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Preface

Environmental monitoring at the West Valley Demonstration Project (WVDP) is conducted by
the West Valley Nuclear Services Company, Inc. (WVNS), under contract to the U.S.
Department of Energy (DOE). The data collected provide an historical record of radionuclide
and radiation levels from natural and manmade sources in the survey area. The data also
document the quality of the groundwater on and around the WVDP and the quality of the air
and water discharged by the WVDP.

This report represents a single, comprehensive source of off-site and on-site environmental
monitoring data collected during 1995 by environmental monitoring personnel. The environ-
mental monitoring program and results are discussed in the body of this report. The monitoring
data are presented in the appendices. Appendix A is a summary of the site environmental
monitoring schedule. Appendix B lists the environmental permits and regulations pertaining
to the West Valley Demonstration Project. Appendices C through F contain summaries of data
obtained during 1995 and are intended for those interested in more detail than is provided in
the main body of the report.

Requests for additional copies of the 1995 Site Environmental Report and questions regarding
the report should be referred to the WVDP Community Relations Department, P.O. Box 191,
10282 Rock Springs Road, West Valley, New York 14171-0191 (Phone: 716-942-4610).
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EXECUTIVE

SUMMARY

he West Valley Demonstration Project (the

WVDP or Project) monitors the surrounding
environment and effluent from on-site facilities to
fulfill federal and state requirements. The results of
this program show that during the course of
activities at the WVDP, public health and safety
and the environment are being protected.

This annual report summarizes the environmental
monitoring data collected during calendar year
1995. On-site and off-site monitoring in 1995
confirmed that site activities were conducted well
within state and federal regulatory radiological
limits. (A description of regulatory issues is
found in the Environmental Compliance Sum-
mary: Calendar Year 1995 [p. xliii].) Although
nonradiclogical monitoring carried out in 1995
identified several exceedances of the site’s water
effluent permit, none of these resulted in adverse
effects upon public health or the environment.

The monitoring activities described in this report
support the primary Project mission to solidify the
high-level radioactive waste left at the site from the
original nuclear fuel reprocessing activities.

During 1995 the major steps toward solidification
of the high-level waste included combining two
of the high-level waste streams in one under-

ground storage tank and producing the first test
canister of nonradioactive glass in the newly
constructed vitrification facility. The final step,
vitrification of the high-level waste residues, is
currently scheduled to start in June 1996. More
information is detailed in Chaprer 1, Environ-
mental Monitoring Program Information (pp. 1-6
through 1-8). A reader opinion survey question-
naire has been inserted in this report. If it is
missing, please contact Community Relations at
(716) 942-4610.

Compliance

he WVDP operates under U.S. Department

of Energy (DOE) requirements for
protection of the public and the environment from
radiation. Limits on radioactivity concentrations
and exposures to radiation are specified in DOE
Orders. The Project did not approach any of the
limits on radiation doses in 1995, including the
emission standards promulgated by the U.S.
Environmental Protection Agency (EPA) and
incorporated in DOE Orders.

Nonradiological plant effluents are regulated by the
New York State Department of Environmental
Conservation (NYSDEC) and the EPA. Surface
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effluent water quality, regulated by NYSDEC, is
tested for pH, biochemical oxygen demand
(BOD-5), and other chemical constituents under
a State Pollutant Discharge Elimination System
(SPDES) permit, which identifies discharge
water quality limits.

Although the site’s SPDES permit limits were
exceeded six times in 1995, none of the ex-
ceedances resulted in notices of violation being
issued by NYSDEC. In no case did any ex-
ceedance result in any adverse etfect on public
health or the environment., (See the Environ-
mental Compliance Summary: Calendar Year
1995 [p. lii] for a more detailed description.)

Groundwater quality is regulated by NYSDEC
and the EPA. Groundwater sampling and analy-
ses confirm that on-site groundwater quality has
been and continues to be affected both radiologi-
cally and nonradiologically by past facility
operations. Evaluation of well sampling results
for 1995 continues to better define these effects.
Although radiological and nonradiological con-
stituents are being detected in localized, on-site
surface and groundwaters, these do not affect
public health or the off-site environment.

In 1995 the WVDP continued the actions that
were required by a Resource Conservation and
Recovery Act (RCRA) 3008(h) Administrative
Order on Consent. This agreement, entered into
in 1992 between the EPA, NYSDEC, the DOE,
and the New York State Energy Research and
Development Authority (NYSERDA), specifies
the measures that must be taken to provide infor-
mation about hazardous wastes or constituents
that may be potentially released to the environ-
ment from identified solid waste management
units (SWMUs). As required by the Consent
Order, a RCRA Facility Investigation (RFI)
Work Plan (West Valley Nuclear Services Co.,
Inc. December 1993} was developed to be used
in gathering this information. In 1994 all field
work associated with this work plan was com-
pleted. In 1995 two draft SWMU assessments and

seven draft RFI reports were submitted to the
EPA and NYSDEC. The current focus of the RF1
program is on finalizing these seven reports and
dratting the two RFI reports that remain to be
completed.

The WVDP continued to operate under and
comply with a Federal and State Facility Com-
pliance Agreement (FSFCA) that addresses
radioactive mixed waste management issues. A
draft site treatment plan also related to mixed
waste management was developed and submit-
ted to NYSDEC in 1994, as required by the
Federal Facility Compliance Act (FFCAct). In
March 1995 the WVDP submitted a proposed
site treatment plan as the next required step.

In April 1995 the EPA removed the WVDP from
the Federal Agency Hazardous Waste Compli-
ance docket based on the determination (re: 60
CFR 18474) that the site of the WVDP is not
federally owned. This action effectively resulted
in the WVDP not being further considered at this
time for placement on the National Priority List.
(See the Environmental Compliance Summary:
Calendar Year 1995 [p. 11.)

Waste minimization and pollution prevention in-
itiatives continued to be aggressively pursued in
1995. The WVDP exceeded its 1995 waste-re-
duction goals: specifically, the generation of
low-level radioactive waste was reduced by 535%
and the generation of radioactive mixed waste by
80%. Hazardous waste generation was reduced
by 37%.

Preparation of the draft environmental impact
statement for Project completion by the DOE and
closure or long-term management of facilities at
the Western New York Nuclear Service Center
(WNYNSC) by NYSERDA continued in 1995,
Five alternatives are being evaluated for this
statement, which is scheduled for public review
and comment in 1996.
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Eifluent and Environmental Monitoring Program

Effluent and Environmental
Monitoring Program

In 1995 radiological and nonradiological site
effluents and related on-site and off-site
samples were measured and evaluated. Air and
surface water samples were collected to monitor
the two major pathways by which radioactive
material could migrate oft-site.

Testing of animal, soil, and vegetation samples
from the area surrounding the Project provided
additional data to calculate the risk of exposure to
radioactivity through eating, drinking, or breath-
ing. Control (background) samples were also taken
to compare with on- or near-site samples.

Air Pathway Monitoring

Airborne particulate radioactivity was sampled
continuously at six WNYNSC perimeter loca-
tions and four remote locations during 1995. (See
Chapter 2, Environmental Monitoring [p. 2-14].)
Sample filters were collected weekly; samples
were analyzed weekly for gross alpha and gross
beta radioactivity and quarterly for other specific
nuclides, Airborne gross radioactivity around the
site boundary was, in all cases, indistinguishable
from background concentrations measured at the
remote locations.

Direct monitoring of airborne effluents at the
main plant stack and other permitted release
points showed all discharges to be well below
DOE and EPA effluent limitations.

Surface Water Pathway Monitoring

Automatic samplers collected surface water at
six locations along site drainage channels. Sam-
ples were analyzed for gross alpha, gross beta,
and gamma activity and for tritium and stron-
tium-90. Analyses for carbon-14, iodine-129,
uranium and plutonium radionuclides, and am-

ericium-241 are also program requirements at
several collection poings.

As a result of past site activities and continuing
releases of treated liquids, gross radioactivity
concentrations remained slightly higher in But-
termilk Creek downstream of the West Valley
Project site than at the upstream background
sample point. However, yearly average concen-
trations in water below the Project site in
Cattaraugus Creek during 1995 were indistin-
guishable from background concentrations
measured in Buttermilk Creek upstream of the
Project facilities. All Cattaraugus Creek con-
centrations observed were well below DOE
regulatory guidelines (derived concentration
guides {DCGs)]). Concentrations of cesium-137
and other gamma emitters, strontium-90 and
other beta emitters, tritium, and uranium and
plutonium radionuclides were below DOE DCGs
at all off-site surface water sampling locations as
well as at Frank’s Creek downstream of the
Project at the inner site security fence, which is
more than 4.8 kilometers (3 mi) upstream of
Cattaraugus Creek. (See Chapter 2, Environ-
mental Monitoring {p. 2-7].)

The treated effluent from the low-level liguid
waste treatment facility (LLWTEF) contributes
most of the activity released from the site in
controlied liquid discharges. The 1995 annual
average liquid effluent concentrations of radionu-
clides were below DOE release guidelines at the
point of discharge.

One of the streams originating in a swampy area on
the Project premises was found in late 1993 to have
increasing gross beta radioactivity, Upon examina-
tion, a small seasonal groundwater seep was
discovered that appeared to be a major contributor
of strontium-90 to this drainage path. An investiga-
tion was initiated to characterize the source of this
seep, its effect on surface water quality, and to
provide information for mitigative action, if
deemed necessary. Groundwater and soil beneath
and downgradient of the process building were

xxvii



Executive Summary

sampled between July 14, 1994 and October 19,
1994, During this investigation groundwater was
collected from eighty locations, and soil samples
were collected from four locations.

Sampling results indicated that a narrow, ellipti-
cally shaped plume of elevated gross beta activity,
extending northeastward from the south end of the
process building to the construction and demolition
debris landfill, is present in groundwater within the
sand and gravel unit, The plume is approximately
300 feet wide and 800 feet long. The highest gross
beta activities in groundwater and soil were meas-
ured at two locations near the south end ot the
process building. Isotopic characterization of the
groundwater and soil suggests that strontium-90
and its daughter product, yttrium-90, contribute
most of the gross beta activity in groundwater and
soil beneath and downgradient of the process build-
ing. At this time the primary source of
contamination is located near the southwest corner
of the process building associated with acid recov-
ery operations ceaducted by the previous site
operator, Nuclear Fuel Services, Inc. (NFS), prior
to any WVDP activities.

A tinal report describing the principal findings of
the investigation, including potential sources and
mitigative alternatives, was completed and sub-
mitted to NYSDEC in April 1995 in compliance
with schedule provisions of the WVDP’s SPDES
permit. In Novermber 1995, in an effort to miti-
gate the movement of strontium-90 contamination
in site groundwater, the WVDP installed and
began operating a groundwater pump-and-treat
system. Recovered well water, after pretreat-
ment, is directed either to the site’s low-level
waste treatment facility for additional treatment,
or it is discharged to the environment through the
monitored lagoon system. In 1995 approximately
935,000 liters (247,000 galy were processed
this manner. The pump-and-treat system is cur-
rently being evaluated, along with other
technologies, to determine if there are more
effective methods for treating the groundwater.
(See Special Monitoring in Chapter 2 [p. 2-30]

and Imterim Mitigative Measures Near the
Leading Edge of the Gross Beta Plume on the
North Plateau in Chaprer 3, Groundwarer Moni-
toring [p. 3-241.)

Food Pathway Monitoring

Radioactivity that could pass through the food
chain was measured by sampling milk, beef,
hay, corn, apples, beans, fish, and venison.
With two exceptions, no statistically significant
differences in radionuclide concentrations be-
tween historical background (control) samples
and near-site samples were measured in these
media in 1995, However, these values still are
within the historical range of background con-
centrations for other biological media. (See
Chapter 2, Radioactivity in the Food Chain
[p. 2-21} and Chapter 4, Environmental Me-
dia Concentrations [p. 4-9].)

Direct Environmental Radiation
Momnitoring

Direct environmental radiation was measured
continuously during each calendar quarter in
1995 using thermoluminescent dosimeters
(TLDs) placed at forty-three locations around the
WNYNSC perimeter, along the site access road,
at points around the Project site, and at various
background locations. No real differences could
be found between exposure rates measured at
background stations and those at the WNYNSC
perimeter locations. TLD measurements also
were taken inside the restricted area boundary and
reflect low-level radiation from nearby radioac-
tive waste handling and storage facilities.

Nonradioclogical Monitoring

Nonradiological discharges from the site are
regulated by NYSDEC; however, no special
monitoring and reporting of nonradiological air-
borne effluents was required in 1995,
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Groundwater Monitoring

Nonradiological liquid discharges to an on-site
stream from three permitted release points (out-
talls) are monitored as required by the SPDES
permit. Project effluents are monitored for bio-
chemical oxygen demand, suspended solids,
ammonia, iron, pH, oil and grease, and other
water quality indicators. Although the SPDES
permit limits were exceeded several times in
1995, as noted above, monitoring and observa-
tion downstream indicated that nonradiological
liquid discharges had no observed etfects on the
off-site environment,

The WVDP continued to work with NYSDEC to
complete storm water permitting requirements of
the Clean Water Act by monitoring eleven outtalls
in 1995. The storm water samples were analyzed
for parameters identified in the current SPDES
permit. The WV DP will submit a new storm water
discharge permit application in 1996 that updates
an original application filed in 1992.

Groundwater Monitoring

he WVDP is underlain by layers of

unconsolidated sediments ranging from
coarse gravels to fine clays. The ability of water
to move through the sediments is largely related
to the size of the soil particles in the sediments,
The larger the soil particles, the easier it is for
water to move through the sediments, making
them more permeable to water. Groundwater
monitoring focuses on the water-bearing layers
of sediment with relatively higher permeabilities
and groundwater velocities, which are thus
potential pathways for contaminant migration.

The 1995 monitoring well network included both
on-site wells for surveillance of SWMUs and
otf-site wells to monitor drinking water. The
1995 on-site groundwater monitoring network
included ninety-one Project-related groundwater
monitoring locations at the beginning of year. In
May 1995 a report was issued that summarized a
thorough review of the WVDP groundwater

monitoring program. The review was conducted
to evaluate and ensure that parameters of site-
wide or SWMU-specific importance were being
monitored and to eliminate redundancies in the
program. A revised collection schedule was im-
plemented for the third quarter of 1995,
streamlining the program to fifty-six monitoring
locations. Before implementation, NYSDEC ap-
proval was obtained under the condition that the
program would continue to evolve to meet the
needs of the 3008(h) Administrative Order on
Consent.

Wells in the groundwater monitoring network pro-
vided upgradient and downgradient monitoring of
the low-level liguid waste treatment facility la-
goons, the high-level waste tnk complex, the
Nuclear Regulatory Comaission (NRC)-licensed
disposal area (NDA), and other SWMUs. Under
the revised program for 1995 each well was sam-
pled four times. The range of analyses performed
was determined by technical regulatory guidelines
and site-specific characterization needs. Although
an additional twenty-one wells located around the
New York State-licensed disposal area (SDA) are
monitored separately by NYSERDA, data from
those wells are also included in this report. (See
Appendix F [pp. F-1 through F-111.)

Monitoring well data are grouped by hydrogeologic
unit. Data from groundwater monitoring of the sand
and gravelunitaround the LLWTF lagoons indicate
that radionuclides from past plant operations have
affected groundwater quality.

Groundwater monitoring data from around the
high-level waste tanks do not suggest any effect
of the stored high-level radioactive waste on the
groundwater. However, significant radiological
differences between upgradient and downgradi-
ent wells do indicate that previous site activities
have affected groundwater in this area. Most
notable are elevated levels of gross beta in sand
and gravel wells 408, 501, and 502, which are
downgradient of the main process plant facilities.
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Gross beta activity in 1995 at well 408 remained
consistent with historical highs reached in 1994,

In all, there are eight wells on-site that exhibit
elevated gross beta levels above a concentration
of 1B8-06 puCi/mL. This concentration corre-
sponds to the DOE DCG for an annual average
strontium-90 surface discharge and is presented
for comparison only. Strontium-90 has been iden-
tified as the primary contributor to gross beta
activity in groundwater on-site and therefore is
used as the limiting beta-emitting radionuclide.

At other groundwater monitoring points, other
measured parameters such as pH and conductivity
have shown significant differences between up-
gradient and downgradient hydrogeologic unit
locations. Downgradient sand and gravel well 103
continged o demonstrate high pH, sodium, and
hydroxide ion levels in 1995 samples. This well is
located in the vicinity of a spill of sodium hydroxide
solution that occurred because of a transfer pipe
failure in 1984,

Organic contaminants were identified in ground-
water in the vicinity of three super solid waste
management units (SSWMUs). Tributyl phos-
phate, detected at very low levels in the vicinity
of the low-level waste treatment facility
(SSWMU #1), is probably related to the use of
this chemical in the NFS solvent extraction proc-
ess. Radioactive contaminants have historically
been present in the same area. Three chlorinated
organic compounds have previously been de-
tected at very low levels in the vicinity of the
construction and demolition debris landfill
(SSWMU #8) and near the high-level waste tank
farm.

Tritium has been detected in wells in the near-
surface weathered Lavery till in the vicinity of the
SDA and the NDA. Elevated tritium has not been
observed in the monitoring wells in the deeper
Kent recessional sequence, supporting the expec-
tation that the unweathered Lavery till would act
as a barrier.

Ongoing environmental characterization and
RCRA facility investigations are being used to
assess the groundwater in greater detail.

A control and remediation effort within the NDA
included installation in 1990 of a gravel-back-
filled interceptor trench downgradient of soils
known to be contaminated by tributyl phosphate
and n-dodecane. As in previous years, no n-do-
decane/tributyl phosphate was found.

In summary, the volume of on-site groundwaters
having above-background levels of radioactivity
that do tlow to the surface is small in comparison
to the natural stream tlow with which it mixes.
Consequently, levels of radioactivity, as seen in
Cattaraugus Creek at the first point of public
access, continue to be at or below background
levels.

In addition to on-site monitoring, the potential
effect of Project activities on off-site groundwater
is monitored by annual sampling of designated
private drinking water wells. Monitoring of these
wells continues to demonstrate that the site has
had no effect on residential drinking water sup-
plies in the vicinity.

Radiological Dose Assessment
otential radiation doses to the public from

l airborne and liquid effluent releases of
radioactivity from the site during 1995 were
estimated using computer models.

The EPA-approved computer program CAP88-PC
(U.S. Environmental Protection Agency March
1992) was used to calculate potential radiation
doses from airborne discharges from the permanent
stacks. These potential doses are measured in mil-
lirems (mrem) or millisieverts (mSv) and express a
combination of organ and tissue doses into a single
“effective”” whole body dose. (See Units of Meas-
urement in Chapter 4, Radiological Dose
Assessment [p. 4-2].) The highest annual effective
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dose equivalent (EDE) to a nearby resident was
estimated to be 4.3E-04 mrem (4.3E-06 mSv),
which is less than 0.005% of the 10 mrem EPA
standard. The annual collective dose to all per-
sons within an 80-kilometer (50-mi) radius was
estimated to be 8.6E-03 person-rem (8.6E-05
person-Sv) effective dose equivalent.

The highest individual calculated EDE for liguid
effluents was 2.8E-02 mrem (2.8E-04 mSv), with
an annual EDE to the population within 80 kilome-
ters (50 mi) estimated to be 9.4E-02 person-rem
(9.4E-04 person-Sv).

The total calculated dose estimates from 1995
Project effluents result in a maximum EDE to an
individual of 2.8E-02 mrem (2.8E-04 mSv),
which is less than 0.03% of the 100 mrem DOE
limit. Overall, the annual EDE from air and liquid
discharges to people within an 80-kilometer (50-
mi) radius of the site was calculated to be 1.0E-01
person-rem (1.0E-03 person-Sv). More detailed
explanations of these dose calculations are found
in Chapter 4, Radiological Dose Assessment,
Dose Assessment Methodology (p. 4-4).

Statistical evaluations of biological media are
made to determine if results should be used in
dose assessments. Strontium-90 in a single on-site
apple sample and annualized averages of stron-
tium-90 in downstream fish showed levels above
background. However, these values still are
within the historical range of background concen-
trations for other biological media. (See Chaprer
4, Radiological Dose Assessment [pp. 4-4
through 4-91.)

The potential calculated doses presented above
should be considered in relation to the 100 mrem
annual DOE limit for dose to an individual. From
another perspective, a typical U.S. resident re-
ceives an average dose of about 300 mrem per
vear trom natural background radiation. The dose
assessment described in Chaprer 4, Radiological
Dose Assessment (pp. 4-4 through 4-9), predicts

The radionuclides present at the WVDP
site are residues from the reprocessing of
commercial nuclear fuel during the 1960s
and early 1970s. A very small fraction of
these radionuclides is released off-site
annually through ventilation systems and
liquid discharges and makes a negligible
contribution to the radiation dose to the
surrounding population through a variety
of exposure pathways.

an insignificant effect on the public’s health as a
result of radiological releases from the WVDP.

Quality Assurance

i the  environmental — monitoring  quality
Ml assurance program includes provisions for
evaluating and controlling data generated from both
on-site and off-site measurements. Both on-site and
oft-site laboratories and their internal quality
assurance programs are routinely reviewed by site
personnel. In addition, commercial laboratories
must  satisfactorily perform blind analyses of
standard or duplicate samples submitted by the
WYVDP Environmental Laboratory.

