposal was discontinued in 1975. OQther sources of radiocactivity
include fallout from worldwide weapons testing and natural background
radioactivity.

The major objective of the PNL Field Sampling Program is to provide data
on sediment and radionuclide characteristics in Cattaraugus and Buttermilk
Creeks to verify the use of the Sediment and Radionuclide Transport model,
SERATRA, for nontidal rivers. The sampling program is composed of three
phases of data collection. Phase 1 data collection was conducted during
November and December 1977 (Ecker and Onishi 1979). This report caovers the
results of field data collection conducted during September 1978 for Phase 2.

Suspended sediment, bed sediment and water sampies were collected at ten
sampling stations covering approximately 45 miles of stream channel of Cat-
taraugus and Buttermilk Creeks and a background station on Great Valley Creek.
Radiological analysis of sand, silt and clay size fractions of suspended and
bed sediment, and water were performed. Results of these analyses indicate
that the principal radionuclides occurring in these two water courses, with
tevels significantly higher than background levels, during the Phase 2 sampling
program were Cesium-137 and Strontium-90. These radionuclides had signifi-
cantly higher activity Tevels above background in the bed sediment, suspended
sediment, and water samples. Other radionuciides that are possibly being
released into the surface water environment by the Nuclear Fuel Services
facilities are Plutonium-238 and 239,240, Americium-241, Curium-244, and

Tritium.

More radionuciides were consistently found in the bed sediment as com
pared to suspended sediment. The fewest radionuclides were found in the

{



water of Buttermilk and Cattaraugus Creeks. The higher levels were found in
the bed sediments for the gamma-emitters and in the suspended sediment for the
alpha and beta-emitters {(not including Tritium}.
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INTRODUCTION

This study is part of a comprehensive program by the U.S. Nuclear Regu-
latory Commission to investigate the importance of fluvial sediment in the
transport of radionuclides in surface water systems. The study involves a
three-phase field data collection program to provide radiological and hydro-
logical data for calibration and verification of the sediment-contaminant
transport model SERATRA developed by Pacific Northwest Laboratory (Onishi
1977). The Phase 2 program is the second of the field data coliection efforts
to provide data representative of three different flow conditions below bank-
full and was conducted during September 1978. The Phase 1 program was con-
ducted during November-December 1977 (Ecker and Onishi 1979).

The study area selected by the U.S. Nuclear Regulatory Commission is
located within the watershed of Cattaraugus Creek, in rural western New York.
During the 1960's the State of New York authorized the construction of a repro-
cessing plant near Cattaraugus Creek for spent fuel from nuclear reactors near
West Valiey, New York, and to operate a radicactive waste disposal site at the
same Tocation.

During the mid-1960's all burial trenches in the northern portion of the
site began to fill with water after the covers were in place. This created
a probiem regarding burial of radicactive wastes at West Valley as the water
could transport the buried radionuclides out of the trenches and into the
environment. This led to the changing of burial procedures for the trenches
in the southern portion of the site, The revised procedures specified new
capping designs and these were required by the State in 1968 in an effort to

prevent surface water from entering the trenches.

In the early 1970's small increases of radiocactivity were detected in the
streams adjacent to the burial site area by the New York State Department of
Environmental Conservation (NYSDEC). The NYSDEC requested the U.S. Environ-
mental Protection Agency (USEPA) to provide assistance for an on-site investi-
gation of the problem tc determine whether radionuclides were migrating from
the low-level waste burial areas through the subsurface to the surrounding



envircnment. A lithological boring study conducted in 1973 and 1974 showed
tritium contamination of the surface area and of the first 10 to 15 feet of
strata immediately adjacent to the burial trenches. Although the results were
inconclusive, the study indicated the possibility of several sources of tritium
contamination: 1) downward migration resulting from failout from the adjacent
nuclear fuel reprocessing plant, 2) spillage occurring during burial opera-
tions, and 3) lateral migration through the geologic medium directly from the

burial trenches.

By 1974 trenches in the north burial site area had accumulated high
levels of water while the water levels in the south trenches remained low due
to the modified capping procedures. In March 1975 water in one trench in the
north area seeped through the trench cap contaminating the adjacent surface
area and a nearby stream. Shortly thereafter similar seepage was discovered
at another trench and based on these discoveries Nuclear Fuel Services, Inc.
(NFS) closed the burial site,

The NYSOEC and NFS agreed that a program to control the water levels in
the north trenches was needed to prevent further seepage. A plan to pump water
from the trenches that have high water levels to a radioactive waste treatment
facility was approved by NYSDEC. The water was then to be diluted and released
into Erdman Brook (also known as Franks Creek) under controlled conditions.
This pump down and treatment procedure is unacceptable for the long-term main-
tenance of the burial site but may be used as a temporary measure of control

of radioactive waste releases.

At the request of the U.S. Nuclear Regulatory Commission {NRC) a three-
phase field data coilection program was planned to provide data for the veri-
fication of a sediment-contaminated transport model, SERATRA, developed by
Pacific Northwest Laboratory. Another purpose jis to provide more detailed
information on radionuclide activity levels in the Buttermilk-Cattaraugus Creek
system, Creek bed and suspended sediment and water sampies were collected for
gamma-ray measurement and radiochemical analysis. The sediment samples were
separated intoc sand, silt, and cTay size classes for radiclogical analyses
because of the different transport and physicochemical properties of each.
Water discharge and water quality samples were collected at each station



except the background station on Great Valiey Creek. Significant trends in
radionuciide activity levels and sediment transport characteristics are
addressed in this report. Mathematical modeling results will be presented
under separate reports.
































































































































































































































































































































































































































































































