WVDP monitoring activities are subject to qual-
ity control checks from the time of sample
collection through sample analysis and data re-
duction. Each analytical test of the samples
analyzed in the on-site Environmental Laboratory
is reviewed in detail. Specific quality checks
include external review of sampling procedures,
accurate calibrations using primary standard ma-
terials, participation in formal laboratory
crosscheck programs (for example, with the EPA
and the DOE), and assessments by independent
organizations that include the New York State
Department of Health (NYSDOH), the NRC, the
DOE, and Westinghouse Electric Corporation.
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Environmental sample sharing and co-location of
measurement points with NYSDOH and the NRC
continued in 1995, ensuring that selected samples
and locations were routinely measured by two or
more independent organizations.

Participation in crosscheck programs, coupled
with other internal quality control procedures and
external laboratory checks, verified the quality of
data gathered in 1995. General program adequacy
and specific issues of quality assurance were
audited by the WVNS quality assurance depart-
ment in 1995, Two concurrent self-assessments,
conducted by a select team of environmental
monitoring statf, identified areas needing im-
provement and tracked the actions taken. (See
Chapter 5, Quality Assurance [p. 5-6].)

Project Assessment Activities

A number of important assessment activities were
conducted at the WVDP in 1995 by external
agencies. These included a routine annual inspec-
tion by NYSDEC for compliance with the Clean
Air Act and Clean Water Act; inspections by the
EPA and NYSDEC for compliance with RCRA;
and an annual inspection of the WVDP drinking
water supply system by the Cattaraugus County
Health Department. None of these assessments
resulted in any findings of noncompliance.

External overview activities in 1995 included an
operational readiness review conducted by the
DOE Office of Environmental Management and a
monitoring visit by the NRC, which has helped to
prepare the WVDP for radioactive operation of the
vitritication facility. In addition to conducting em-
ployee interviews and field observations, the DOE
team reviewed the results of WVDP internal assess-
ment activities. The findings of the DOE
assessment are currently being evaluated and cor-
rective actions are being planned and carried out.
None of the findings were directed at the environ-
mental program.

The independent monitoring visit by the NRC in
June 1995 examined all aspects of the WVDP’s
vitrification-related effluent monitoring program,
the adequacy of quality assurance and quality
control programs, and internal vitrification-readi-
ness documentation. The NRC monitoring
assessment report concluded that the WVDP has
established viable programs for protecting public
health and safety.

Overall, internal and external assessment activi-
ties carried out in 1995 continued to confirm the
high quality of the environmental monitoring
program at the WVDP and the Project’s commit-
ment to environmental compliance.
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INTRODUCTION

History of the West Valley
Demonstration Project

In the early 1950s interest in promoting peaceful
uses of atomic energy led to the passage of an
amendment to the Atomic Energy Act that allowed
the Atomic Energy Commission to encourage
commercialization of nuclear fuel reprocessing as
away of developing a civilian nuclear industry. The

Atomic Energy Commission made its technology

available to private industry and invited proposals
for the design, construction, and operation of
reprocessing plants.

In 1961 the New York Office of Atomic Devel-
opment acquired 1,332 hectares (3,340 acres)
near West Valley, New York and established the
Western New York Nuclear Service Center
(WNYNSC). Davison Chemical Co., together
with the New York State Atomic Research and
Development Authority, which later became the
New York State Energy Research and Develop-
ment Authority (NYSERDA), undertook
construction and operation of a nuclear fuel re-
processing plant under a co-license issued by the
Atomic Energy Commission. Nuclear Fuel Serv-
ices, Inc. (NFS) was formed by Davison
Chemical Co. to operate the plant as a commer-

cial facility. NES leased the property at the West-
ern New York Nuclear Service Center and in
1966 began operations to recycle fuel from both
commercial and federally owned reactors.

In 1972, while the plant was closed for modifica-
tions and expansion, federal and state safety
regulations, which were more rigorous than those
previously in existence, were imposed. Most of
the changes concerned the disposal of high-level
radioactive liquid waste and the prevention of
earthquake damage to the facilities. NFS decided
that compliance with the new regulations was not
economically feasible, and in 1976 NFS notified
NYSERDA that it would not continue in the fuel
reprocessing business.

Following this decision, the reprocessing plant
was shut down. Under the original agreement
between NFS and New York State, the state was
ultimately responsible for both the radioactive
wastes and the facility. Numerous studies fol-
lowed the closing, leading eventually in 1980 to
the passage of Public Law 96-368, the West
Valley Demonstration Project Act, which author-
ized the U.S. Department of Energy (DOE) to
demonstrate a method for solidifying the 2.5
million liters (660,000 gal) of liquid high-level
waste that remained at the West Valley site.

Introduction



Congress anticipated that the technologies devel-
oped at West Valley would be used at other
facilities in the United States.

West Valley Nuclear Services Co., Inc.
(WVNS), a subsidiary of Westinghouse Electric
Corporation, was chosen by the DOE to be the
management and operating contractor for the
West Valley Demonstration Project (WVDP),
The WVDP Act specifically states that the facili-
ties and the high-level radioactive waste on-site
shall be made available (by the state of New York
to the DOE) without the transfer of title for such
a period as may be required for the completion of
the Project.

The purpose of the WVDP is to solidify the
high-level radioactive waste left at the site from
the original nuclear fuel reprocessing activities,
develop suitable containers for holding and trans-
porting the solidified waste, arrange
transportation of the solidified waste to a federal
repository, dispose of any Project low-level and
transuranic waste resulting from the solidification
of high-level waste, and decontaminate and de-
commission the Project facilities.

The high-level waste was contained in underground
storage tanks and had settled into two layers, a
liquid supernatant and a precipitate sludge. Various
subsystems were constructed that permitted the
successful start-up in May 1988 of the integrated
radwaste treatment system (IRTS). The system
stripped radioactivity from the liquid supernatant,
allowing the major portion of the liquid to be treated
as low-level waste. Treatment of the supernatant
liquid from the high-level waste tanks through the
IRTS was completed in 1990.

The next step in the process, washing the sludge
with water to remove soluble constituents, began
in late 1991 and was completed in 1994. (See
Chapter 1, Environmental Monitoring Program
Information [p. 1-6 through 1-7] for a more
detailed description.) In 1995, the two high-level
waste streams were combined and the subsequent

mixture washed a final time. The last stej
vitrification of the remaining high-leve
residues.

This annual environmental monitoring
published to inform WVDP stakeholde:
environmental monitoring conditions. Th
presents a summary of the environment:
toring data gathered during the year in .
characterize the performance of the V
environmental management, confirm con
with standards and regulations, and h
significant programs.

The geography, economy, climate, ecolc
geology of the region are principal fa
assessing possible effects of site activitie
surrounding population and environment
an integral consideration in the design an
ture of the environmental monitoring prc

Location

e WVDP is located about 50 kilome

mi) south of Buffalo, New York (Fig.
WVDP facilities occupy a security-fenced
about 80 hectares (200 acres) witl
1,332-hectare (3,340-acre) Western Ney
Nuclear Service Center. This fenced area is
to as the Project premises, or the restricted

The WVDP is situated on New York
Allegheny plateau at an average elevatior
meters (1,300 ft). The communities ¢
Valley, Riceville, Ashford Hollow, and
lage of Springville are located within 8 kil
(5 mi) of the plant. Several roads and a
pass through the WNYNSC, but the pub.
not have access to the WNYNSC. Ge
hunting, fishing, and human habitation
WNYNSC are prohibited. (For purpose:
fining environmental monitoring :
collection locations, the land with
WNYNSC is considered to be ‘‘on-sit
NYSERDA-sponsored pilot program to
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Introduction

pilot program to control the deer population was
initiated in 1994 and continued in 1995, Limited
hunting permits were issued to local residents,
and community response was favorable.

Socioeconomics

he WNYNSC

Ashford in Cattaraugus County. The nearby
population, approximately 9,200 residents within
10 kilometers (6.2 mi) of the Project, relies
primarily on an agricultural economy. No major
industries are located within this area.

The land immediately adjacent to the
WNYNSC is used primarily for agriculture
and arboriculture. Cattaraugus Creek is
used locally for swimming, canoeing, and
fishing. Although some water to irrigate
nearby golf course greens and tree farms is
taken from Cattaraugus Creek, no public
water supply is drawn from the creek down-
stream of the WNYNSC before the creek
York, Waters from Lake Erie are used as a
public water supply.

Climate

Ithough there are recorded extremes of
37°C (98.6°F) and - 42°C (- 43.6°F)
in Western New York, the climate is

moderate, with an average anmual
temperature of 7.2°C (45.0°F). Rainfall is
relatively  high, averaging about 104

centimeters (41 in) per year. Precipitation
in 1995 totaled 87 centimeters (34 in).
Precipitation is  evenly  distributed
throughout the year and is markedly
influenced by Lake Erie to the west and, to
a lesser extent, by Lake Ontario to the
north. Regional winds are generally from
the west and south at about 4 m/sec (9 mph).

lies within the town of

Biology

he WNYNSC lies within the northern
deciduous forest biome, and the diversity of
its vegetation is typical of the region. Equally
divided between forest and open land, the site
provides a habitat especially attractive to

white-tailed deer and various indigenous birds,
reptiles, and small mammals. No species on the
federal endangered-species list are known to be
present on the WNYNSC.

A Young White-tailed Resident
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Information in this Report

Geology and Groundwater
Hydrology

he WVDP site is located on the west

shoulder of a steep-sided glacially scoured
bedrock valley that is filled with a thick sequence
of glacial sediments. (See Figs. 3-2 and 3-3 [pp.
3-4 and 3-5] in Chapter 3, Groundwater
Monitoring.) The WVDP site is bordered by two
stream valleys (Frank’s Creek and Quarry
Creek) and divided by a third stream valley
(Erdman Brook) into two portions, the north and
south plateaus. (See Fig. 3-1 [p. 3-3] in Chaprer
3, Groundwater Monitoring.)

The uppermost layer of glacial sediments on the
south plateau consists of a silty clay till, the
Lavery till. The Lavery till does not transmit
significant quantities of water except where it is
exposed at ground surface, where weathering has
fractured the near-surface soils. Groundwater
flow in the weathered till has both a vertically
downward component and a horizontal compo-
nent to the northeast. Groundwater flow in the
unweathered portion of the till, beneath the ex-
posed weathered till, is predominantly vertically
downward.

On the north plateau a relatively permeable allu-
vial sand and gravel layer overlies the glacial
sequence of sediments (i.e., the Lavery till, the
Kent recessional sequence, and the Kent till).
Groundwater flow in the sand and gravel unit of
the north plateau is predominantly horizontal,
towards the northeast, discharging to seeps and
streams along the plateau’s edge and via eva-
potranspiration.

Within the Lavery till on the north plateau is a
silty, sandy unit of limited areal extent, the
Lavery till-sand. The flow of groundwater within
the till-sand appears to be very limited. Surface
discharge points have not been observed, but
gradients indicate flow to the southeast.

The Kent recessional sequence that underlies the
Lavery till beneath both north and south plateaus
is composed of silt and silty sand with localized
pockets of gravel. Groundwater flow in the Kent
recessional sequence is also towards the northeast
and discharges ultimately to Buttermilk Creek.

Within the Lavery till on both the north and south
plateaus are other localized permeable units ca-
pable of letting groundwater flow through. The
uppermost few feet of shale bedrock has also
demonstrated the ability to let significant quanti-
ties of groundwater flow through via fractures.

Information in this Report

Format and Content

Individual chapters in this report include
information on compliance with regulations,
general information about the monitoring
program and significant activities in 1995,
summaries of the results of radiological and
nonradiological monitoring, and calculations of
radiation doses to the population within 80
kilometers of the site. Where appropriate, graphs
and tables are included to illustrate important
trends and concepts. The bulk of the supporting
data is furnished separately in the appendices
following the text.

Appendix A (pp. A-1 through A-55) summarizes
the 1995 environmental monitoring program at
both on-site and off-site locations. Samples are
designated by a coded abbreviation indicating
sample type and location. (A complete listing of
the codes is found in the index to Appendix A [pp.
A-vi through A-ix].) Appendix A lists the kinds
of samples taken, the frequency of collection, the
parameters analyzed, the location of the sample
points, and a brief rationale for the monitoring
activities conducted at each location.
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Introduction

Appendix B (pp. B-1 through B-9) provides a list
of those radiation protection standards most rele-
vant to the operation of the WVDP as set by the
DOE. It also lists federal and state regulations that
affect the WVDP and environmental permits held
by the site.

Appendix C (pp. C1-1 through C6-9) summarizes
analytical data from air, surface water, off-site
groundwater, sediment, soils, and biological
samples (meat, milk, food crops, and fish) as
well as direct radiation measurements and mete-
orological monitoring.

Appendix D (pp. D-1 through D-7) provides data
from the comparison of results of analyses of
identically prepared samples (crosscheck analy-
ses) by both the WVDP and independent
ldaboratories. Radiological concentrations in
crosscheck samples of air, water, soil, milk, and
vegetation are reported here. Appendix D also
lists the comparisons of direct radiation measure-
ments from thermoluminescent dosimeters
(TLDs) monitored by the WVDP and measure-
ments from dosimeters placed in the same
locations by the U.S. Nuclear Regulatory Com-
mission (NRC).

Appendix E (pp. E-1 through E-31) summarizes
the data collected from on-site groundwater
monitoring. The tables in Appendix E report
concentrations at various locations for parameters
such as gross alpha and gross beta, tritium,
gamma-emitting radionuclides, organic com-
pounds, and dissolved metals.

Appendix F (pp. F-1 through F-11) contains
groundwater monitoring data for the New York
State-licensed disposal area (SDA) provided by
NYSERDA.

Acronyms

Acronyms often are used in technical reports to
speed up the reading process. Although using ac-
ronyms can be a practical way of referring to

agencies or systems with long, unwieldy names,
having to look up rarely used acronyms can defeat
the purpose of using them. Accordingly, full names
of agencies and systems have been used in this report
where it will help the reader. However, common
acronyms that the reader is apt to be familiar with
(e.g., DOE, EPA, NRC, NYSDEC) or that are used
often in this report (e.g., WVDP, WNYNSC) are
spelled out only at the beginnming of sections, A list
of acronyms is found at the end of this report.

Environmental
Program

onitoring

e environmental monitoring program for the
WVDP began in February 1982, The primary
program goal is to detect changes in the environment
resulting from Project activities and to assess the
effect of any such changes on the human population
and the environment surrounding the site,

The monitoring network and sample collection
schedule have been structured to accommodate
specific biological and physical characteristics of
the area. Among the several factors considered in
designing the environmental monitoring program
were the kinds of wastes and other byproducts
resulting from the processing of high-level waste;
possible routes that radiological and nonradiologi-
cal contaminants could follow into the
environment; geologic, hydrologic, and me-
teorologic site conditions; quality assurance
standards for monitoring and sampling procedures
and analyses; and the limits and standards set by
federal and state governments and agencies. Asnew
processes and systems become part of the Project,
appropriate additional monitoring will be provided.

Monitoring and Sampling

The environmental monitoring program consists
of on-site effluent monitoring and on-site and
off-site environmental surveillance in which sam-
ples are measured for both radiological and
nonradiological constituents. (See the Glossary
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Exposure Pathways Monitored at the West Valley Demonstration Project

for more detatled definitions of effluent monitor-
ing and environmental surveillance.) Monitoring
and surveillance include both the continuous re-
cording of data and the collecting of soil,
sediment, water, air, and other samples at spe-
cific times.

Monitoring and sampling of environmental media
provide two ways of assessing the effects of
on-site radioactive waste processing. Monitoring
generally is a continuous process of measurement
that allows rapid detection of any potential effects
on the environment from site activities. Sampling
is the collection of media at scheduled times;
sarmpling is slower than direct monitoring in
indicating results because the samples collected
must be analyzed in a laboratory to obtain data,
but it allows much smaller quantities of radioac-
tivity fo be detected through the analysis,

Permits and Regulations

Data gathering, analysis, and reporting to meet
stringent federal and state requirements and
standards are an integral part of the monitoring
program. The current program meets the require-
ments of DOE Orders 5400.1 and 5400.5 and
DOE Regulatory Guide DOE/EH-0173T.

The West Valley Demonstration Project also
holds a State Pollutant Discharge Elimination
System (SPDES) permit as required by the New
York State Department of Environmental Con-
servation (NYSDEC), which regulates liquid
effluent discharges containing nonradiological
pollutants. The SPDES permit identifies the out-
falls where liquid eftluents are released to site
drainage and specifies the sampling and analytical
requirements for each outfall.

In addition, the site operates under state-issued
air discharge permits for nonradiological plant
effluents. Radiological air discharges must also
be permitted by the Environmental Protection
Agency (EPA) and comply with the National

Emissions Standards for Hazardous Air Pollut-
ants (NESHAP).

For more information about air and SPDES per-
mits see the Environmental Compliance
Summary: Calendar Year 1995 (pp. il and li).
Environmental permits are listed in Appendix B
(pp. B-5 through B-9).

Exposure Pathways Monitored
at the West Valley
Demonstration Project

he major near-term pathways for potential

movement of possible contaminants away
from the site are by surface water drainage and
airborne  transport. For this reason the
environmental monitoring program emphasizes
the collection of air and surface water samples.
Samples are collected on-site from locations such
as plant ventilation stacks as well as various water
effluent points and surface water drainage
locations. Samples of air, water, soils, and biota
from the environment surrounding the site would
indicate any radioactivity that might reach the
public from site releases. Extensive groundwater
monitoring addresses many long-term pathway
concerns.

Water and Sediment Pathways

Process waters are collected in a series of on-site
lagoons for treatment before being discharged.
(The location of the lagoons is noted on Fig. 2-3
[p. 2-5] in Chapter 2, Environmental Monitor-
ing.) Samples of this effluent and the effluent at
three other discharge points are collected regu-
larly or, in the case of lagoon 3, when the lagoon
water 18 released. The samples are analyzed for
radiological parameters, including gross alpha
and gross beta, tritium, strontium-90, and gamma
radionuclides, and for nonradiological parame-
ters, including pH and conductivity. Additional
analyses of composite samples determine metals
content, solids, biochemical oxygen demand, ni-
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cals, and specific isotopic radioactivity.

On-site groundwater and surface water samples
are collected regularly and analyzed, at a mini-
mum, for gross alpha and beta radioactivity,
tritium, and pH. Selected samples are analyzed
for conductivity, chlorides, metals, volatile or-
ganic compounds, and other parameters. Potable
water on the site is analyzed monthly for radio-
activity and annually for chemical constituents.
Residential drinking water wells located near the
site are sampled annually and analyzed for gross
alpha and gross beta radioactivity, tritium,
gamma radionuclides, pH, and conductivity.

Off-site surface waters, primarily from Cattaraugus
Creek and Buttermitk Creek, are sampled both
upstream of the Project for background radioactiv-
ity and dowunstream to measure possible Project
contributions. Sediments deposited downstream of
the facility and at upstream background locations
are collected annually and analyzed for gross alpha,
gross beta, and specitfic radionuclides. (See Appen-
dix C-1 [pp. C1-1 through C1-25] for water and
sediment data summaries.)

Groundwater Pathways

Groundwater discharge at the WVDP site occurs
as springs, seeps along stream channels, direct
discharge to streams, evapotranspiration, vertical
groundwater outflow, and discharge to artificial
draining systems and lagoons. All of these dis-
charges vary with the seasons. Discharge from
springs and seeps is highest during the spring.
Evapotranspiration 18 at a maximum during the
summer. Oroundwater discharge is, in general,
lowest during the winter because the ground
surface is frozen, which minimizes recharge.

Routine monitoring of groundwater includes
sampling for contamination and radiological in-
dicator and groundwater quality parameters and
for nonradiological parameters such as volatiles,
semivolatiles, and metals, as well as specific

analytes of interest at particular monitoring loca-
tions. (See Table 3-2 [p. 3-15] and Table 3-3 [p.
3-20] in Chapter 3, Groundwater Monitoring.)

Air Pathways

Effluent air emissions are continuously monitored
for alpha and beta activity. Alarms indicate any
unusual rise in radioactivity. Air particulate sam-
pling filters, which are retrieved and analyzed
weekly for gross radioactivity, are also composited
quarterly and analyzed for strontium-90 and spe-
cific gamma- and alpha-emitting nuclides.

Todine-129 and tritium also are measured in effluent
ventilation air. At two locations silica gel-filled
columns are used to extract water vapor that is then
distilled from the desiccant and analyzed for trit-
ium. Five samplers contain activated charcoal
adsorbent that is analyzed tor iodine-129. The silica
gel column distillates are analyzed weekly; the
charcoal is collected weekly and composited for
quarterly analysis.

Oft-site sampling locations include those consid-
ered most representative of background
conditions and those most likely to be downwind
of airborne releases. Among the criteria used to
position off-site air samplers are prevailing wind
direction, land usage, and the location of popula-
tion centers.

Oft-site air is continuously sampled at ten loca-
tions. Background samplers are located far from
the site in Great Valley and Nashville, New York.
Nearby-community samplers are in Springville
and West Valley, New York. (See Fig. A-9 [p.
A-55] in Appendix A for these four off-site air
sampling locations.) Six samplers are located on
the perimeter of the WNYNSC. (See Fig. 2-2 [p.
2-4} in Chapter 2, Environmental Monitoring.)
These samples are analyzed for parameters simi-
lar to the effluent air samples. (See Appendix C-2
[pp. C2-1 through C2-24] for air monitoring data
summaries.)
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Quality Assurance and Control

Atmospheric Fallout

An important contributor to environmental radio-
activity is atmospheric fallout. Sources of fallout
include earlier atmospheric testing of atomic ex-
plosives and residual radioactivity from accidents
such as occurred at Chernobyl. Four site perime-
ter locations and one on-site location currently are
sampled for fallout using pot-type samplers that are
collected every month. Long-term fallout is deter-
mined by analyzing soil collected annually at each
of the six perimeter and four off-site air samplers.
(See Appendix C-2 [p. C2-23] for fallout data sum-
maries and Appendix C-1 [pp. C1-23 through C1-25]
for soil data summaries. )

Food Pathways

A potentially significant pathway of radioactivity to
humans is through eating produce and domesticated
farm animals raised near the WVDP and through
game animals and fish that include the WVDP in
their range. Animal and fish samples from poten-
tially affected areas are gathered and analyzed for
radionuclide content in order to reveal any long-
term trends. Fish are collected at several locations
along Cattaraugus Creek and its tributaries at vari-
ous distances downstream from the WVDP,
Venison is sampled from the deer herd ranging
within the WNYNSC. Beef, milk, hay, and pro-
duce are collected at nearby farms and at selected
locations well away from any possible WVDP
influence. (See Appendix C-3 [pp. C3-1 through
C3-8] for biological data summaries.)

Direct Radiation Measurement

Direct penetrating radiation is measured using ther-
moluminescent dosimeters (TLDs) located on- and
off-site. Measurement points within the site are
placed near selected waste management units and
around the inner security fence. Other measure-
ment locations are situated around the site perimeter
and access road and at background locations remote
from the WVDP. The TLDs are retrieved quarterly
and for the first three quarters of 1995 were proc-

essed on-site to obtain the integrated gamma
exposure. A contract with an off-site service to
prepare and process TLDs was placed in 1995.
(See Appendix D, Table D-4 [p. D-7] for a com-
parison of on-site: and subcontract results.)

Forty-three measurement points were used in
1995. (See Appendix C-4 [pp. C4-1 through C4-5]
for a summary of the direct radiation data.)

Meteorological Monitoring

Meteorological data are continuously
gathered and recorded on-site. Wind speed
and direction, barometric changes, temperature,
and rainfall are all measured. Such data are
valuable in evaluating long-term geohydrological
trends and in developing airborne dispersion
models. In the event of an emergency, immediate
access to the most recent data is indispensable for
predicting the path and concentration of any
materials that become airborne. (See Appendix
C-6 [pp. C6-1 through C6-9] for meteorological
data summaries.)

Quality Assurance and Control

he work performed by and through the

on-site Environmental Laboratory is
regularly reviewed by several agencies for
accuracy and compliance with applicable
regulations. Audits of the laboratory routinely
focus on proper record keeping and reporting,
timely calibration of equipment, training of
personnel, adherence to accepted procedures, and
general laboratory safety.

The Environmental Laboratory also participates
in quality assurance crosscheck programs admin-
istered by federal agencies. (See Appendix D [pp.
D-1 through D-7] for a summary of crosscheck
performance.) Outside laboratories contracted to
perform analyses for the WVDP also are regularly
subjected to performance audits.
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Introduction

Environmental monitoring management contin-
ues to strengthen its formal self-assessment
program, developing and implementing new
strategies and procedures for ensuring high
quality data. Experienced senior scientists and
specialists in varying disciplines follow an an-
nual schedule of self-assessments, produce
formal reports with recommended corrective
actions, and track the planned actions for their
implementation.
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VIPLIANCE

Introduction: Compliance
Program

he primary mission of the West Valley

Demonstration Project (WVDP) is to
develop and demonstrate a safe method of
solidifying high-level radioactive mixed waste.
Vitrification, the selected method, converts
radioactive and hazardous materials into a
glass-like substance by incorporating the
materials into the glass structure. The treatment
process is regulated by various federal and state
laws and regulations in order to protect the
public, workers, and the environment.

The U.S. Department of Energy (DOE), the
federal agency that oversees the WVDP, estab-
lished its policy concerning environmental
protection in DOE Order 5400.1, General Envi-
ronmental Protection Program. This Order lists
the regulations, laws, and required reports that
are applicable to DOE-operated facilities. DOE
Order 5400.1 requires the preparation of this
annual Site Environmental Report, which is in-
tended to surnmarize environmental data gathered
during the calendar vyear, describe significant
programs, and confirm compliance with environ-
mental regulations,

CALENDAR YEAR 1995

In September 1981, pursuant to the WVDP Act,
the DOE and the U.S. Nuclear Regulatory Com-
mission (NRC) entered into an agreement that
established procedures for review and consult-
ation by the NRC with respect to DOE activities
at West Valley. The review and consultation is
conducted informally and does not include formal
or required procedures or actions by the NRC.

The major federal environmental laws that apply
to the West Valley Demonstration Project are the
Resource Conservation and Recovery Act, the
Clean Air Act, the Emergency Planning and
Community Right-to-Know Act, the Clean Water
Act, the Safe Drinking Water Act, the Toxic
Substances Control Act, and the National Envi-
ronmental Policy Act. Regulations developed in
accordance with these laws are administered pri-
marily by the U.S. Environmental Protection
Agency (EPA) and the New York State Depart-
ment of Environmental Conservation (NYSDEC)
through state programs and regulatory require-
ments such as permitting, reporting, inspecting,
and performing audits. The DOE issues Orders
under the Atomic Energy Act (AEA) to regulate
its own activities regarding radioactive materials.

In addition, because the emission of radiological
and nonradiological materials from an active fa-

Environmental Compliance Summary: Calendar Year 1995
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cility cannot be completely prevented, the EPA,
NYSDEC, and the DOE have established expo-
sure standards for such emissions to protect
human health and the environment. The WVDP
applies to NYSDEC and the EPA for permits that
allow the site to release limited concentrations of
radiological and nonradiological constituents
through controlled and monitored discharges of
water and air. These concentrations have been
determined to be safe for humans and the envi-
ronment. The permits describe the discharge
points, list the limits on those pollutants likely to
be present, and define the sampling and analysis
schedule where required.

Inspections and audits are conducted routinely by
the EPA, NYSDEC, the NRC, the New York
State Department of Health (NYSDOH), and the
Cattaraugus County Health Department. On-site
and off-site radiological monitoring in 1995 con-
firmed that site activities were conducted well
within state and federal regulatory limits. How-
ever, some nonradiological State Pollutant
Discharge Elimination System (SPDES) permit
limits were exceeded. (These exceedances are
described in more detail in the section on the
Clean Water Act.) No notices of violation were
issued and efforts have been made to eliminate
the potential for these exceedances to recur.

Management at the WVDP continued to provide
strong support for environmental compliance is-
sues. DOE Orders and applicable state and
federal statutes and regulations are integrated into
the compliance program at the Project, demon-
strating a commitment to protecting the public
and the environment while working towards the
WVDP goal of high-level radioactive mixed
waste vitrification.

An operational readiness review (ORR) for radio-
active operations was conducted by the DOE in
November 1995, In preparation for the ORR, a
comprehensive review of all site programs was
performed. (See Project Assessment Activities
in 1995 [p. lviii].)

The following environmental compliance sum-
mary describes the federal and state laws and
regulations that are applicable to the WVDP and
the relevant environmental compliance activities
that occurred at the WVDP in 1995,

Compliance Status

Resource Conservation and Recovery
Act (RCRA)

he Resource Conservation and Recovery Act

was enacted to ensure that hazardous wastes
are managed in a manner that protects human
health and the environment. RCRA and its
implementing regulations govern hazardous
waste generation, treatment, storage, and
disposal. Generators are responsible for ensuring
the proper treatment, storage, and disposal of
their wastes under RCRA.

Various federal agencies have specific responsi-
bilities under RCRA. The EPA is responsible for
issuing guidelines and regulations for the proper
management of solid and hazardous waste. In
New York, the EPA has delegated the authority
to administer these regulations to NYSDEC. In
May 1990 the state of New York was authorized
by the EPA to administer a radioactive mixed
waste management program. The U.S. Depart-
ment of Transportation is responsible for issuing
guidelines and regulations for the labeling, pack-
aging, and spill-reporting provisions for
hazardous wastes in transit.

Each facility that treats, stores (for more than 90
days), or disposes of hazardous waste at that
facility must apply for a permit from the EPA (or
state, if authorized). The permit defines the treat-
ment processes to be used, the design capacity of
these processes, the location of hazardous waste
storage units, and the hazardous wastes to be
handled. In 1984 the DOE notified the EPA of
hazardous waste activities at the WVDP, identi-
fying the WVDP as a generator of hazardous
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Compliance Status: Resource Conservation and Recovery Act

waste. In June 1990 the WVDP filed a RCRA
Part A Permit Application with NYSDEC. Based
on that submittal, the WVDP was granted interim
status.

The WVDP continues to update the RCRA Part
A Permit Application as changes to the site’s
interim-status waste-management operations oc-
cur. In September 1995 the WVDP amended the
Application to incorporate the addition of a
mixed waste storage area for high integrity con-
tainers, the addition of silver to the
characterization of the THOREX waste stream
(see Chapter 1 [p.1-7]), and the deletion of two
unused mixed waste storage tanks.

Hazardous Waste Management Program

To dispose of hazardous wastes generated from
on-site activities, the WVDP uses permitted
transportation services to ship RCRA-regulated
wastes to treatment, storage, or disposal facilities
(TSDFs). In 1995 the WVDP shipped approxi-
mately 49.8 metric tons (55 tons) of
nonradioactive, hazardous waste off-site. Of this
amount, 1.5 metric tons (1.7 tons) were recycled
by the TSDFs.

Hazardous waste shipments and their receipt at
designated TSDFs are documented by signed
manifests that accompany the shipment. If the
signed manifest is not returned to the generator
of the waste within the NYSDEC statutory limit
of forty-five days from shipment, an exception
report must be filed and receipt of the waste
confirmed with the TSDF. No exception reports
were required to be filed in 1995.

Hazardous waste activities must be reported to
NYSDEC every year through the submission of
an annual hazardous waste report. This report
lists the quantities of each waste type generated,
the TSDFs used, and the type of treatment the
wastes received.

In addition, a hazardous waste reduction plan
must be filed every two years and updated annu-
ally. This plan, which documents the efforts to
minimize the generation of hazardous waste, was
first submitted to NYSDEC in 1990. The plan
was most recently submitted in 1994 and revised
in 1995.

Annual inspections to assess compliance with
hazardous waste regulations were conducted by
NYSDEC (March 16, 1995) and the EPA (July
20, 1995). No deficiencies were noted during the
inspections.

Nonhazardous, Regulated Waste
Management Program

The WVDP transported approximately 162.8
metric tons (179.6 tons) of nonradioactive, non-
hazardous material off-site to TSDFs in 1995. Of
this amount, 7.1 metric tons (7.9 tons) were
recycled or reclaimed. The industrial waste ma-
terials included items such as concrete, asbestos
debris, monitoring-well purge water, and neutral-
ized acidic wastewaters. Some of the regulated
materials recycled/reclaimed included lead acid
batteries and nonhazardous oil. In 1995 the
WVDP also shipped approximately 1,835 metric
tons (2,023 tons) of sewage-treatment waste to
permitted wastewater treatment facilities.

Radioactive Mixed Waste (RMW)
Management Program

Radioactive mixed waste contains both a radioactive
component, regulated under the AEA, and a hazard-
ous component, regulated under RCRA. Both the
EPA and NYSDEC oversee radioactive mixed waste
management at the WVDP. Potential conflicts be-
tween AEA and RCRA requirements led the WVDP
to initiate discussions with the EPA and NYSDEC.
To address the management of the hazardous com-
ponent of radioactive mixed waste, in March 1993
the DOE entered into a Federal and State Facility
Compliance Agreement (FSFCA) with the EPA,
NYSDEC, the New York State Energy Research

xly



Environmental Compliance Summary: Calendar Year 1995

and Development Authority (NYSERDA), and
West Valley Nuclear Services Company, Inc.
(WVNS), the primary contractor for the DOE at
the WVDP. The FSFCA addresses the require-
ments for managing the hazardous component of
the radioactive mixed waste such as compliance
with the Land Disposal Restrictions of RCRA for
radioactive mixed waste, specifies particular stor-
age requirements for radioactive mixed waste,
and requires the characterization of historical
wastes stored at the WVDP. The characterization
of historical wastes continued during 1995.

The Federal Facility Compliance Act (FFCAct)
of 1992, an amendment to RCRA, was signed
into law on October 6, 1992. The FFCAct re-
guires DOE facilities to develop treatment plans
for radioactive mixed waste inventories and to
enter into agreements with regulatory agencies
requiring the treatment of the inventories accord-
ing to the approved plans.

DOFE facilities developed site treatment plans in three
steps: conceptual, draft, and proposed. The WVDP’s
conceptual plan was submitted to NYSDEC in Oc-
tober 1993 and the draft plan in August 1994. The
WVDP submitted the proposed site treatment plan
to NYSDEC in March 1995. The proposed plan is
comprised of two volumes: the Background Vol-
ume and the Plan Volume. The Background
Volume provides information on each radioactive
mixed waste stream as well as information on the
preferred treatment method for the waste. The
Plan Volume contains proposed schedules for
treating the radioactive mixed waste to meet the
Land Disposal Restrictions requirements of
RCRA. Each submittal to NYSDEC underwent a
public comment period during which input was
solicited from WVDP stakeholders.

Upon approval of the proposed plan by NYSDEC,
the DOE and NYSDEC will enter into a consent
order requiring compliance with the Plan Volume
of the treatment plan. Since March 1995, the DOE
has been negotiating the terms of the consent order

with NYSDEC. The DOE expects that the con-
sent order will be executed in May 1996.

RCRA Facility Investigation (RFI) Program

The DOE and NYSERDA entered into a 3008(h)
Administrative Order on Consent under RCRA
with NYSDEC and the EPA in March 1992, The
Consent Order requires NYSERDA and the DOE
West Valley Area Office to conduct RCRA facil-
ity investigations at solid waste management units
(SWMUs) to determine if there has been a release
or if there is a potential for release of RCRA-
regulated hazardous waste or hazardous
constituents from SWMUs.

Because of the proximity of some of the units
identified in the Consent Order, twenty-five
SWMUs were grouped into twelve super solid
waste management units (SSWMUSs) to facilitate
investigative efforts under the RCRA facility
investigation (RFI) program.

In general, the purpose of an RFI s to collect and
evaluate information to determine which of the
following actions are appropriate for each
SWMU or SSWMU: no further action; a correc-
tive measures study; or additional investigations
to support one of these other actions. The RFI
addresses RCRA-regulated hazardous wastes or
hazardous constituents. To define and assess the
environmental settings, unit and waste charac-
teristics, and the potential sources and extent of
nonradiological contamination, the WVDP has
reviewed existing information, collected and ana-
lyzed more than two hundred surface soil,
subsurface soil, and sediment samples, and col-
lected and reviewed groundwater data.

Of the twelve 88WMUs, two have been identified
to date as requiring no further action: #10, the
integrated radwaste treatment system drum cell,
and #12, the hazardous waste storage lockers. The
remaining ten were assessed as part of the RFI
program to determine the appropriate actions to be
taken. Seven draft SSWMU assessment reports
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were submitted to the EPA and NYSDEC for
review in 1995. The remaining draft SSWMU
assessment reports will be submitted in 1996,
with the last report being submitted to the EPA
and NYSDEC by May 1996.

In May 1994 sixteen rooms previously used dur-
ing nuclear fuel reprocessing operations were
evaluated under the RFI program, as required by
the Consent Order. In December 1994 the EPA
and NYSDEC reviewed the evaluation and issued
a determination of ‘“‘no further action” for eight
of the rooms. Additional information on the re-
maining eight rooms was requested and submitted
to the EPA and NYSDEC.

A discussion of the NRC-licensed disposal area
(NDA) interceptor trench and pretreatment system,
as required under the NDA Interim Measures Work
Plan, is found under Special Monitoring (p. 2-30)
in Chaprer 2, Environmental Monitoring.

Waste Minimization and Pollution
Prevention

The WVDP has initiated a long-term program to
minimize the generation of low-level radioactive
waste, radioactive mixed waste, hazardous
waste, industrial waste, and sanitary waste as
directed by Executive Order 12856, Federal
Compliance with Right-to-Know and Pollution
Prevention Requirements. Using 1993 waste-
generation rates as a baseline for comparison, the
WVDP plans to reduce the generation of low-
level radioactive waste, radioactive mixed waste,
and hazardous waste by 50% by December 1,
1999, (This waste reduction determination does
not include vitrification-related wastes: baseline
information for these wastes was not available in
1993.) The generation of industrial and sanitary
waste will be reduced by 30% by the same date.
Toward that end, the WVDP set the following
cumulative waste-reduction goals for 1995: an
18% reduction in the generation of low-level
radioactive waste, radioactive mixed waste, and

hazardous waste; a 14% reduction in industrial
waste; and a 6% reduction in sanitary waste.

The WVDP met or exceeded the 1995 reduction
goals for all six waste categories. Low-level
radioactive waste generation was reduced by
55%, radioactive mixed waste generation by
80%, and hazardous waste generation by 37%.
Industrial waste generation was reduced by 16%
and sanitary waste generation by 25%.

Specific accomplishments in waste minimization
and pollution prevention during 1995 included the
following:

e The WVDP instituted a sitewide paper recy-
cling program in March 1993. In 1995, 242
metric tons (267 tons) of paper were recycled,
75.7% more than in 1994,

® 382.1 metric tons (90.5 tons) of carbon steel,
stainless steel, and copper were recycled.

® 1.5 metric tons (1.7 tons) of hazardous waste
were recycled.

® 7.1 metric tons (7.8 tons) of nonhazardous,
regulated waste were recycled in 1995.

Underground Storage Tanks Program

RCRA regulations also cover the use and man-
agement of underground storage tanks and
establish minimum design requirements in order
to protect groundwater resources from releases.
The regulations, codified at Title 40 Code of
Federal Regulations (CFR) Part 280, require
underground storage tanks to be equipped with
overfill protection, spill prevention, corrosion
protection, and leak detection systems. New
tanks must comply with regulations at the time of
installation. Facilities with tanks in service on
December 22, 1988, were allowed a grace period
for installing the upgrades.
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New York State also regulates underground
storage tanks through two programs, petroleum
bulk storage (6 NYCRR Parts 612 - 614) and
chemical bulk storage (6 NYCRR Parts 595 -
599). The registration and minimum design
requirements are similar to those of the federal
program, except that petroleum tank fill ports
must be color-coded using American Petroleum
Institute standards to indicate the product being
stored. The WVDP does not use underground
chemical bulk storage tanks.

The WVDP does store petroleum products in
three regulated, 2,000-gallon underground tanks.
Two of the tanks contain unleaded gasoline. The
third tank contains low-sulfur diesel fuel. Proce-
dural controls in conjunction with metered
delivery provide overfill protection and spill pre-
vention. The tank fill ports are color-coded as
required. Leak detection requirements are met
through daily tank-gauging, inventory records,
and monthly reconciliations of the product added,
product removed, and the current contents. An-
nual tank tightness and integrity testing was
conducted on November 1, 1995,

A tourth regulated tank, a 550-gallon underground
storage tank, is used to store diesel fuel for the
standby power plant for the supernatant treatment
ventilation blower system. This tank, a double-
walled tank with an interstitial leak-detection
system (see Glossary), is filled by a metered deliv-
ery system and is monitored through daily gauging
and monthly reconciliations. The tank’s fill port is
also color-coded in accordance with American Pe-
troleum Institute standards.

In accordance with 40 CFR Part 280.21, these
underground tanks must be upgraded to meet the
requirements for new or substantially modified
underground storage tanks (e.g., corrosion pro-
tection, interior lining) by December 22, 1998,
or be permanently closed.

Registration for all regulated underground tanks
is renewed with NYSDEC as required.

New York State-regulated Aboveground
Storage Tanks

The state of New York regulates aboveground
petroleum storage under 6 NYCRR Parts 612,
613, and 614. Aboveground hazardous chemical
storage is regulated by New York State under 6
NYCRR Part 595 et seq. These regulations re-
quire secondary containment, external gauges to
measure the current reserves, monthly visual
inspections of petroleum tanks, and documented
internal inspections. Furthermore, petroleum
tank fill ports must be color-coded and chemical
tanks labeled to indicate the product stored.

One petroleum and four chemical bulk storage
aboveground tanks were permanently closed in
1995. Registration for all regulated aboveground
tanks is renewed with NYSDEC as required. At
the end of 1995, seven aboveground petroleum
tanks and fifteen aboveground chemical storage
tanks were registered. Three of the petroleum
tanks contain No. 2 fuel oil; the remainder con-
fain diesel fuel. Twelve of the chemical storage
tanks contain nitric acid or nitric acid mixtures.
Sulfuric acid, sodium hydroxide, and anhydrous
ammonia are stored in the remaining three tanks.
All of the tanks are equipped with gauges and
secondary containment systems.

The Quality Assurance department inspects the
aboveground petroleum tanks on a monthly basis.
In December 1995 an inspection of all above-
ground, hazardous substance storage tanks was
conducted to fulfill the new requirements for
annual inspection (6 NYCRR Part 598.7 (¢)). No
violations were noted during the inspection.

Closed Nonradioactive Construction Debris
Disposal Facility

Ongoing maintenance required for the construc-
tion and demolition debris landfill, closed under
New York State regulation 6 NYCRR 360, is
discussed under Special Monitoring (p. 2-33) in
Chapter 2, Environmental Monitoring.
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Medical Waste Tracking

Medical waste poses a potential for exposure to
infectious diseases and pathogens from contact
with human bodily fluids. Medical evaluations,
inoculations, and laboratory work at the on-site
nmurse’s office regularly generate potentially in-
fectious medical wastes that must be tracked in
accordance with NYSDEC requirements (6
NYCRR Part 364.9). The WVDP has retained
the services of a permitted waste hauler and
disposal firm to manage the medical wastes gen-
erated. Medical wastes are autoclaved by the
disposal firm to remove the associated hazard and
then disposed. Approximately 32 kilograms (70
Ibs) of medical waste were disposed in 1995.

Clean Air Act (CAA)

The Clean Air Act establishes a framework for
the EPA to regulate air emissions from both
stationary and mobile sources. NYSDEC is cur-
rently adopting regulations to implement the
CAA requirements. In New York State, permits
for stationary sources emitting regulated pollut-
ants, including hazardous air pollutants, are is-
sued by either the EPA or NYSDEC. Sources
requiring permits are those that emit a regulated
pollutant, which is above a predetermined thresh-
old, from a particular source through a stack,
duct, vent, or other similar opening. Under the
CAA, this type of air emission is considered a
point source. Non-point sources of emissions,
such as lagoons and soil piles, do not require
specific permits from the EPA or NYSDEC.
Emissions from these sources are, however,
quantified for reporting purposes to both the EPA
and NYSDEC.

Emissions of radionuclides from the WVDP are
regulated by the EPA under the National Emis-
sion Standards for Hazardous Air Pollutants
(NESHAP [40 CFR Part 61]). Currently, the
WVDP has permits for six radionuclide sources.
In May 1995 the WVDP received interim approv-
als from the EPA (o operate two additional

sources: the slurry-fed ceramic melter and the
vitrification heating, ventilation, and air condi-
tioning (HVAC) system. Other less significant
sources of radionuclide emissions, such as those
from the on-site laundry, do not require permits.
The WYDP reports the radionuclide emissions
from its non-permitted and permitted sources to
the EPA annually in accordance with NESHAP
requirements. Calculations to demonstrate com-
pliance with NESHAP radioactive emissions
standards showed 1995 doses to be less than
0.01% of the 10 millirem standard.

Nonradiological sources of air emissions are
regulated by NYSDEC. The WVDP has thirty
permits-to~construct (PCs) and certificates-to-op-
erate (COs) nonradiological point sources. In
1995 four PCs were converted to COs for the cold
chemical facility and the vitrification facility
HVAC system. These COs expire in 1999, Eight
COs were renewed in 1995; the renewals expire
in 1999, The vitrification facility off-gas system
PC was extended in 1995 to allow for the com-
pletion of construction and start-up testing. An
application to convert the PC to a CO will be
requested from NYSDEC after completion of a
nitrous oxide stack test, which will be performed
to verify emissions and the accuracy of the moni-
toring system. The testing is scheduled for
completion during the second quarter of 1996.

The air permits in effect at the WVDP in 1995
are listed in Appendix B, Table B-3 (p. B-5
through B-9).

NYSDEC conducted its annual inspection of air
emission sources at the WVDP on October 3,
1995. No violations were noted during the inspec-
tion. The EPA did not inspect the radionuclide
sources in 1995,
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Comprehensive Environmental
Response, Compensation, and Liability
Act (CERCLA)

The Comprehensive Environmental Response,
Compensation, and Liability Act authorizes the
EPA to prioritize and regulate the cleanup of
certain inactive hazardous waste disposal sites. In
addition, the EPA regulates the response to haz-
ardous substance spills and releases under this
authority. The EPA collects data and prioritizes
sites according to their potential to cause adverse
human health or environmental effects. The sites
with the highest priority are placed on the Na-
tional Priority List.

On February 5, 1993, the WVDP was added to the
EPA’s Federal Agency Hazardous Waste Compli-
ance docket as established under CERCLA. As
required under CERCLA Section 120(c), a prelimi-
nary assessment of the WVDP was conducted in
accordance with criteria established in the National
Contingency Plan. On October 3, 1993, the pre-
liminary assessment was submitted to the EPA for
review. On April 11, 1995 the EPA deleted the
WVDP from the Federal Agency Hazardous
Waste Compliance docket based on the deter-
mination that the site of the WVDP is not
federally owned (60 FR 18474). No further
activity pursuant to CERCLA Section 120 is
anticipated. Site activities continue to be con-
ducted in accordance with the WVDP Act and
the RCRA corrective action process.

Emergency Planning and Community
Right-to-Know Act (EPCRA)

The Emergency Planning and Community Right-
to-Know Act is a statute enacted as Title Il of the
Superfund Amendments and Reauthorization Act
(SARA). EPCRA was designed to create a working
partnership between industry, business, state and
local governments, public health and emergency
response representatives, and interested citizens.
EPCRA is intended to address concerns about the

effects of chemicals used, stored, and released in
COMIMUnities.

Executive Order 12856, Federal Compliance
with Right-to-Know Laws and Pollution Preven-
tion Requirements, requires all federal agencies
to comply with the following EPCRA provisions:
planning notification (Sections 302 and 303),
extremely hazardous substance (EHS) release no-
tification (Section 304), material safety data sheet
(MSDS)/chemical inventory (Sections 311 and
312), and toxic release inventory (TRI) reporting
(Section 313).

The WVDP complied with these provisions in
1995 as follows and as summarized in the EPCRA
compliance table.

@& InMay 1995 a WVDP representative attended
the annual meeting of the Cattaraugus County
Local Emergency Planning Committee (Sec-
tions 302 - 303). Meetings held by Cattaraugus
and Erie County Emergency Management
Services were attended as well.

e In 1995 the WVDP complied with all neces-
sary EPCRA reporting requirements. There
were no releases that triggered any release
notifications (Section 304). As such, no re-
lease notifications were required.

® Under Section 311 the WVDP reviews informa-
tion on reportable chemicals on a quarterly
basis. If a new hazardous chemical, which has
not been previously reported, is stored on-site
in an amount exceeding the threshold planning
quantity, an MSDS and an updated hazardous
chemical list is submitted to the local emergency
response groups. This supplemental reporting
ensures that the public and the emergency re-
sponders have current information about the
chemicals on-site. All reports were submitted on
time.

® Under Section 312, the WVDP submits annual
reports to state and local emergency response
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organizations and fire departments that specify
the gquantity, location, and hazard associated
with chemicals stored on-site. In 1995 sixteen
reportable chemicals above regulatory thresh-
old planning quantities were stored on-site.

® Under Section 313, the WVDP submitted a
toxic release inventory report to the EPA in
1995 for sulfuric acid use and release during
calendar year 1994,

1995 EPCRA Compliance Table

EPCRA 302-303: [V] Yes
Planning Notification

[ 1No [ ] NotReq.

EPCRA 304: [ 1Yes [ 1No [V]NotReq.

EHS Release Notification

EPCRA 311-312: [V]Yes [ INo [ ] Not Req.
MSDS/Chemical Inventory

EPCRA 313: V] Yes

TRI Reporting

[ 1No [ ]NotReqg.

Clean Water Act (CWA)

The Clean Water Act of 1972, as amended,
authorizes the EPA to regulate discharges to
waters of the United States, including lakes and
streams, through the National Pollutant Dis-
charge Elimination System permit program. The
EPA has delegated this authority to the state of
New York, which issues State Pollutant Dis-
charge Elimination System (SPDES) permits,

Section 404 of the CW A contains regulations for
the development of areas in and adjacent to the
waters of the United States. U.S. Supreme Court
interpretations ot Section 404 have resulted in the
regulatory definition of waters of the United
States to include wetlands. In addition, New York
State has promulgated regulations at 6 NYCRR
Parts 662 through 665 for the protection of fresh-
water wetlands. Section 404 provides stringent

controls for dredging activity and the disposal of
dredged or fill material into these areas by grant-
ing the U.S. Army Corps of Engineers the
authority to designate disposal areas and issue
permits for these activities.

SPDES-permitted Outfalls

Point source effluent discharges to surface waters
at the WVDP are permitted through the New
York SPDES program. The WVDP has three
SPDES-permitted outfalls, all of which discharge
to Erdman Brook.

e Outfall 001 (WNSP0O1) receives the treated
liquid discharge from the low-level waste
treatment facility (LLWTF). The treated
wastewater is held in lagoon 3, sampled and
analyzed, and periodically released upon no-
titying NYSDEC.

In 1995 treated wastewater from the LLWTF was
discharged in five batches that totaled 39 million
liters (10.3 million gal) for the year. The annual
average concentration of radioactivity at the point
of release was 43% of the DOE’s derived con-
centration guides (DCGs). (See also Chaprer 1
[p. 1-8].) None of the individual releases ex-
ceeded the DCGs. (See Table B-1 [p. B-3] in
Appendix B.)

e Quttall 007 (WNSPOO7) receives the effluent
discharge from the site sanitary and industrial
wastewater treatment plant, which includes
wastewater from sewage and various nonra-
dioactive industrial and potable water treat-
ment systems. The average daily flow in 1995
was 70,000 liters (18,500 gal).

e OQOutfall 008 (WNSP0O0S8) receives groundwater
and storm water flow directed from the north-
east side of the site’s LLWTF lagoon system
through a french drain. The average daily flow
in 1995 was 8,200 liters (2,200 gal).
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The site’s SPDES permit, reissued February 1,
1994, includes additional chemical monitoring
requirements and, in some cases, applies more
stringent eftluent limitations. A new calculation
method that accounts for naturally occurring vari-
ations in iron in discharges from the site also was
instituted. In addition, a method for augmenting
the discharge at outfall 001 with raw (untreated)
reservoir water was approved by NYSDEC as a
means of ensuring that stream water quality
standards for total dissolved solids are met.

A Schedule of Compliance in the permit itemizes
a mumber of major compliance actions and re-
quired completion dates for each item. In
accordance with the Schedule, the following ac-
tions were completed in 1995: the installation of
equipment to monitor flow in Frank’s Creek and
an investigation and report on the source and
extent of groundwater contamination from the
north plateau and alternative methods for prevent-
ing further migration of the contamination. (See
Current Issues and Actions [p. lvi].) In June
1995 the SPDES permit was modified to include
chemical additives for the closed-loop cooling
system and steam condensate. No additions to the
Schedule of Compliance were required as a result
of this modification.

The SPDES permit limits were exceeded six
times in 1995 at outfall 007:

@ The daily maximum limit of 0.1 mg/L for
nitrite, measured as nitrogen, was exceeded in
January and March at outfall 007. On January
13, 1995, the nitrite level was 0.89 mg/L. On
March 3 and 8, 1995, the nitrite level was 11.6
mg/L and 2.5 mg/L, respectively. These in-
creases were attributed to temperature fluctua-
tions in the treatment system wastewater: de-
creases in temperature facilitate the conver-
sion of chloramines to nitrogen trichloride and
inhibit completion of the process that converts
ammonia to nitrite and then nitrate. Efforts are
currently under way to maintain the liquid
levels in the outdoor, influent flow equaliza-

tion basin as low as possible during winter
months and to make other operational modifi-
cations to minimize the effect of temperature
changes on treatment system performance.

The five-day biochemical oxygen demand
(BOD-5) daily maximum limit of 10.0 mg/L
was exceeded at outfall 007 twice in February.
On February 2, the BOD-5 level was 21.9
mg/L, and on February 8 the level was 178.0
mg/L. The daily average limit of 5.0 mg/L for
BOD-5 was also exceeded: the daily average
limit for February was 59.6 mg/L. These
exceptions were attributed to bulking in the
clarifier, which upsets the normal process of
settling and compaction of sludge in the clari-
fier. There are predominantly two types of
bacteria that affect the sludge: filamentous and
floc-forming. The bulking is caused by an
overgrowth of filamentous bacteria and/or in-
hibited growth of floc-forming bacteria. High
sucrose water may have contributed to the
excessive growth of the filamentous bacteria.
The growth of floc-forming bacteria can be
inhibited by low dissolved oxygen levels, a
low food-to-microorganism ratio, and/or a
nutrient deficiency in the wastewater. To off-
set this condition high sucrose water as an
influent source wastestream was eliminated;
the frequency for back-washing the effluent
polishing filter was increased from once to
twice per day; and air delivery to the aeration
tanks was adjusted to increase dissolved oxy-
gen levels in the sewage.

On August 10, a pH of 8.7 standard units was
recorded for outfall 007, which exceeded the
upper limit of 8.5. Operational test data for
grab samples of the effluent from the last
treatment stage (i.e., dechlorination chamber)
for the wastewater treatment facility indicated
that the pH was &.10 on August 9 and 11,
1995. In addition, a process control sample
was taken on August 10, which indicated that
the pH was less than 8.0 and within the normal
operating range of the system for that month.
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Given these results, the exceedance was attrib-
uted to a faulty reading or error in transcrip-
tion of the reading.

No notices of violation were issued as a result of
any permit exceedances. Although these ex-
ceedances did not result in any significant effect
on the environment, the WVDP is continuing to
work closely with NYSDEC to prevent their
recurrence.

On March 28, 1995, NYSDEC conducted its
annual inspection of the SPDES outfalls, waste
water treatment facilities, and data management
system at the WVDP. At the request of the
inspector, a tour was given of the SPDES outfalls,
the sanitary and wastewater treatment facility,
and the north plateau. No violations were noted
during the inspection.

Wetiands

In 1993, a wetlands investigation was conducted
under Section 404 of the CWA, which identified
forty-five wetland units on a 550-acre area that
includes the 200-acre WVDP site and adjacent
parcels north, south, and east of.the site. A report
documenting the wetlands investigation and de-
lineation was submitted to the U.S. Army Corps
of Engineers and NYSDEC in June 1994.

NYSDEC reviewed the report and inspected the
site, determining that a group of eight contiguous
wetlands met the criteria for regulation as a single
unit. The grouped wetlands will be included on
the next proposed amendment to the official New
York State Freshwater Wetlands Map for Cat-
taraugus County. Any work conducted within a
mapped wetland or within 100 feet of a mapped
wetland requires NYSDEC approval. The
WVDP notifies the U.S. Army Corps of Engi-
neers and NYSDEC of proposed actions that have
the potential to affect these wetlands and that are
not specifically exempted from regulation or no-
tification. No notifications were required in 1995.

Petroleum and Chemical Product Spill
Reporting

The WVDP has a Spill Notification and Report-
ing Policy to ensure that all spills are properly
managed, documented, and remediated in ac-
cordance with applicable regulations. The policy
identifies the departmental responsibilities for
spill management and illustrates the proper spill
control and clean-up procedures. The policy
stresses the responsibility of each employee to
notify the main plant operations shift supervisor
upon discovery of a spill. This first-line reporting
requirement helps to ensure that spills do not go
unnoticed.

Under an agreement with NYSDEC, the WVDP
reports on-site spills of petroleum products of 10
gallons or less onto an impervious surface (such
as blacktop) in a monthly log. Spills greater than
10 gallons that do not affect ground- or surface
water or enter a drainage system must be reported
to NYSDEC within twenty-four hours and en-
tered in the monthly log. Spills of any amount
that travel to waters of the state (i.e., groundwa-
ter, surface water, drainage systems) must be
reported immediately to the NYSDEC spill hot-
line and entered in the monthly log. The WVDP
also reports spills of hazardous substances in
accordance with reporting requirements under
CERCLA, EPCRA, the CAA, RCRA, and New
York’s Hazardous Waste Management Program.

Petroleum and chemical-product spills were en-
tered in the monthly log throughout the year.
However, under the reporting protocol, no spills
required immediate notification of NYSDEC.
All spills were cleaned up in a timely fashion in
accordance with the WVDP Spill Notification
and Reporting Policy, and the collected materials
were characterized for shipment to a TSDF.
None of the spills resulted in any adverse envi-
ronmental impact.
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Safe Drinking Water Act (SDWA)

The Safe Drinking Water Act requires that each
federal agency having jurisdiction over a teder-
ally owned or maintained public water system
must comply with all federal, state, and local
requirements regarding safe drinking water. The
drinking water quality program in the state of
New York is administered by NYSDOH through
county health departments.

The WVDP obtains its drinking water from sur-
face water reservoirs on the Western New York
Nuclear Service Center (WNYNSC) site and is
considered a nontransient, noncommunity public
water supplier. The Project’s drinking water
treatment facility purifies the water by clarifica-
tion, filtration, and chlorination before it is
distributed on-site.

As an operator of a drinking water supply system,
the WVDP routinely collects drinking water sam-
ples (organic and inorganic) to monitor water
quality. The results of these analyses are reported
to the Cattaraugus County Health Department. In
turn, the Cattaraugus County Health Department
also independently collects a monthly sample of
WYVDP drinking water to determine bacterial and
residual chlorine content. The microbiological
samples analyzed in 1995 produced satisfactory
results and the free chlorine residual measure-
ments in the distribution system were positive on
all occasions, indicating proper disinfection. In
1993, 1994, and 1995, the WVDP sampled and
tested for lead and copper in the site’s drinking
water in accordance with EPA and NYSDOH
regulations. The analytical results to date show
lead levels to be above the action level of 15 pg/L
at several locations in the distribution system.
NYSDOH regulations require an evaluation of
potential water treatment actions and the prepa-
ration of a Corrosion Control Plan. In March
1994 the WVDP submitted its plan to the Cat-
taraugus County Health Department. The
Corrosion Control Plan was reviewed by the
Cattaraugus County Health Department and

NYSDOH. Based on the review, NYSDOH rec-
ommended that the WVDP adjust the pH to
control lead levels in the water distribution sys-
tem. The WVDP is currently implementing a
program to reduce the level of those metals in the
treated water.

Employees at the WVDP are made aware of the
elevated lead levels through a public education
program. Though not required, notices have been
posted at locations where elevated lead levels
have been measured advising employees not to
consume water from that location.

Other than the lead action-level exceedance noted
above, monitoring results in 1995 indicate that
the Project’s drinking water meets NYSDOH
drinking water quality standards.

The Cattaraugus County Health Department con-
ducted its annual inspection of the WVDP water
supply system on November 7, 1995. No detri-
mental findings or notices of violation were
issued.

There were several changes in the 1995 site
drinking water program:

e A new water clarifier was installed and the
temporary clarifier dismantled.

® Plans to install a new potable water storage
tank were approved. The installation is sched-
uled for 1996.

In August 1995, after conducting a synthetic
organic chemicals analysis and two watershed
inspections, the Cattaraugus County Health
Department determined that the WVDP water
supply was not vulnerable to synthetic organic
chemicals contamination. As a result, the
WVDP is not required to conduct any addi-
tional synthetic organic chemical sampling.
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Toxic Substances Control Act (TSCA)

The Toxic Substances Control Act of 1976 regu-
lates the manufacture, processing, distribution,
and use of chemicals, including polychlorinated
biphenyls (PCBs). In 1995 the WVDP continued
to manage radioactively contaminated PCB
wastes as radioactive mixed wastes because PCBs
are a listed hazardous waste in New York State.
These wastes originated from a dismantled hy-
draulic power unit inside the former reprocessing
facility and from two radiologically contaminated
capacitors that contained PCB fluids. To comply
with TSCA, the WVDP maintains an annual
document log that details PCB use and storage
on-site and any changes in storage or disposal
status.

National Environmental Policy Act
(NEPA)

The National Environmental Policy Act of 1969,
as amended, establishes a national policy for the
protection of the environment (Title I). Its goals
are to prevent or eliminate potential damage to
the environment that could arise from federal
legislative actions or proposed tederal projects.
The President’s Council on Environmental Qual-
ity (CEQ), established under Title Il of NEPA,
sets the policy to fulfill these goals. The CEQ
regulations for implementing NEPA are promul-
gated at 40 CFR Parts 1500 - 1508.

Since 1990 the DOE has been revising its NEPA-
compliance procedures and guidelines. On May
26, 1992, the CEQ approved DOE’s procedures,
which are promulgated at 10 CFR Part 1021.
During 1995 the WVDP participated in the
DOE’s initiative to revise DOE NEPA proce-
dures. On January 20, 1996, the DOE published
it proposed amendments to 10 CFR Part 1021 in
the Federal Register for a 45-day public comment
period. After incorporating public comments, the
DOE plans to publish the final rule in June 1996.
Until that time, the WVDP continues to follow

the existing DOE NEPA procedures (10 CFR
Part 1021).

NEPA requires that all federal agencies that
propose actions having the potential to signifi-
cantly affect the quality of human health and the
environment prepare detailed environmental
statements. The DOE implements NEPA by re-
quiring an environmental review of all proposed
actions (10 CFR Part 1021). If a proposed action
will have an insignificant effect on the environ-
ment, it is excluded from further environmental
review under a categorical exclusion. If a pro-
posed action will have the potential to affect the
environment, then it requires an environmental
assessment. If the results of the assessment indi-
cate that the action will have no significant effect,
then a finding of no significant impact is issued.
A proposed action that has the potential to signifi-
cantly affect the environment requires an
environmental impact statement.

Both environmental assessments and environ-
mental impact statements are made available to
the public. NEPA requires that the public be
notified and given the opportunity to review and
comment on environmental impact statements.
In 1993 the Secretary of Energy established
guidelines that provide the public the opportu-
nity to review and comment on environmental
assessments.

1995 NEPA Activities

Eight proposed actions were reviewed under the
DOE NEPA-implementing regulations in 1995.
The proposed actions included activities such as
routine site maintenance, trailer removal, and
upgrades to on-site petroleum storage tanks. All
eight of the proposed actions were categorically
excluded.

In 1994 the WVDP prepared two environmental
assessments. The first assessment evaluated the
construction and operation of a contaminated soil
consolidation area to provide temporary storage
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of low-level radiologically contaminated soil that
has been excavated at the WVDP. On July 10,
1995, the DOE approved this environmental as-
sessment and issued a finding of no significant
impact for the proposed action.

The second environmental assessment evaluated
a proposal for off-site, commercial treatment of
Class A low-level radioactive waste and low-level
radioactive mixed waste generated by the
WVDP. The proposed action involves shipping
the waste from the WVDP to a commercial
facility for volume-reduction and then shipping
the volume-reduced waste back to the WVDP.
The action was proposed to make full use of
existing storage facilities at the WVDP and to
minimize the construction of new waste storage.
On November 29, 1995, after responding to
public comments on the proposed action, the
DOE approved the environmental assessment and
issued a finding of no significant impact.

Preparation of the draft environmental impact
statement for completion of the WVDP and
closure or long-term management of the facili-
ties at the WINYNSC continued in 1995. Five
alternatives are being evaluated for the state-
ment. The draft environmental impact
statement was submitted for public review and
comment on March 22, 1996,

In June 1993 the Federal Court for the District of
Idaho ruled that the DOE was required to prepare
an environmental impact statement for spent nu-
clear fuel management. In June 1995 the DOE
issued a record of decision for DOE/EIS-0203,
Department of Energy Programmatic Spent Nu-
clear Fuel Management and Idaho National
Engineering Laboratory Environmental Restora-
tion and Waste Management Programs Final
Environmental Impact Statement, which an-
nounced the department-wide decision to
regionalize spent nuclear fuel management by
fuel type tor DOE-owned spent nuclear fuel from
1995 until the year 2035. Regionalized manage-
ment will result in shipment of the fuel assemblies

that remain at the WVDP to the Idaho National
Engineering Laboratory (INEL) for long-term
storage.

To fulfill all the requirements established by the
court, however, the DOE and the Attorney Gen-
eral of Idaho had to reach a settlement agreement.
The settlement agreement that was reached on
October 16, 1995 establishes terms and condi-
tions for the receipt of spent nuclear fuel at INEL.
These conditions apply to DOE actions at INEL
and elsewhere in the DOE complex. Provided that
the terms and conditions are met by DOE and
found acceptable by the state of Idaho, the West
Valley fuel assemblies could be shipped to INEL
as early as January 1, 2001,

Summary of Permits
Yhe environmental permits in effect at the

WVYDP in 1995 are listed in Appendix B,
Table B-3 (p. B-5 through B-9).

Current Issues and Actions
RCRA Facility Investigation

dentifying and evaluating SWMUs at the

WVDP to ensure compliance with the
requirements  of  the RCRA  3008(h)

Administrative Order on Consent continued in
1995, Two draft SWMU assessments and seven
draft RFI reports were submitted to the EPA and
NYSDEC. The current focus of the RFI program
is on finalizing these reports and submitting the
two RFI draft reports that remain.

Clean Water Act

SPDES Permit

The SPDES permit includes a Schedule of Com-
pliance, which itemizes a number of major

compliance actions and each required completion
date. In accordance with the Schedule, equipment
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to augment and monitor flow in Frank’s Creek
was installed and an investigation into the source
and extent of contamination in the north plateau
and the identification of potential contaminant
control methods was conducted. In June 1995 the
SPDES permit was modified to include chemical
additives for the closed-loop cooling system and
steam condensate. No additions to the Schedule
of Compliance were required as a result of this
modification.

Flow Augmentation

During the summer of 1995 a flow measurement
device (Parshall flume) was installed in Frank’s
Creek to measure flow and maintain compliance
with a new permit limit for total dissolved solids in
the stream. Approval to install these devices was
received from NYSDEC and the U.S. Army Corps
of Engineers in November 1994, The approval, a
permit under the Nationwide Permit Program for
the development of areas adjacent to waters of the
United States (33 CFR Part 330), was received
from the Corps. Flow augmentation was not
required in 1995 because the measured level of
total dissolved solids was below the limit speci-
fied in the SPDES permit.

Groundwater Investigation

Increased levels of gross beta radioactivity in
water seeping from a localized area of wet ground
northeast of the process building were identified
in December 1993. Strontium-90 was identified
as the primary radionuclide responsible for the
elevated gross beta levels.

In 1994 an investigation was conducted to deter-
mine the nature and extent of the groundwater
contamination and to identify potential sources.
The primary source of the contamination was
traced to an area in the southwest corner of the
process building where acid recovery operations
had been conducted in the past as part of nuclear
fuel reprocessing. In April 1995 a report was

prepared to document the investigation and this
information was reported to NYSDEC.

In November 1995 the WVDP installed a ground-
water pump-and-treat system to mitigate the
movement of strontium-90 contamination in the
groundwater. Two 15-foot-deep recovery wells,
installed near the leading edge of the groundwater
plume, collect contaminated groundwater from
the underlying sand and gravel. The treatment
system uses an ion-exchange column to remove
the strontium-90 from the groundwater. The sys-
tem is operated in conjunction with the WVDP
low-level waste treatment facility. After the
groundwater is treated, it is discharged to lagoons
2,4, or 5 at the low-level waste treatment facility.
Approximately 935,000 liters (247,000 gallons)
were processed through the system in 1995.

The pump-and-treat system is currently being
evaluated along with other technologies to deter-
mine if there are more effective methods for
treating the groundwater.

Storm Water Discharge Permit

In 1992 the WVDP submitted an application for
an individual permit for storm water discharges
associated with industrial activity. The applica-
tion included characteristic analytical results
from sampling conducted at three locations in
1991. These monitoring locations comprised all
storm water discharged from the WVDP but also
included base flow for the receiving water at the
sample points. NYSDEC requested that the sam-
pling points be moved to locations with no base
flow to differentiate the quality of the storm water
discharges from the receiving water. In response
to the request, thirty-three on-site monitoring
points were identified in 1994, Clean Water Act
regulations allow petitioning to group identical
discharges for monitoring and reporting. NYSDEC
accepted the WVDP’s petition to group several of
the discharge points.

vii



Environmental Compliance Summary: Calendar Year 1995

As such, eleven storm water outfalls were moni-
tored in 1995. Two samples were collected from
each outfall, a first-flush sample collected within
roughly the first half-hour of the storm event and
a flow-weighted composite collected during the
first three hours of the storm event. The storm
water samples were analyzed for parameters
identified in the existing SPDES permit. In 1996
the WVDP will submit a new storm water dis-
charge permit application that identifies these
outfalls.

Project Assessment Activities
in 1995

5 the primary contractor for the DOE at the

WVDP, WVNS conducted more than
eighty-nine reviews of environmentally related
activities in 1995, These included four assessments,
seventy-one  surveillances, and fourteen line
management self-assessments. (See p. 4 of the
Glossary.) In addition, seven reviews were
conducted by organizations external to the WVDP
such as the NRC, NYSDEC, and the EPA. Overall
results of the reviews reflect continuing,
well-managed environmental programs at the
WVYDP.  Significant external environmental
overview activities in 1995 included an operational
readiness review by the U.S. Department of
Energy, Office of Environmental Management
(DOE-EM); a radiological monitoring visit by the
NRC; a routine annual inspection by NYSDEC for
compliance with the Clean Air Act; inspections by
the EPA and NYSDEC for compliance with
RCRA; an inspection by NYSDEC for compliance
with SPDES requirements; and an annual
inspection of the WVDP potable water supply
system by the Cattaraugus County Health
Department. These appraisals and inspections did
not identify any environmental program findings
(see p. 3 of the Glossary) and further demonstrated
the WVDP’s commitment to protection of the
environment,

1995 U.S. Department of Energy
Operational Readiness Review

Before initiating radioactive operations WVNS
conducted line management self-assessments and
an operational readiness review in accordance
with DOE Order 5480.31, Startup and Restart of
Nuclear Facilities. Between February and Sep-
tember 1995, WVNS completed seven line
management self-assessments, which included
twenty-six separate lines of inquiry for environ-
mental planning, permitting, notification, and
monitoring as well as for the personnel and
procedures associated with fulfilling these re-
quirements. The seven assessments focused on
hazardous chemical use, melter start-up, tank
farm isolation, off-gas system verification, ana-
lytical and process chemistry laboratory
readiness, and integrated operations. No environ-
mental program findings were identified.

On September 30, 1995, WVNS declared readi-
ness for nonradioactive operations to demonstrate
remote operations of the vitrification system (i.e.,
integrated cold operations). During October, in
parallel with the integrated run, WVNS com-
pleted its own operational readiness review. On
October 31, 1995, WVYNS declared readiness to
transfer radioactive waste from the tank farm to
the vitrification facility, contingent upon closure
of findings and open items identified in the as-
sessments and operational readiness review.

From November 1 through 17, 1995, seventeen
representatives of DOE-EM conducted an opera-
tional readiness review to determine if West
Valley was ready to conduct radioactive opera-
tions. In addition to conducting employee
interviews and field observations, the DOE team
reviewed the WVNS line-management self-as-
sessments, the WVNS operational readiness
review, and other documentation. Eight observa-
tions and twenty-three findings were identified,
WVNS and the West Valley Area Office are
currently evaluating the causes for the findings
and preparing corrective action plans for submis-
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sion to DOE-EM. None of the observations or
findings pertained to environmental programs.

1995 U.S. Nuclear Regulatory
Commission Monitoring Visit

From June 19 through 23, 1995, the NRC visited
the WVDP to review programs for vitrification
facility operations. The NRC examined the major
liquid and gaseous release points from the WVDP
site, the airborne treatment systems and sam-
pling/monitoring capability of the major airborne
release pathways associated with the vitrification
process, the WVNS effluent sampling and ana-
lytical procedures and calibration techniques,
representative liquid effluent sampling stations,
results of the 1993 and 1994 environmental moni-
toring program, laboratory operations and quality
assurance/quality control programs, and the
WVNS line management self-assessments and
operational readiness review for radioactive op-
erations. As aresult of the visit, the NRC monitor
concluded that WVNS has established viable pro-
grams for protecting public health and safety. The
monitor also made five technical recommenda-
tions for enhancing these programs.

Follow-up to the 1994 U.S. Department
of Energy Audit

In April 1994 the DOE Idaho Operations Office
conducted a comprehensive environmental,
safety, health, and quality assurance functional
appraisal.

The audit team evaluated environmental pro-
grams, construction safety, fire protection,
nuclear safety, emergency preparedness, conduct
of operations, radiological controls, industrial
hygiene, firearms safety, and transportation pro-
grams. Performance-based criteria were used to
assess the overall effectiveness of the evaluated
programs. The appraisal identified eleven find-
ings, twenty-three observations, and four
concerns. No deficiencies were found that repre-

sented conditions or actions posing a significant
threat to public health or the environment.

WVNS responded to the audit items in an action
plan, which was submitted to the DOE on Sep-
tember 9, 1994. All items not resolved in the
action plan are tracked through closure in the
WVNS open items tracking system. Currently,
one audit item, unrelated to environmental pro-
grams, remains open.

Follow-up to the U.S. Department of
Energy 1991 and 1992 Environmental
Audits

In December 1992 the WVDP received the final
report by the DOE Headquarters Office of Envi-
ronmental Audit on the 1992 environmental
audit. The WVDP completed its final action plan
and resubmitted it to DOE Headquarters in Feb-
ruary 1993, All of the identified action items were
resolved. Both the 1991 and 1992 audits have
been formally closed.
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ENVIRONMENTAL
MONITORING
PROGRAM
INFORMATION

Introduction

he high-level radioactive waste (HLW)

presently stored at the West Valley
Demonstration Project (the WVDP or Project) is
the by-product of the reprocessing of spent
nuclear fuel conducted during the late 1960s and
early 1970s by Nuclear Fuel Services, Inc.
(NFS).

Since the Western New York Nuclear Service
Center (WNYNSC) is no longer an active nuclear
fuel reprocessing facility, the environmental
monitoring program focuses on measuring radio-
activity and chemicals associated with the
residual effects of NFS operations and the Pro-
ject’s high-level waste treatment operations. The
following information about the operations at the
WVDP and about radiation and radioactivity will
be useful in understanding the activities of the
Project and the terms used in reporting the results
of environmental testing measurements.

Radiation and Radioactivity

Radioactivity is a process in which unstable
atomic nuclei spontaneously disintegrate
or ‘“‘decay” into atomic nuclei of another
isotope or element. (See p. 4 of the Glossary.)
The nuclei continue to decay until only a stable,
nonradioactive isotope remains. Depending on
the isotope, this process can take anywhere
from less than a second to hundreds of
thousands of years.

Radiation is the energy released as atomic nuclei
decay. By emitting energy the nucleus moves
towards a less energetic, more stable state. The
energy that is released takes three main forms:
alpha particles, beta particles, and gamma rays.

o Alpha Particles

An alpha particle is a fragment of a much larger
nucleus. It consists of two protons and two neu-
trons (similar to a helium atom nucleus) and is
positively charged. Alpha particles are relatively
large and heavy and do not travel very far when
ejected by a decaying nucleus. Alpha radiation,
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therefore, is easily stopped by a thin layer of
material such as paper or skin. However, if
radioactive material is ingested or inhaled, the
alpha particles released inside the body can dam-
age soft internal tissues because all of their energy
is absorbed by tissue cells in the immediate
vicinity of the decay. An example of an alpha-
emitting radionuclide is uranium-232. At the
WVDP, uranium-232 can be detected in liquid
waste streams as a result of a thorium-based
nuclear fuels reprocessing campaign conducted
by NFS.

3 Beta Particles

A beta particle is an electron that results from the
breakdown of a neutron in a radioactive nucleus.
Beta particles are small compared to alpha parti-
cles, travel at a higher speed (close to the speed
of light), and can be stopped by a material such
as wood or aluminum less than an inch thick. If
beta particles are released inside the body they do
much less damage than an equal number of alpha
particles. Because they are smaller and faster and
have less of a charge, beta particles deposit
energy in fewer tissue cells and over a larger
volume than alpha particles. Strontium-90, a fis-
sion product, is an example of a beta-emitting
radionuclide. Strontium-90 is found in the decon-
taminated supernatant.

v Gamma Rays

Gamma rays are high-energy “‘packets” of elec-
tromagnetic radiation called photons emitted
from the nucleus. They are similar to x-rays but
generally have a shorter wavelength and therefore
are more energetic than x-rays. If the alpha or
beta particle released by the decaying nucleus
does not carry off all the energy generated by the
nuclear disintegration, the excess energy may be
emitted as gamma rays. If the released energy is
high, a very penetrating gamma ray is produced
that can only be effectively reduced by shielding
consisting of several inches of a heavy element,

such as lead, or of water or concrete several feet
thick. Although large amounts of gamma radia-
tion are dangerous, gamma rays are also used in
many lifesaving medical procedures. An example
of a gamma-emitting radionuclide is barium-
137m, a short-lived daughter product of
cesium-137. Both barium-137m and cesium-137
are major constituents of the WVDP high-level
radioactive waste.

Measurement of Radioactivity

The rate at which radiation is emitted from a
disintegrating nucleus can be described by the
number of decay events or nuclear transforma-
tions that occur in a radioactive material over a
fixed period of time. This process of emitting
energy, or radioactivity, is measured in curies
(Ci) or becquerels (Bq).

The curie is based on the decay rate of the
radionuclide radium-226 (Ra-226). One gram of
Ra-226 decays at the rate of 37 billion nuclear
disintegrations per second (3.7 x 101 d/s}, so one
curie equals 37 billion nuclear disintegrations per
second. One becquerel equals one decay, or
disintegration, per second.

Very small amounts of radioactivity are some-
times measured in picocuries. A picocurie is
one-trillionth (10'12) of a curie, equal to 3.7E-02
disintegrations per second, or 2.22 disintegra-
tions per minute.

Measurement of Dose

The amount of energy absorbed by the receiving
material is measured in rads (radiation absorbed
dose). A rad is 100 ergs of radiation energy
absorbed per gram of material. (An erg is the
amount of energy necessary to lift a mosquito
about one-sixteenth of an inch.) “Dose” is a
means of expressing the amount of energy ab-
sorbed, taking into account the effects of different
kinds of radiation. Alpha, beta, and gamma ra-
diation affect the body to different degrees. Each
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Potential Effects of Radiation

Vhe biological effects of radiation can be either somatic or genetic. Somatic effects are
. restricted to the person exposed to radiation. For example, sufficiently high exposure
to radiation can cause clouding of the lens of the eye or loss of white blood cells.

Radiation also can cause chromosomes to break or rearrange themselves or to join
incorrectly with others. These changes may produce genetic effects and may show up in
Sfuture generations. Radiation-produced genetic defects and mutations in offspring of an
exposed parent, while not positively identified 1 humans, have been observed in some animal
studies.

The effect of radiation depends on the amount absorbed within a given exposure time. The
only observable effect of an instantaneous whole-body dose of 50 rem (0.5 Sv) might be a
temporary reduction in white blood cell count. An instantaneous dose of 100-200 rem (1-2
Sv) might cause additional temporary effects such as vomiting but usually would have no
long-lasting side effects.

Assessing biological damage from low-level radiation is difficult because other factors can
cause the same symptoms as radiation exposure. Moreover, the body apparently is able to
repair damage caused by low-level radiation.

The effect most often associated with exposure to relatively high levels of radiation appears
to be an increased risk of cancer. However, scientists have not been able to demonsirate
with certainty that exposure to low-level radiation causes an increase in injurious biological
effects, nor have they been able to determine if there is a level of radiation exposure below
which there are no biological effects.

Background Radiation

Backgmund radiation is always present and everyone is constantly exposed to low levels
of such radiation from both naturally occurring and manmade sources. In the United
States the average total annual exposure to this low-level background radiation is estimated
to be about 360 millirem (mrem) or 3.6 millisieverts (mSv). Most of this radiation,
approximately 300 mrem (3 mSv), comes from natural sources. The rest comes from medical
procedures, consumer products, and other manmade sources. (See Chapter 4, Radiological
Dose Assessment, p. 4-3.)

Background radiation includes cosmic rays, the decay of natural elements such as
potassium, wranium, thorium, and radon, and radiation from sources such as chemical
fertilizers, smoke detectors, and televisions. Actual doses vary depending on such factors
as geographic location, building ventilation, and personal health and habits.
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type of radiation is given a quality factor that
indicates the extent of human cell damage it can
cause compared with equal amounts of other
ionizing radiation energy. Alpha particles cause
twenty times as much damage to internal tissues
as x-rays, so alpha radiation has a quality factor
of 20 compared to gamma rays, x-rays, or beta
particles, which have a quality factor of 1.

The unit of dose measurement to humans is the rem
(roentgen-equivalent-man). Rems are equal to the
number of rads multiplied by the quality factor for
each type of radiation. Dose can also be expressed
in sieverts. One sievert equals 100 rem.

evaluating potential exposure through the major
pathways.

The on-site and off-site monitoring program at
the WVDP includes measuring the concentration
of solids containing alpha and beta radioactivity,
conventionally referred to as “‘gross alpha” and
“gross beta,” in air and water effluents. Measur-
ing the total alpha and beta radioactivity from key
locations, which can be done within a matter of
hours, produces a comprehensive picture of on-
site and off-site levels of radioactivity from all
sources. In a facility such as the WVDP, frequent
updating and tracking of the overall levels of

lonizing Radjation

Radiation can be damaging if, in colliding with other matter, the alpha or beta particles
or gamma rays knock electrons loose from the absorber atoms. This process is called
ionization, and the radiation that produces it is referred to as ionizing radiation because
it changes a previously electrically neutral atom, in which the positively charged protons
and the negatively charged electrons balance each other, into a charged atom called an
ion. An ion can be either positively or negatively charged. Various kinds of ionizing
radiation produce different degrees of damage.

Environmental Monitoring
Program Overview

uman beings may be exposed to
Hradioactivity primarily through air, water,
and food. At the WVDP all three pathways are
monitored, but air and surface water pathways
are the two major means by which radioactive
material can move off-site.

The geology of the site (kinds and structures of
rock and soil), the hydrology (location and flow
of surtface and underground water), and meteoro-
logical characteristics of the site (wind speed,
patterns, and direction) are all considered in

radioactivity in effluents is an important tool in
maintaining acceptable operations.

More detailed measurements are also made for
specific radionuclides. Strontium-90 and cesium-
137 are measured because they are normally
present in WVDP waste streams. Radiation from
other important radionuclides such as tritium or
iodine-129 are not sufficiently energetic to be
detected by gross measurement techniques, so
these must be analyzed separately using methods
with greater sensitivity. Heavy elements such as
uranium, plutonium, and americium require spe-
cial analysis to be measured because they exist in
such small concentrations in the WVDP environs.
The radionuclides monitored at the Project are
those that might produce relatively higher doses
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or that are most abundant in air and water efflu-
ents. Because manmade sources of radiation at
the Project have been decaying for more than
twenty years, the monitoring program does not
routinely include short-lived radionuclides, i.e.,
isotopes with a half-life of less than two years,
which would have only 1/1,000 of the original
radioactivity remaining. (See Appendix A [p. A-1
through A-46] for a schedule of samples and
radionuclides measured and Appendix B, Table
B-1 [p. B-3] for related Department of Energy
protection standards, i.e., derived concentration
guides [DCGs] and half-lives of radionuclides
measured in WVDP samples.)

Data Reporting

Because no two samples are exactly the same,
statistical methods are used to decide how a
particular concentration compares with concen-
trations from similar samples. The term
confidence level is used to describe the range of
concentrations above and below the test result
within which the “‘true” value can be expected to
lie, at a specified degree of statistical certainty.
The WVDP environmental monitoring program
uses the 95% confidence level.

The uncertainty range is the expected range of
values that account for random nuclear decay and
small measurement process variations. The un-
certainty range around a concentration is
indicated by the plus-or-minus (&) value follow-
ing the result (e.g., 5.30£3.6E-09 uCi/mbL, with
the exponent of 107 expressed as “E-09.” BEx-
pressed in decimal form, the number would be
0.0000000053+0.0000000036 pCi/mL). Within
this range a result will be “true’ 95 % of the time.
For example, a value recorded as 5.30£3.6E-09
puCi/mL means that 95% of the time the “true”
value for this sample will be found between
1.7E-09 pCi/mL and 8.9E-09 nCi/mL.

If the uncertainty range is greater than the value
itself (e.g., 5.30£6.5E-09 uCi/mL), the result is
below the detection limit. The values listed in tables

of radioactivity measurements in the appendices
include both the value and uncertainty regardless
of the detection limit value. If the uncertainty
range is greater than the value itself, measure-
ments of radiological parameters may be
represented by a “less than™ (<), Chemical
data are expressed by the detection Hmit pretaced
by a “ <" if that analyte was not measurable. (See
also Data Reporting [p. 5-7] in Chapter 5, Quality
Assurance.)

In general, the detection limit is the minimum
amount of constituent or material of interest
detected by an instrument or method that can be
distinguished from background and instrument
noise. Thus, the detection limit is the lowest value
at which a sample result shows a statistically
positive difference from a sample in which no
constituent is present.

1995 Changes in the Environmental
Monitoring Program

Changes in the 1995 environmental monitoring
program enhanced the environmental sampling and
surveillance network in order to support current
activities and to prepare for future activities.

Changes included placing a weir at sampling
point WNSPO06 to allow direct measurement of
flow; replacing the background air sampler,
originally located at Dunkirk, with a new sampler
located at Nashville in the town of Hanover; and
installing an additional air monitoring sampler
and back-up sampler for the vitrification heating,
ventilation, and air conditioning exhaust system.
These air samplers are providing baseline data
during nonradioactive, pre-operational assess-
ment of the vitrification facility.

A major update in 1995 was the entry into the
Laboratory Information Management System
(LIMS) of pre-set screening levels for the various
parameters measured, The screening levels are
based upon a statistical evaluation of historical
results, regulatory limits or guides, or analytical
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method detection limits. Newly entered environ-
mental data are electronically compared with the
pre-set levels, thus allowing sampling results to
be immediately evaluated for changes from pre-
vious levels.

Another major change occurred in the groundwa-
ter sampling program. With the program for the
expanded characterization of groundwater com-
pleted in 1994, the number of monitoring points
could be reduced and the parameters measured
could be tailored more specifically to each active
monitoring point.

Appendix A (pp. A-1 through A-55) sumimarizes
the program changes and lists the sample points
and parameters measured in 1995.

Vitrification Overview

igh-level radioactive waste from NFS
Hoperations was originally stored in two of
four underground tanks (tanks 8D-2 and 8D-4).
The waste in 8D-2, the larger of the active tanks,
had settled into two layers: a liguid — the
supernatant — and a precipitate layer on the tank
bottom — the sludge.

To solidify the high-level waste, WVDP engineers
designed and developed a process of pretreatment
and vitrification.

Pretreatment Accomplishments

The supernatant (in tank 8D-2) was composed
mostly of sodium and potassium salts dissolved
in water. Radioactive cesium in solution ac-
counted for more than 99% of the total
radioactivity in the supernatant. During pretreat-
ment, sodium salts and sulfates were separated
from the radioactive constituents in both the liquid
portion of the high-level waste and the sludge layer
in the bottom of the tank.

Derived Conceniration Guides

A derived concentration guide (DCG) is
defined by the DOE as the concentration of
a radionuclide in air or water that, under
conditions of continuous exposure by one
exposure mode (i.e., ingestion of water,
submersion in air, or inhalation), for one
year, would result in an effective dose
equivalent of 100 mrem (I mSv) to a
“reference man.” These concentrations
(DCGs) are considered screening levels that
enable site personnel to review effluent and
environmental data and to decide if further
investigation is needed. (See Table B-1,
Appendix B, p. B-3.)

DOE Orders require that the hypotherical
dose to the public from facility effluents be
estimated using specific computer codes.
(See Chapter 4, Radiological Dose Assessment
[p. 44].) Doses estimated for WVDP activities
are calculated using actual site data and are
not related directly to DCG values.

Dose estimates are based on a sum of isotope
quantities released and the dose equivalent
effects for thar isotope. For liquid effluent
screening purposes, percentages of the
DCGs for all radionuclides present are
added.: if the total percentage of the DCGs
is less than 100, then the effluent released is
in compliance with the DOE guideline.

Although the DOE provides DCGs for
airborne radionuclides, the more stringent
U.S. EPA NESHAP standards apply to
Project airborne effluents.

As a convenient reference point, comparisons
with DCGs are made throughout this report
for both air and water samples.




Vitrification Overview

Pretreatment of the supernatant began in 1988. A
four-part process, the integrated radwaste treat-
ment system (IRTS), reduced the volume of the
high-level waste needing vitrification by produc-
ing low-level waste stabilized in cement.

@ The supernatant was passed through zeolite-
filled ion exchange columns in the supernatant
treatment system (STS) to remove more than
99.9% of the radioactive cesium.

® The resulting liquid was then concentrated by
evaporation in the liquid waste treatment sys-
tem (LWTS).

@ This low-level radioactive concentrate was
blended with cement in the cement solidifica-
tion system (CSS) and placed in 269-liter
(71-gal) steel drums. This cement-stabilized
waste form has been accepted by the U.S.
Nuclear Regulatory Commission (NRC).

® Finally, the steel drums were stored in an
on-site aboveground vault, the drum cell.

Processing of the supernatant was completed in
1990 with more than 10,000 drums of cemented
waste produced.

The sludge that remained was composed mostly
of iron hydroxide. Strontium-90 accounted for
most of the radioactivity in the sludge.

Pretreatment of the sludge layer in high-level waste
tank 8D-2 began in 1991. Five specially designed
50-foot-long pumps were installed in the tank to
mix the sludge layer with water in order to produce
a uniform sludge blend and to dissolve the sodium
salts and sulfates that would interfere with vitrifi-
cation. After mixing and allowing the sludge to
settle, processing of the wash water through the
integrated radwaste treatment system began. Proc-
essing removed radioactive constituents for later
solidification into glass, and the wash water con-
taining salts was then stabilized in cement.

Stludge washing was completed in 1994 after
approximately 765,000 gallons of wash water had
been processed. About 8,000 drums of cement-
stabilized wash water were produced. In January
1995, high-level waste liquid stored in tank 8D-4
was transferred to tank 8D-2. The resulting mix-
ture was washed and the wash water was
processed. The IRTS processing of the combined
wash waters was completed in May 1995, Tank
8D-4 contained THOREX high-level radioactive
waste. This waste was produced by a single
reprocessing campaign of a special fuel contain-
ing thorium that had been conducted by the
previous facility operators from November 1968
to January 1969. In all, through the supernatant
treatment process and the sludge wash process,
more than 1.7 million gallons of liquid had been
processed by the end of 1995, producing a total
of 19,877 drums of cemented low-level waste.

As one of the final steps, the ion-exchange mate-
rial (zeolite) used in the integrated radwaste
treatment system to remove radioactivity will be
blended with the washed sludge before being
transferred to the vitrification facility for blend-
ing with the glass-formers. In 1995
approximately 91 % of the spent zeolite was trans-
ferred to high-level waste tank 8D-2 in
preparation for vitrification.

Vitrification Accomplishments

Several major milestones have been reached in
completing the Project’s vitrification facility. Non-
radioactive testing of a full-scale vitrification
system was conducted from 1984 to 1989. In 1990
all vitrification equipment was removed to allow
installation of shield walls for fully remote radio-
active operations. The walls and shielded tunnel
connecting the vitrification facility to the former
reprocessing plant were completed in 1991,

The slurry-fed ceramic melter was fully assem-
bled, bricked, and installed in 1993. In addition,
the cold chemical building was completed, as was
the sludge mobilization system that will transfer
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high-level waste to the melter. This system was
fully tested in 1994, A number of additional
major systems components also were installed in
1994 the canister turntable, which positions the
vessels as they are filled with molten glass; the
submerged bed scrubber, which cleans gases
produced by the vitrification process; and the
transfer cart, which moves filled canisters to the
storage area.

1995 Activities at the WVDP

Vitrification

onradiological testing (“‘cold” operations)
Nof the vitrification facility began in 1995,
and the first canister of nonradiological glass was
produced. The WVDP declared its readiness to
proceed with the necessary equipment tie-ins of
the ventilation and utility systems to the
vitrification facility building and tie-ins of the
transfer lines to and from the high-level waste
tank farm and the vitrification facility. In this
closed-loop system, the transfer lines connect to
multiple common lines so that material can be
moved among all the points in the system.

Solidification into glass is scheduled to begin in
1996. The high-level waste mixture of washed
sludge and spent zeolite from the ion-exchange
process will be combined with glass-forming
chemicals, fed to a ceramic melter, heated to
approximately 2,000°F, and poured into stainless
steel canisters. Approximately 300 stainless steel
canisters, 10 feet long by 2 feet in diameter, will
be filled with a uniform, high-level waste glass that
will be suitable for eventual shipment to a federal
repository.,

Environmental Management
Aqueous Radioactive Waste

Water containing radioactive material from site
process operations is collected and treated in the

low-level liquid waste treatment facility
(LLWTF). (Water from the sanitary system,
which does not contain added radioactive mate-
rial, is managed in a separate system.)

The treated process water is held, sampled, and
analyzed before it is released through a State
Pollutant Discharge Elimination System
(SPDES)-permitted outfall. In 1995, 39 million
liters (10.3 million gal) of water were treated in the
LLWTF and released through the lagoon 3 weir.

The discharge waters contained an estimated 22
millicuries of gross alpha plus gross beta radio-
activity. Comparable releases during the previous
ten years averaged about 44 millicuries per year.
The 1995 release was about 50% of this average.
(See Radiological Monitoring, Low-level Waste
Trearment Facility Sampling Location in Chapter
2, Environmental Monitoring [p. 2-7].)

Approximately 1.4 curies of fritium were re-
leased in WVDP liquid effluents in 1995. This is
79% of the ten-year average of 1.77 curies.

Non-Aqueous Radioactive Waste

In 1995, 2,939 liters (776 gal) of low-level
radioactive waste oil was sent to Diversified
Scientific Services, Inc. in Oak Ridge, Tennes-
see for processing.

Solid Radioactive Waste

Low-level radioactive waste at the WVDP,
stored in aboveground facilities, consists of
various materials generated through site main-
tenance and cleanup activities. Metal piping and
tanks are cut up and packaged in a special
size-reduction facility, and dry compressible
materials such as paper and plastic are com-
pacted to reduce waste volume. For more
details see the Environmental Compliance Sum-
mary: Calendar Year 1995 (p. xliv).




1995 Activities at the WVDP

Airborne Radioactive Emissions

Air used to ventilate the facilities where radioac-
tive material cleanup processes are operated is
passed through filtration devices before being
emitted to the atmosphere.

Ventilated air from the various points in the IRTS
process (high-level waste sludge treatment, main
plant and liquid waste treatment system, cement
solidification system, and the LLWTF) and from
other waste management activities centered in the
main plant building is sampled continuously dur-
ing operation. In addition to monitors that alarm
if radioactivity increases above preset levels, the
sample media are analyzed in the laboratory for
the specific radionuclides that are present in the
radioactive materials being handled.

Air emissions in 1995, primarily from the main
plant ventilation, contained an estimated 0.3 mil-
licuries of gross alpha plus gross beta
radioactivity. This compares to less than 0.04
millicuries of combined gross alpha and beta
activity in 1994 and 0.03 millicuries in 1993 and
reflects an increase in current processing opera-
tions. (See Chapter 2, Environmental Monitoring
[p. 2-15], for more detail.)

Approximately 0.036 curies of tritium (as hydro-
gen tritium oxide [HTO]) were released in facility
air emissions in 1995. This compares with 0.032
curies in 1994 and 0.031 curies in 1993,

Waste Minimization Program

The WVDP formalized a waste minimization
program in 1991 to reduce the generation of
low-level waste, mixed waste, and hazardous
waste. Industrial waste and sanitary waste reduc-
tion goals were added in 1994. By using source
reduction, recycling, and other techniques, waste
in all of these categories has been greatly reduced.
In 1995, the fifth year of the program, reductions
in all categories exceeded the 1995 reduction
goals by as much as 80%. (For more details see

the Environmental Compliance Summary: Calen-
dar Year 1995 [p. xlvii].)

Poliution Prevention Awareness Program

The WVDP’s pollution prevention awareness
program is a significant part of the Project’s
overall waste minimization program. The pro-
gram includes hazard communication fraining and
new-employee orientation that provides information
about the WVDP’s Industrial Hygiene and Safety
Manual, environmental pollution control proce-
dures, and the Hazardous Waste Management Plan.

The WVDP’s goal is to make all employees aware
of the importance of pollution prevention both at
work and at home.

National Environmental Policy Act
Activities

Under the National Environmental Policy Act
(NEPA), the Department of Energy is required
to consider the overall environmental effects of
its proposed actions or federal projects. The
President’s Council on Environmental Quality
established a screening system of analyses and
documentation that requires each proposed action
to be categorized according to the extent of its
potential environmental effect. The levels of
documentation include categorical exclusions
(CXs), environmental assessments (EAs), and
environmental impact statements (EISs).

Categorical exclusions evaluate and document
actions that will not have a significant effect on
the environment. Environmental assessments
evaluate the extent to which the proposed action
will affect the environment. If a proposed action
has the potential for significant effects, an envi-
ronmental impact statement is prepared that
describes proposed alternatives to an action and
explains the effects.

NEPA activities at the WVDP involve facility
maintenance and minor projects that support
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high-level waste vitrification. These projects are
documented and submitted for approval as cate-
gorical exclusions, although environmental
assessments are occasionally necessary. (See the
Environmental Compliance Summary: Calendar
Year 1995 [p. Iv] for a discussion of specific
NEPA activities in 1995.)

In December 1988 the DOE published a Notice
of Intent to prepare an environmental impact
statement tor the completion of the WVDP and
closure of the facilities at the WNYNSC. The
‘environmental impact statement will describe the
potential environmental effects associated with
Project completion and various site closure alter-
natives. Preparation of the draft environmental
impact statement was nearly completed by the end
of 1995.

Self-Assessments

Self-assessments continued to be conducted in 1995
to review the management and effectiveness of the
WVDP environmental protection and monitoring
programs. Results of these seli-assessments are
evaluated and corrective actions tracked through
completion. Overall results of these self-assess-
ments tound that the WVDP continued to
implement and in some cases improve the quality
of the environmental protection and monitoring
program. (For more details see the Environ-
mental Compliance Summary: Calendar Year
1995 [p. lviii].)

Occupational Safety and
Environmental Training

he occupational safety of personnel who are

involved in industrial operations is protected
by standards promulgated under the Occupational
Safety and Health Act (OSHA). This act governs
diverse occupational hazards ranging from
electrical safety and protection from fire to the
handling ot hazardous materials. The purpose of

OSHA is to maintain a safe and healthy v
environment for employees.

29 CFR 1910.120, Hazardous Waste Op
and Emergency Response, requires that em
at treatment, storage, and disposal facilitic
may be exposed to health and safety hazards
hazardous waste operations, receive training
priate to their job function and responsibiliti
WVDP Environmental, Health, and Safety 1
matrix identities the specific training requir
for affected employees.

The WVDP provides the standard twent
hour hazardous waste operations and eme
response training. (Emergency response t
includes controlling contamination to grot
ter and spill response measures.) Tr
programs also contain information on wast
mization and pollution prevention. Besid
standard training, employees working in
logical areas receive additional traini
subjects such as understanding radiation ¢
diation warning signs, dosimetry, and resp
protection. In addition, specific qualif
standards for specific job functions at the ¢
required and maintained. These program
evolved into a comprehensive curricul
knowledge and skills necessary to maint;
health and safety of employees and enst
continued environmental compliance
WVDP.

The WVDP maintains a hazardous materi
sponse team that is trained to respond to sy
hazardous materials. This team maintains i
ficiency through classroom instructio
scheduled training drills.

Any person working at the WVDP that
picture badge receives general employee tr
covering health and safety, emergency res
and environmental compliance issues.
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Radiation Doses to the
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Figure 1-1. Annual Effective Dose Eguivalent to the Maximally

Exposed Individual

All visitors to the WVDP also receive a site-spe-
cific brieting on safety and emergency procedures
before being admitted to the site.

Performance Measures

ertormance measures can be used to evaluate
Peffectiveness, efficiency, quality, timeliness,
productivity, safety, or other areas that reflect
achievements related to an organization’s or
process’ goals. Performance measures can be
used as a tool to identify the need to institute
changes.

Several performance measures applicable to op-
erations conducted at the WVDP are discussed
below. These measures reflect process perform-
ance related to wastewater treatment in the
LLWTEF, the identification of spills and releases,
the reduction in the generation of wastes, and the
potential radiological dose received by the maxi-
mally exposed off-site individual.

off-site individual provides
an indicator of well-man-
aged radiological opera-
tions. The effective dose for
air emissions, water effluent, and the total effec-
tive dose for 1991 through 1995 are graphed in
Figure 1-1. Note that these values are well below
the DOE standard of 100 mrem. These consis-
tently low results indicate that radiological
activities at the site are well-controlled.

SPDES Permit Exceedances

Eftective operation of the LLWTF is indicated by
compliance with the applicable discharge permit
limitations. Approximately sixty parameters are
monitored regularly as part of the SPDES permit
requirements. The analytical results are reported
to the state via Discharge Monitoring Reports
required under the SPDES program. The goal of
LLWTF operations is to operate the LLWTF
such that effluent monitoring results are consis-
tently within the permit requirements. A graph of
the number of exceedances occurring in each
calendar year from 1991 through 1995 is shown
in Figure 1-2 (p. 1-12}.
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Waste Minimization
and Pollution

Prevention

The WVDP has initiated a

o}
[&:)

program to reduce the quan-
tities of waste generated

from site activities. Reduc-

tions in the generation of
low-level radioactive waste,

Number of Exceedances

radioactive mixed waste,
hazardous waste, industrial

wastes, and sanitary wastes

(rubbish) were targeted. To
demonstrate the effective-

12
9
8
3 v
//2
5 ﬂ 7
1991 1993
Years

1995 ness of the waste
minimization program, a
graph of the percentage of

Figure T-2. SPDES Permit Exceedances by Year

Exceedances do occur periodically. Although
they are not always related to operating deficien-
cies, they still can indicate the need to institute
changes. For example, of the eighteen ex-
ceedances that occurred in
1994, seven were related to

waste reduction achieved
above the annual geal for
each category is presented in
Figure 1-3 for calendar years 1991 through 1995 .
Notall waste streams have been tracked over this
period. Note that the low-level radioactive waste
figures from 1993 through 1995 include the vol-

the pH of the outtall 001 o

effluent and occurred over a

five-day span. Similarly, &

five of the 1994 exceedances 30

were related to five~day bio- %’ £0

chemical oxygen demand at 'y a0

the 007 outfall in the month i{%‘i 0 1

of April. Both of these prob- % -

lems were successfully *g .

addressed through opera- ;QE

tional changes and the ¢

installation of additional or 10

alternate process equip- 20 — — p — pre
ment. All exceedances are Years

izgi;i‘d;f;ji ‘E’;; Lzz:i;r;i]n;(i:;if { J Low -Level Waste mmmw Radioactive Mixed Waste Hazardous Waste
tial means of Q()!:K*@M‘;Hfig naustrial Waste ) s wasee

operating problems or treat-
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Figure 1-3. Waste Reduction Percentage Exceeding Gosls
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Performance Measures

ume of drummed waste pro-
duced in the cement

solidification system. The 12
hazardous waste quantity for
1994 also includes 1,891 P
kilograms (about 4,170 lbs)
of waste produced in rela- 8
tion to preparation for i%-
vitrification. ‘g_ 5

E
Spills and Releases z,

Prevention is the best means
of protection against oil and
chemical spills or releases.

WVDP employees are
trained in applicable stand-
ard operating procedures for

1992

1885

equipment that they use, and

best management practices Figure 1-4. Number of Immediately Reportable Spills and Releases

have been developed that

identify potential spill

sources and present measures to reduce the po-
tential for releases to occur. Spill training,
notification, and reporting policies have also been
developed to emphasize the responsibility of each
employee to report spills. This first-line reporting
helps to ensure that spills will be properly docu-
mented and mitigated in accordance with
applicable regulations.

Chemical spills greater than the applicable report-
able quantity must be reported immediately to
NYSDEC and the National Response Center and
other agencies as required. Petroleum spills
greater than 10 gallons must be reported within
two hours to NYSDEC. Spills of any amount that
travel to waters of the state (i.e., groundwater,
surface water, drainage systems) must be re-
ported immediately to the NYSDEC spill hotline
and entered in the monthly log. There were no
reportable spills in 1995. (See Fig. 1-4 for a bar
graph of immediately reportable spills from 1991
to 1995.)




Pathway Meonitoring

he etfluent and environmental monitoring

A program provides data on surface waters,
soils, sediments, food and produce, and on the
effluent air and liquids that could provide
pathways for the movement of radionuclides or
hazardous substances from the WVDP to the
public. Both radiological and nonradiological
parameters are monitored in order to ascertain the
effect of Project activities.

Sediments are sampled upstream and downstream
of the West Valley Demonstration Project
(WVDP). The food pathway is monitored by
collecting samples of beef, hay, milk, and pro-
duce at both near-site and remote locations,
samples of fish upstream and downstream of the
site, and venison samples from the on-site deer
herd and from background locations. Direct ra-
diation on-site, at the perimeter of the site, and at
background locations is also monitored to provide
additional data.

The primary focus of the monitoring program,
however, is on air and water pathways, as these
are the major means of transport ot radionuclides
from the site.

VIONITORING

The radionuclides present at the WVDP
site are residues from the reprocessing of
commercial nuclear fuel during the
1960s and early 1970s. A very small
fraction of these radionuclides is re-
leased off-site annually through ventila-
tion systems and liquid discharges and
makes a negligible contribution to the
radiation dose to the surrounding popu-
lation through a variety of exposure path-
ways. (See Chapter 4, Table 4-2.)

Air and Water Pathways

Air and liquid effluents are monitored on-site by
collecting samples at locations where radioactiv-
ity or other regulated substances are released or
might be released. These include plant ventilation
stacks and various water effluent outfalls.

Surface water samples are collected from the
tributaries of Cattaraugus Creek that flow
through the Western New York Nuclear Service
Center (WNYNSC) and from drainage channels
within the Project site.

Chapter 2
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Both air and water samples are collected at site
perimeter locations where the highest concentra-
tions of transported radionuclides might be
expected. Samples are also collected at remote
locations to provide background concentration
data.

Sampling Codes

The complete environmental monitoring schedule
is detailed in Appendix A (pp. A-i through A-55).
This schedule provides information on monitoring
and reporting requirements and the types and extent
of sampling and monitoring at each location. An
explanation of the codes that identify the sample
medium and the specific sampling or monitoring
location is also found in Appendix A (p. A-iii). For
example, a sample location code such as AFGRVAL
indicates an air sample (A), off-site (F), at the Great
Valley (GRVAL) sampling station.

These codes are used throughout this report for
ease of reference and to be consistent with the
data reported in the appendices.

Air Sampler Location and Operation

Air samplers are located at points remote from
the WVDP, at the perimeter of the site, and on
the site itself. Figure 2-1 shows the locations of
the on-site air effluent monitors and samplers;
Figure 2-2 (p. 2-4) and Figure A-9 in Appendix
A (p. A-55) show the location of the perimeter
and remote air samplers.

Air samples are collected by drawing air through
a very fine filter with a vacuum pump. The total
volume of air drawn through the sampler is
measured and recorded. The filter traps particles
of dust that are then tested in the laboratory for
radioactivity. At the Rock Springs Road, Great
Valley, and New York State-licensed disposal
area (SDA) locations samples are also collected
for iodine-129 and tritium analyses. (A more
detailed description of the air sampling program
follows below.)

Water Sampler Location and Operation

Automatic samplers collect surface water at
points along drainage channels within the
WNYNSC that are most likely to show any
radioactivity released from the site and at a back-
ground station upstream of the site. (Grab
samples are collected at several other surface
water locations both on- and off-site.) Figure 2-3
(p. 2-5) shows the location of the on-site surface
water monitoring points. (On-site automatic sam-
plers operate at locations WNSPO0O6,
WNNDADR, WNSW74A, and WNSWAMP.)
Figure 2-4 (p. 2-6) shows the location of the
off-site automatic surface water monitoring
points. (Off-site locations are WFBCTCB,
WFFELBR, and the background location,
WFBCBKG.)

Water samplers draw water through a tube ex-
tending to an intake below the stream surface. An
electronically controlled battery-powered pump
first blows air through the sample line to clear
any debris. The pump then reverses to collect a
sample, reverses again to clear the line, then
resets itself. The cycle is repeated after a preset
interval. The pump and sample container are
housed in an insulated and heated shed to allow
sampling throughout the year. (A more detailed
description of the water sampling program fol-
lows below.)
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Radiological Monitoring

Radiological Monitoring

Surface Water and Sediment
Monitoring

On-site Surface Water Sampling

A map of on-site surface water sampling locations
is found on Figure 2-3 (p. 2-5).

Low-level Waste Trearment Facility Sampling
Location

he largest single source of radioactivity

released to surface waters from the Project
is the discharge from the low-level waste
treatment facility through the lagoon 3 weir
(WNSPOO1 on Fig. 2-3 [p. 2-5]) into Erdman
Brook, a tributary of Frank’s Creek. There were
five batch releases totaling about 38.8 million
liters (10.3 million gal) in 1995. In addition to
composite samples collected near the beginning
and end of each discharge, a total of fifty-two
effluent grab samples, one for each day of
discharge, were collected and analyzed.

The total amounts of radioactivity from specific
radionuclides in the lagoon 3 effluent are listed in
Appendix C-1, Table C-1.1 (p. C1-3). The ob-
served annual average concentration of each
radionuclide released is divided by its corre-
sponding Department of Energy derived
concentration guide (DCG) in order to determine
what percentage of the DCG was released. (DOE
standards and DCGs for radionuclides of interest
at the WVDP are found in Appendix B [p. B-3].)
As a DOE policy, the sum of the percentages
calculated for all radionuclides released must not
exceed 100%. In 1995 the annual average isotopic
concentrations from the lagoon 3 effluent dis-
charge weir combined to be less than 43% of the
DCGs, compared to about 44% in 1994. (See
Table C-1.2 [p. C1-4])

In the course of preparing existing facilities to
support vitrification, cleaning water was processed
in the low-level waste treatment facility (LLWTF).
Variations in waste stream constituents noted
within the last few years could have contributed to
a shift in final liquid effluent isotopic ratios. Possi-
bly related to these waste stream transients, higher
concentrations of strontium-90 and uranium-232
have been observed in the lagoon 3 effluent from
1993 through 1995. Improved LLWTF operation
has reduced cesium-137 concentrations in the final
effluent since 1992.

Frank’s Creek Sampling Location

A water sampling station (WNSP006) is located
on Frank’s Creek where Project site drainage
leaves the security-fenced area, more than 4.0
kilometers (2.5 mi.) from the nearest public
access point. (See Fig. 2-3 [p. 2-5].) This sampler
collects a 50-mL aliquot (a small volume of
water) every half-hour. Samples are retrieved
weekly and composited both monthly and quar-
terly. (Data are found in Table C-1.4 [p. C1-6].)
Weekly samples are analyzed for tritium and
gross alpha and beta radioactivity as well as pH
and conductivity. The monthly composite is ana-
lyzed for strontium-90 and gamma-emitting
isotopes. (See Glossary, “‘gamma isotopic.”) A
quarterly composite is analyzed for carbon-14,
iodine-129, alpha-emitting radionuclides, and to-
tal uranium.

The most significant beta-emitting radionuclides at
WNSPO06 were cesium-~137 at less than 2.01E-08
puCi/mL (0.74 Bg/L) and strontium-90 at 6.56E-08
pCi/mL (2.43 Bg/L) during the months of highest
concentration. This corresponds to less than 0.67 %
of the DCG for cesium-137 and 6.56% of the DCG
for strontium-90. The annual average concentra-
tion of cesium-137 at WNSP0O06 was less than
0.5% of the DCG, and the strontium-90 concen-
tration was 2.5% of the strontium-90 DCG.
Tritium, at an annual average of 3.29E-06
wCi/mL (1.22E+02 Bg/L), was 0.16% of the
DCG value. Of the fifty-two samples collected
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and analyzed for gross alpha during 1995, twelve
were above the detection limit. The annual aver-
age was less than 2.39E-09 pCi/mL (8.86E-02
Bg/L) gross alpha or less than 7.97% of the DCG
for americium-241.

The nine-year trends of gross alpha, gross beta,
and tritium concentrations at location WNSP006
are shown on Figure 2-5. The trend of baseline
gross beta activity seems to be stable over time,
with fluctuations related to treated WVDP liquid
effluent discharges. A stable trend is also ob-
served farther downstream at the Felton Bridge
sampling location, the first point of public access
to surface waters leaving the WVDP site.

North Swamp and Northeast Swamp Sampling
Locations

The north and northeast swamp drainages on the
site’s north plateau are two major channels for
surface water and emergent groundwater to col-
lect. Samples from the north swamp drainage at
location WNSW74A and from the northeast
swamp drainage at sampling point WNSWAMP
are collected from the automated sampler every

week. (See Fig. 2-3 [p. 2-5].) Samples from both
locations are analyzed weekly for gross alpha,
gross beta, tritium, pH, and conductivity. Com-
posites of weekly samples are also analyzed for a
full range of specific radionuclides. Semiannual
grab samples from these locations are analyzed
for additional chemical parameters.

Results for samples collected at location
WNSW74A, which monitors drainage to Quarry
Creek from the northern end of the Project prem-
ises, are summarized in Appendix C-1, Table C-1.8
(p. C1-9). Gross beta concentrations at this location
are four to eight times higher than the average value
observed at background location WFBCBKG but
still are seventy times lower than the DCG for
strontium-90. (See Appendix B [p. B-3].) Tritium
at this location is below the detection limit. The
highest monthly strontium-90 result at WNSW74A
was less than 2.9% of its DCG.

Sampling point WNSWAMP also monitors sur-
face water drainage from the site’s north plateau.
(See Tables 2-1 and 2-2 and Appendix C-I, Table
C-1.7 [p.C1-8].) Waters from this drainage run
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Figure 2-5. Nine-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations
at Sampling Location WNSP00O6




Table 2 - 1
1995 Gross Alpha Activity at Surface Water Sampling Locations

Location Number of Range Annual Average
Samples uCi/mL Bq/L pCi/mL Bg/L
OFF-SITE
WEBIGBR 12 <5.36E-10 — <3.18E-09 <1.98B-02 — <1.18E-01 | 0.11%1.40E-09 0.3915.19E-02
WFBCBKG 12 <5.39E-10 — <1.46E-09 <1.99B-02 — <5.40E-02 | 4.2419.62E-10 1.5743.56E-02
WFBCTCB 12 <5.13E-10 — <1.66E-09 <1.90E-02 — <6.14E-02 | 0.57£1.04E-09 2.101+3.85E-02
WFFELBR 52 4.21E-10 — <3.64E-09 1.56E-02 — < 1.35E-01 0.50£1.57E-09 1.854+5.80E-02
ON-SITE
WHNNDADR 12 <6.41E-10 — <5.00B-09 <2.37E-02 — <1.85E-01 | 0.54+2.67E-09 1.9949 89E-02
WHNSWAMP 52 <1.02E-09 — <9.80E-09 <3.77B-02 — <3.63E-01 | 2.92+4 25E-09 1.08+1.57E-01
WNSW7T4A 52 <6.44E-10 — 8.30E-09 <2.38E-02 — 3.07E-01 0.25+2.81E-09 0.09£1.04E-01
WHMNSPOO6 52 <4.73E-10 — 1.42E-08 <1.75B-02 — 5.25E-01 1.6612.39E-09 6.1618.86E-02
Table 2 - 2
1995 Gross Beta Activity at Surface Water Sampling Locations
Location Number of Range Annual Average
Samples uCymL Bq/L pCi/mL Bg/L
OFF-SITE
WEFBIGBR 12 9.60E-10 — 4.75E-09 3.55B-02 — 1.76E-01 2.95+1.46E-09 1.09+0.54E-01
WEFBCBKG 12 1.04B-09 — 5.27E-09 3.85E-02 — 1.95E-01 2.59+1.20E-09 9.57+4.44B-02
WEFBCTCB 12 4.97E-09 — 1.73E-08 1.84E-01 — 6.40E-01 8.77+1.57E-09 3.2440.58E-01
WFFELBR 52 1.16E-09 — 6.68E-09 4.29E-02 — 2.47E-01 3.154+1.48E-09 1.16:10.55E-01
ON-SITE
WNNDADR 12 1.43E-07 — 2.97E-07 5.29E+00 — 1.10E+01 2.17+0.10E-07 8.01+0.35E+00
WNSWAMP 52 1.25E-06 — 4.96E-06 4.63E+01 — 1.84E+02 2.81+0.04E-06 1.04+0.01E+02
WNSW74A 52 9.46E-09 — 2.17E-08 3.50E-01 — 8.03E-01 1.42+0.32E-08 5.26%1.19E-01
WNSPO06 52 1.74E-08 — 3.49E-07 6.44E-01 — 1.29E4-01 7.4710.56E-08 2.77£0.20E+00
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Figure 2-6. Nine-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations at
Sampling Location WNNDADR

into Frank’s Creek downstream of location
WNSPO06. Anupward trend in gross beta concen-
tration from 1993 through 1995 at location
WNSWAMP is discussed later in this chapter under
Special Monitoring (p. 2-30). The average tritium
concentration at this location in 1995 was 3.39E-07
rCi/mL., which is above that observed at the back-
ground location WFBCBKG but well below the
2E-03 uCi/mL DCG for tritium.

Other Surface Water Sampling Locations

Sampling point WNSP0O05, which monitors
drainage from behind and to the east of the main
plant, and WNFRC67, which monitors surtace
waters draining from the east side of the SDA,
are both grab-sampled on a monthly basis. Sam-
ples are analyzed for pH, gross alpha, gross beta,
and tritium.

Another sampling point, WN8DIDR, is at a
storm sewer manhole access that originally col-
lected surface and shallow groundwater tlow
from the high-level waste tank farm area. The
access has since been valved off from the original
high-level waste tank farm drainage area. A sam-
ple is taken from the access point and is analyzed

weekly for gross alpha and beta, tritium, and pH.
A monthly composite is analyzed for gamma
radionuclides and strontium-90. (See Special
Monitoring [p. 2-30].) However, samples col-
lected from this location are not thought to be
indicative of either local groundwater or surface
water conditions.

NDA Sampling Locations

The surface water drainage path downstream of
the Nuclear Regulatory Commission (NRC)-li-
censed disposal area (NDA) is monitored at
location WNNDADR using an automated sam-
pler. Weekly samples are analyzed for tritium,
nonpurgeable organic carbon (NPOC), and total
organic halogens (TOX). Samples are compo-
sited and analyzed on a monthly basis for gross
alpha, gross beta, tritium, and gamma-emitting
radionuclides. Quarterly composites analyzed for
strontium-90 and iodine-129 and semiannual grab
samples analyzed for chemical parameters pro-
vide data useful for confirming the effectiveness
of the NDA interceptor trench.

Gross beta concentrations at location
WNNDADR averaged 2.17E-07 pCi/mL in
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1995. (See Table 2-2 [p. 2-9] and Table C-1.19
[p. C1-16] in Appendix C-1.) Concentrations at
this location were above the average seen at
background location WFBCBKG but are all well
below the DCG for strontium-90 (1E-06 pCi/mL).
In fact, the highest quarterly composite isotopic
strontium-90 result was only 11% of its DCG. The
overall trend for gross beta concentrations at this
location has remained relatively constant over time.
(See Fig. 2-6.) Except for seasonal variations, the
same is true of tritium.

A key indicator of any possible migration of
nonradiological contaminant from the NDA
would be the presence of significant iodine-129
in samples from WNNDADR. The third- and
fourth-quarter 1995 iodine-129 values at
WNNDADR were marginally positive, yet they
were not significantly higher than the analytical
detection limit. By way of comparison, iodine-129
values obtained from waters collected from the
NDA interceptor trench (WNNDATR), closer to the
NDA, were all below the analytical detection limit.
(See Appendix C-1, Table C-1.20 [p. C1-17].) It
should be noted that while tritium activity in trench
waters is generally higher than that seen at
WNNDADR farther downstream, gross beta activ-
ity is actually higher downstream at WNNDADR
than in waters from the interceptor trench. Residual
contamination from past waste burial activities in
soils outside the NDA are the likely source of gross
beta activity in samples from WNNDADR.

Downstream of WNNDADR, on Erdman Brook
and to the west of the SDA, is sampling point
WNERBS3. Weekly samples collected from this
point are analyzed for pH, gross alpha, gross
beta, and tritium. In addition to samples collected
by the WVDP, independent samples are collected
and analyzed by the New York State Department
of Health (NYSDOH) at this location and at
WNFRC67, which monitors waters draining
from the east side of the SDA.

Near-site Standing Pond Water

In addition to sampling water from flowing
streams, water from ponds and lakes within the
retained premises (WNYNSC) also is sampled.
Tests for various radiological and water quality
parameters are performed annually to verify that
no major changes in standing water within the
Project facility environs are occurring.

Four ponds were tested in 1995 and found to be
within the historical range observed at these
focations for gross alpha, gross beta, and tritium.
These results were also compared to a back-
ground sample from a pond 14 kilometers (8.7
mi) north of the Project (WNSTAWB, Fig. 2-4
[p. 2-6]) and were found to be statistically the
same. {See Table C-1.21 [p. C1-18].)

Off-site Surface Water Sampling

A map showing oft-site surface water and sediment
sample locations is found in Figure 2-4 (p. 2-6).
Radiological concentration data from off-site sam-
ple points show that average gross beta radioactivity
concentrations in Buttermilk Creek below (down-
stream of) the WVDP site generally tend to be
higher than concentrations above (upstream of) the
site, presumably because small amounts of radio-
activity from the site enter Buttermilk Creek via
Frank’s Creek. This is particularly observable
during periods of lagoon 3 discharge. Tables 2-1
and 2-2 (p. 2-9) list the ranges and annual aver-
ages for gross alpha and gross beta activity at
surface water locations. Additional information
is available in the Appendix C-I tables for all
off-site surface water monitoring locations.

Cattaraugus Creek at Felton Bridge Sampling
Location

An oft-site sampler (WFFELBR) is located on
Cattaraugus Creek at Felton Bridge just down-
stream of Cattaraugus Creek’s confluence with
Buttermilk Creek, which is the major surface drain-
age from the WNYNSC. (See Fig. 2-4 [p. 2-6].)
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Figure 2-7. Nine-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations at
Sampling Location WFFELBR

The sampler collects a S0-mL aliquot from the creek
every half-hour. A chartrecorder registers the stream
depth during the sampling period so that a flow-
weighted weekly sample can be proportioned into
a monthly composite. The weekly samples are
analyzed for gross alpha, gross beta, tritium, and
pH, and the sample composite is analyzed for gross
alpha, gross beta, tritium, strontium-90, and
gamma-emitting radionuclides.

The highest concentrations in monthly composite
water samples from Cattaraugus Creek during 1995
show strontium-90 to be only 0.6% of the DCG for
strontium-90 in water. There were no positive
detections of cesium-137 in Cattaraugus Creek
during 1995. (See Table C-1.24 [p. C1-20].) The
yearly average gross beta activity for Cattaraugus
Creek at Felton Bridge is not significantly higher
than background levels. Figure 2-7 shows the nine-
year trends for Cattaraugus Creek samples analyzed
for gross alpha, gross beta, and tritium. Note that
for the most part, tritium concentrations represent
method detection limits and not actually detected
radioactivity. Gross beta activity appears to have
remained constant or to have declined slightly at
this location since 1987.

Fox Valley Road and Thomas Corners Bridge
Sampling Locations

In addition to the Cattaraugus Creek sampler, two
surface water monitoring stations are located on
Buttermilk Creek both upstream and downstream
of the WVDP. (See Fig. 2-4 [p. 2-6].) Samplers
collect water from a background location up-
stream of the Project at Fox Valley Road
(WFBCBKG) and from a location at Thomas
Corners Road that is downstream of the plant and
upstream of Buttermilk Creek’s confluence with
Cattaraugus Creek (WFBCTCB).

These samplers collect a 25-mL aliquot every
half-hour. Samples were retrieved biweekly up to
August 1995 and are now collected weekly. Sam-
ples are composited monthly and analyzed for
tritium, gross alpha, and gross beta radioactivity.
A quarterly composite is analyzed for gamma-
emitting radionuclides and strontium-90.
Quarterly composite samples from the Fox Val-
ley Road location also are analyzed for
carbon-14, iodine-129, alpha radionuclides, and
total uranium. (Table C-1.22 [p. C1-19] shows
monthly and quarterly radioactivity concentra-
tions upstream of the site at Fox Valley; Table
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Figure 2-8. Ten-Year Trends of Cesium-137 (uCi/g dry) in Stream Sediment for Two Locations
Upstream and Three Locations Downstream of the WVDP

C-1.23 [p. C1-20] shows monthly and quarterly = Sediments are grab-sampled semiannually at or
radioactivity concentrations downstream of the  near three of the automatic water sampling loca-
site at Thomas Corners.) tions and at two additional points. Downstream
locations are Buttermilk Creek at Thomas Cor-
The data from these locations show that trittum  ners Road (SFTCSED), Cattaraugus Creek at
and gross beta concentrations downstream of the  Felton Bridge (SFCCSED), and Cattaraugus
site are only marginally higher than background  Creek at the Springville dam (SFSDSED). Up-
concentrations upstream of the site. stream background locations are Buttermilk
Creek at Fox Valley Road (SFBCSED) and Cat-
Because dairy cattle have access to waters at the  taraugus Creek at Bigelow Bridge (SFBISED).
Thomas Corners Bridge sampling point, this sam-
ple point represents an important link in the A comparison of annual averaged cesium-137
pathway to humans. In actuality, gross beta in-  concentrations from 1986 to 1995 for these five
cludes other radionuclides from naturally occurring ~ sampling locations is illustrated in Figure 2-8. As
sources as well as from manmade sources. If the  reported in previous years, cesium-137 concen-
maximum beta concentration in Buttermilk Creek  trations in sediments collected downstream of the
downstream of the Project at Thomas Corners  WVDP are higher than those observed in samples
Bridge were, however, attributable entirely to  collected from background locations (SFBCSED
strontium-90, then the radioactivity would repre-  or SFBISED). As the figure indicates, although

sent only 1.7% of the DCG. the measured cesium-137 concentrations for 1995
were higher than some previous years’ values,
Sediment Sampling overall, the concentrations appear to be decreas-

ing or staying constant with time at the
A map showing sediment sampling locations is  downstream locations. While the cesium-137 ac-
found on Figure 2-4 (p. 2-6). tivity in downstream Cattaraugus Creek
sediments (at locations SFCCSED and
SFSDSED) is elevated relative to upstream val-
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and the public’s health and safety are
not adversely affected. Dose-based
comparisons of WVDP emissions
against NESHAP criteria are pre-
sented in Chapter 4. Although less
stringent than NESHAP criteria,
DOE DCGs are more conducive to
concentration-based comparisons
and are used here in this chapter for
evaluating concentrations of ra-
dionuclides in WVDP emissions.

Figure 2-8. Comparison of Cesium-137 with Naturally
Occurring Potassium-40 Concentrations (uwCi/g dry) in 1995
at Downstream Sampling Location SFTCSED

ues, it is comparable to or less than historical
background concentrations (as measured at
SFGRVAL and SFDNKRK) in surface soil in
Western New York,

A comparison of cesium-137 to the naturally occur-
ring gamma-emitter potassium-40 (Fig. 2-9) for the
downstream location nearest the Project (Butter-
milk Creek at Thomas Corners Road —
SFTCSED) indicates that cesium-137 is present
at levels lower than naturally occurring gamma
emitters. Results of sediment sampling upstream
and downstream of the Project are tabulated in
Appendix C-1, Table C-1.31 (p. C1-25). When
alpha isotopic results for background location
SFBCSED are compared to those for SFTCSED,
downstream of the site, no significant ditferences
are observed.

Air Monitoring

On-site Ventilation Systems

Permits obtained from the U.S. Environmental
Protection Agency (EPA) allow air to be released

from plant ventilation stacks during normal op-
erations. The air released must meet criteria

Parameters measured include gross
alpha and gross beta, tritium, and
various radionuclides such as ce-
sium-137 and strontium-90. When
comparing concentrations with dose
limits for screening purposes, gross
alpha and beta radioactivities are assumed to
come from americium-241 and strontium-90, re-
spectively, because the dose effects for these
radionuclides are the most limiting for particulate
emissions at the WVDP. (DOE standards and
DCGs for radionuclides of interest at the WVDP
are found in Appendix B [p. B-3].)

The exhaust from each permitted fixed ventilation
system on-site is continuously filtered, moni-
tored, and sampled as it is released to the
atmosphere. Specially designed isokinetic sam-
pling nozzles continuously remove a
representative portion of the exhaust air, which
is then drawn through very fine glass fiber filters
to trap any particles. Sensitive detectors continu-
ously monitor the radioactivity on these filters
and provide readouts of alpha and beta radioac-
tivity levels.

A separate sampling unit on the ventilation stack
of continuously operated systems contains an-
other filter that is removed every week and tested
in the laboratory. This sampling system also may
contain an activated carbon cartridge used to
collect a sample that is analyzed for iodine-129.
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In addition to these samples, water vapor from
the main plant ventilation stack (ANSTACK) and
the supernatant treatment system (ANSTSTK) is
collected by trapping moisture in silica gel desic-
cant columns. The trapped water is distilled from
the silica gel desiccant and analyzed for tritium.

Because tritium, iodine, and other isotopic con-
centrations are quite low, the large-volume
samples collected weekly from the main plant
stack and from other emission-point samplers
provide the only practical means of determin-
ing the amount of specific radionuclides re-
leased from the facility. In addition to
scheduled sampling and analysis of ANSTACK
filters for those parameters defined in Appendix

A of this report, filters are routinely analyzed
for strontium-89 and cesium-137 as part of
operational monitoring.

The Main Plant Ventilation Stack

A map showing on-site air monitoring and sam-
pling points may be found in Figure 2-1 (p. 2-3).

The main ventilation stack is potentially the
greatest contributor to releases. The main
stack sampling system collects a continuous
air sample from this emission point. A high
sample-collection flow rate through multiple
intake nozzles ensures a representative sample
for both the weekly sample and the on-line
monitoring system. The total quantity of gross
alpha, gross beta, and tritium released each
month from the main stack, based on weekly
measurements, is shown in Appendix C-2,
Table C-2.1 (p. C2-3). Figure 2-10 (p. 2-16)
shows the nine-year trends for the main stack
samples analyzed for gross alpha and gross
beta activity. The figure indicates a steady
five-year downward trend in activity observed
for both gross alpha and gross beta from 1987
to mid-1992. From mid-1992 throughout
mid-1995 both gross alpha and beta activities
rose slightly and then leveled oft. During the
third and fourth quarters of 1995 concentra-

tions of gross alpha, gross beta, and gamma-emit-
ting radionuclides in ventilated air increased due
to transfers of cesium-loaded zeolite from waste
tank 8D-1 to 8D-2.

A comparison of airborne radioactivity concen-
trations released from the main plant ventilation
system during these operations with the DOE
DCG in Table C-2.2 (p. C2-4) indicates that at
the point of stack discharge, average radioactivity
levels were already below concentration guide-

Silica Gel Columns from the Rock Springs Road
Ambient Air Sampler
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Figure 2-10. Nine-Year Trends of Gross Alpha and Gross Beta Activity at the
Main Stack Sampling Location (ANSTACK])

lines for airborne radioactivity in an unrestricted
environment. Airborne concentrations from the
stack to the site boundary are reduced by an
average factor of about 200,000. Samples from
ambient air perimeter monitors at the site bound-
ary confirm that these operations had no etfect on
air quality at these perimeter locations.

Vitrification Facility Sampling System

In November 1995 new sampling and monitoring
equipment was brought on-line at the vitrification
facility in order to check its operation before it is
used during vitrification. The vitrification heat-
ing, ventilation, and air conditioning (HVAC)
stack — ANVITSK — and the seismically pro-
tected backup sampler — ANSEISK — will
monitor non-off-gas ventilation releases from the
vitrification building. Air exhausted to the envi-
ronment will be monitored for radioactivity.
Results gathered to date (Tables C-2.3 and C-2.4
[p. C2-5]) represent initial pre-vitrification base-
line or background levels.

Other On-site Sampling Systems

e Sampling systems similar to those of the main
stack monitor airborne effluents from the 01-
14 building, formerly the cement solidifica-
tion system ventilation stack (ANCSSTK), the
contact size-reduction facility ventilation stack
(ANCSRFK), and the supernatant treatment
system ventilation stack (ANSTSTK).

In August 1995, new radioactive-emissions
monitoring equipment was brought on-line at
the cement solidification ventilation stack
(ANCSSTK). This system replaced the origi-
nal monitoring equipment as part of the
changes to the facility from handling cement
solidification equipment to containing vitrifi-
cation off-gas treatment system components.

The 1995 samples from ANCSSTK,
ANCSRFK, and ANSTSTK showed detect-
able gross radioactivity in some cases, includ-
ing specific beta- and alpha-emitting
radionuclides, but did not approach any De-
partment of Energy effluent limitations. Ta-
bles C-2.5 through C-2.7 (pp. C2-6 through
C2-8) show monthly totals of gross alpha and
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Global Fallout Sampling

Global fallout is sampled at four of the
perimeter air sampler locations and at the
base of the original on-site meteorological
tower. Precipitation from all of the
locations is collected and analyzed every
month. Results from these measurements
are reported in nCi/m? per month for gross
alpha and gross beta and in pCi/mL for
tritium. ( The 1995 data from these analyses
and precipitation pH measurement data are
found in Appendix C-2, Table C-2.27 [p.
C2-23] .)

Fallout-pot data indicate short-term effects.
Long-term deposition is measured by
surface soil samples collected annually near
each air sampling station. Soil sample data
are found in Table C-1.30 [p. CIl-24] of
Appendix C-1.

The measured concentrations are typical of
normal background concentrations in the
region, with one exception. Soil fromthe Rock
Springs Road air sampler has consistently
shown a higher-than-background cesium-137
concentration. This sampler is known to be
within an extended area of elevated cesium
activity that was identified by a 1979 survey,
well before the Project was initiated.

beta radioactivity and quarterly total radioac-
tivity released for specific radionuclides for
each of these sampling locations.

Three other operations are routinely moni-
tored for airborne radioactive releases: the
supercompactor volume-reduction ventilation
system (ANSUPCYV), the low-level waste
treatment  facility  ventilation  system
(ANLLWTVC and ANLLWTVH), and the

contaminated clothing laundry ventilation sys-
tem (ANLAUNYV).

Results for samples collected in 1995 from the
supercompactor ventilation (ANSUPCV) are
presented in Table C-2.8 (p. C2-9). Routine
supercompactor system operation was cur-
tailed in April 1994 due to reduced operational
needs. Since then, it has operated only for
short periods of one day to one week. The
supercompactor stack is monitored continu-
ously when the system is operating.

The low-level waste treatment facility ventila-
tion system and the contaminated clothing laun-
dry ventilation system are sampled for gross
alpha and gross beta radioactivity. Data for these
two facilities are presented in Tables C-2.9
through C-2.11 (pp. C2-10 and C2-11).

Permitted portable outdoor ventilation enclo-
sures (OVEs) are used occasionally to provide
the ventilation necessary for the safety of per-
sonnel working with radioactive materials in
areas outside permanently ventilated facilities.
Air samples from OVEs are collected continu-
ously while those emission points are discharg-
ing and data from these units are included in
annual airborne emission evaluations.

In 1995 average discharges at the point of
release from portable outdoor ventilation
units were well below DOE guidelines for
alpha and beta radioactivity in an unrestricted
environment. Dilution from the point of re-
lease to the site boundary would further re-
duce these concentrations.

In February 1995 ambient air monitors were
installed near the lag storage area (ANLAGAM)
and near the NDA (ANNDAAM). Results of this
monitoring are presented in Appendix C-2, Tables
C-2.12 and C-2.13 (pp. C2-12 and C2-13).

An ambient air sampler (ANSDAT9) provides
monitoring of potential diffuse releases of
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radioactivity associated with the SDA, which
is managed by the New York State Energy and
Research Development Authority. The
ANSDATY sampler could also detect site-
wide releases to ambient air. Results of this
monitoring are presented in Appendix C-2,
Table C-2.14 (p. C2-14).

Perimeter and Remote Air Sampling

Maps of perimeter and remote air sampling loca-
tions may be found in Figure 2-2 (p. 2-4) and
Figure A-9 (p. A-55).

As in previous years, airborne particulate sam-
ples for radiological analysis were collected
continuously at six locations around the perimeter
of the site and at five remote locations at Great
Valley, West Valley, Springville, Dunkirk, and,
beginning in 1995, Nashville, New York.

Perimeter locations — on Fox Valley Road, Rock
Springs Road, Route 240, Thomas Corners Road,
Dutch Hill Road, and at the site’s bulk storage
warehouse —— were chosen to provide historical
continuity or because the location would best repre-

sent the highest potential airborne concentration
of radioactivity. The nine-year trends of gross
alpha and gross beta concentrations at the Rock
Springs Road location are shown in Figure 2-11.

The remote locations provide data from nearby
communities — West Valley and Springville —
and from more distant background areas. Con-
centrations measured at Great Valley
(AFGRVAL, 29 km south of the site), Dunkirk
(AFDNKRK, 50 km west of the site), and Nash-
ville (AFNASHYV, 37 km west of the site in the
town of Hanover), are considered representative
of regional natural background radiation.

(The Dunkirk air sampler [AFDNKRK] was re-
moved from service in June 1995 because of
difficulties in maintaining a lease agreement for the
property on which it was placed. The ambient air
samplers at Dunkirk and Nashville [AFNASHV]
were operated in parallel for six weeks in order to
study the effects of relocating the Dunkirk sampler.
The results of this study indicated that there is no
appreciable difference in the data obtained from
the analysis of the air filters collected from the
samplers.)
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Figure 2-11. Nine-Year Trends of Gross Alpha and Gross Beta Concentrations at the
Rock Springs Road Sampling Location (AFRSPRD)
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Radiological Monitoring

The six perimeter samplers and the four remote
samplers maintain an average flow of about 40
L/min (1.4 ft3/min) through a 47-millimeter glass
fiber filter. The sampler heads for each of the
locations are set at 1.7 meters above the ground,
the height of the average human breathing zone.

Filters from off-site and perimeter samplers are
collected weekly and analyzed after a seven-day
“decay” period to remove interference from
short-lived naturally occurring radioactivity.
Gross alpha and gross beta measurements of each
filter are made weekly using a low-background
gas proportional counter. The gross alpha and
gross beta ranges and annual averages for each of
the ambient sampling points are provided in Ta-
bles 2-3 and 2-4 (p. 2-20). The 1995
concentration ranges are similar to those seen in
1994. Near-site sample concentrations are indis-
tinguishable from background and all reflect
normal seasonal variations.

In addition, quarterly composites, each consisting
of thirteen weekly filters from each sample station,
are analyzed. Data from these samplers are pro-
vided in Appendix C-2, Tables C-2.16 through
C-2.26 (pp. C2-16 to C2-22). Although tritium (as
hydrogen-tritium oxide [HTO]) was positively de-
tected on several occasions at the Rock Springs
Road location near the site, those concentrations
were the same as positive concentrations observed
at the Great Valley background location.

The 1995 data for the three samplers that have
been in operation since before 1982 — Fox
Valley, Thomas Corners, and Route 240 — av-
eraged about 1.77E-14 pCi/mL (6.56E-04
Bq/mB) of gross beta activity in air. This average
is comparable to 1994 data. The average gross
beta concentration at the Great Valley back-
ground station was 4.02E-14 pCi/mL (1.49E-03
Bq/m®) in 1994, and in 1995 averaged 1.78E-14
uCi/mL (6.60E-04 Bg/m®).

Springville Dam on Cattaraugus Creek
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1995 Gross Alpha Activity at Off-site, Perimeter, and On-site
Ambient Air Sampling Locations

Table 2 - 3

Location Number of Range Annual Average
Samples uCi/mL Bg/m’ uCi/mL Bg/m®
AFFXVRD 52 <6.96E-16 — 2.00E-15 <2.58B-05 — 7.40B-05 | 0.73x1.04B-15  2.69+3.85E-05
AFRSPRD 52 <8.19B-16 — 2.29E-15 <3.03B-05 — 8.47B-05 | 0.93+1.07E-15  3.44%43.95B-05
AFRT240 52 <4.81E-16 — 2.52E-15 <1.78E-05 — 9.32B-05 | 0.91+1.07B-15  3.36+3.96E-05
AFSPRVL 52 <7.16E-16 — 2.87E-15 <2.65B-05 — 1.06E-04 | 0.76+1.03B-15  2.83+3.81B-05
AFTCORD 52 <7.30B-16- — 2.52B-15  <2.70B-05 — 9.32E-05 | 0.75+1.11B-15  2.76+4.11E-05
AFWEVAL 52 <6.82E-16 — 2.31E-15 <2.52B-05 — 8.55E-05 | 0.83t1.06E-15  3.07+3.91E-05
AFGRVAL 52 <6.90E-16 — <6.44E-15 <2.55B-05 — <2.38E-04| 0.91+1.50B-15  3.3745.54E-05
AFBOEHN 52 <6.99E-16 — 2.90E-15 <2.59B-05 — 1.07E-04 | 0.9241.13E-15  3.40+4.19E-05
AFDNKRK 24 <7.18B-16 — 2.55E-15 <2.66E-05 — 9.44E-05 | 0.94%41.04E-15  3.5043.85B-05
AFNASHV 34 <5.47B-16 — 2.40B-15 <2.02E-05 — 8.88B-05 | 0.93+1.07B-15  3.46+3.97B-05
AFBLKST 52 <5.82B-16 — 3.16E-15 <2.15B-05 — 1.17B-04 | 0.84%1.06B-15  3.13+3.91E-05
ANLAGAM 44 <3.87B-16 — 1.75E-15 <1.43E-05 — 6.48B-05 | 5.63%7.04B-16  2.08+2.60E-05
ANNDAAM 44 <5.72E-16 — 3.27E-15 <2.12B-05 — 1.21B-04 | 9.56%7.92B-16  3.54+2.93E-05
Table 2 - 4
1995 Gross Beta Activity at Off-site, Perimeter, and On-site
Ambient Air Sampling Locations
Location Number of Range Annual Average
Samples uCi/mL Bg/m’ pCi/mL Bg/m®

AFFXVRD 52 7.72E-15 — 3.14B-14 2.86E-04 — 1.16E-03 1.8440.36E-14  6.82+1.32E-04
AFRSPRD 52 8.74E-15 — 3.38E-14 3.23E-04 — 1.25E-03 1.6940.33E-14  6.25+1.23E-04
AFRT240 52 6.70B-15 — 3.19E-14 2.48E-04 — 1.18E-03 1.7740.34B-14  6.56+1.26E-04
AFSPRVL 52 8.04E-15 — 2.79E-14 2.97E-04 — 1.03E-03 1.5540.33E-14  5.73+1.21E-04
AFTCORD 52 8.10B-15 — 3.38E-14 3.00E-04 — 1.25E-03 1.7140.36E-14  6.35+1.32E-04
AFWEVAL 52 7.12E-15 — 4.50B-14 2.63B-04 — 1.67E-03 2.0310.36B-14  7.50+1.32E-04
AFGRVAL 52 7.42B-15 — 3.60B-14 2.75B-04 — 1.33E-03 1.7840.42E-14  6.60+1.55E-04
AFBOEHN 52 6.74E-15 — 4.44E-14 2.49E-04 — 1.64E-03 2.0240.37E-14  7.48+1.36E-04
AFDNKRK 24 8.77E-15 — 2.49E-14 3.24E-04 — 9.21E-04 1.6740.32E-14  6.16+1.20E-04
AFNASHYV 34 8.13E-15 — 3.85E-14 3.01E-04 — 1.42E-03 1.9040.35B-14  7.01%1.29E-04
AFBLKST 52 4.40E-15 — 3.42B-14 1.63B-04 — 1.27E-03 1.7640.34E-14  6.50+1.25E-04
ANLAGAM 44 <1.32B-15 —2.51E-14 <4.88E-05 —9.29E-04 | 1.0840.22E-14  4.01+0.81E-04
ANNDAAM 44 7.52E-15 — 3.09E-14 2.78E-04 — 1.14E-03 1.6440.25E-14  6.08+0.92E-04




Radiological Monitoring

Off-site Surface Soil Sampling

Maps of off-site surtace soil sampling locations
may be found in Figures A-6 and A-9 (pp. A-52
and A-55).

Soil from the upper two inches of the ground near
the perimeter air samplers is collected annually
to measure the radioactivity deposited by world-
wide fallout. Samples were collected in 1995
from ten locations: six points on the perimeter of
the retained premises (WNYNSC), two in nearby
communities, and two in locations 30 to 50
kilometers distant from the Project. Analyses for
cesium-137, strontium-90, plutonium-239/240,
and americium-241 at all ten locations and analy-
ses for uranium radionuclides at three points were
compared among the sample locations.

The 1995 results (Table C-1.30 [p. C1-24]) show
that with the exception of two cesium-137 results
from the northeast and northwest perimeter sam-
pler locations and one cesium-137 result from the
West Valley sampler, detectable concentrations
of strontium-90, cesium-137 (both present in
worldwide fallout), cobalt-60, and manmade al-
pha-emitting radionuclides were within the same
range of uncertainty as background samples.
Even the slightly higher cesium-137 results re-
main within the range observed at background
locations during the past five years.

1t should be noted that the consistency of low-
level positive cesium-137 results over the years
at the SFRSPRD location does support the exist-
ence of known cesium contamination of soil in
that area, thought to have originated from pre-
vious plant operations.

Radioactivity in the Food Chain

Maps showing biological sampling points are found
in Figures A-9 (p. A-55) and 2-12 (p. 2-22).

Each year food samples are collected from locations
near the site and from remote locations (Fig. 2-12).

Fish and deer are collected during periods when
they would normally be taken by sportsmen for
consumption. In addition, milk is collected
monthly and beef semiannually from cows graz-
ing near the site and at remote locations. Hay,
corn, apples, and beans are collected at the time
of harvest.

Fish

Under a collector’s permit fish are obtained by
electrofishing, a method that temporarily stuns
the fish, allowing them to be netted for collection.
This method allows a more species-selective con-
trol as compared to sport fishing, with unwanted
fish being returned to the creek unharmed.

Twenty fish samples are collected every year (ten
semiannually) above the Springville dam from the
portion of Cattaraugus Creek that is downstream of
WNYNSC drainage (BFFCATC). Ten fish samples
are also collected annually from Cattaraugus Creek
below the dam (BFFCATD), including species that
migrate nearly forty miles upstream from Lake Erie.
These specimens are representative of sport fishing
catches in the creek downstream of the dam at
Springville.

Twenty control fish are taken every year (ten
semiannually) from waters that are not influenced
by site runoff (BFFCTRL). These control sam-
ples, containing no radioactivity from WVDP
effluents, allow comparisons with the concentra-
tions found in fish taken from site-influenced
waters. The control samples are representative of
the species collected in Cattaraugus Creek down-
stream trom the WVDP. A combined total of fifty
fish were collected from these locations.

The edible portion of each individual fish col-
lected was analyzed for strontium-90 content and
the gamma-emitting radionuclides cesium-134
and cesium-137. (See Table C-3.4 [p. C3-6] in
Appendix C-3 for a summary of the results.)
Throughout the year concentrations of strontium-90
ranged from below the minimum detectable con-

2-21



AJN:96:6048:SEROS\ 2 12.0WG

(On Rt. 240: 1/2 Mile
North of Rt. 39)
.‘/

?DBFVNEAR (BEANS, SWEET CORN)

TO SPRINGVILLE
(6 km)

¥ J L BFBNEAR (BEEF)
cotar ougu® C% 7o ]
\/\ - P—— |

\ # BFMREED [(MILK)
BEHNEAR |(HAY)

TO DUNKIRK
(50 km) e

BFMCOBO

BFVNEAR [0 |BFDNEAR
(APPLES)

LWNYNSC

/ TO WEST VXEY

(5.6 km)
TO GREAT VALLEY
(29 km)
BFMSCHT
@ DAIRY FARM
o BIOLOGICAL SAMPLING POINT 0 1 2 KILOMETERS
F_—~

_APPROX. SCALE_
—--— WNYNSC BOUNDARY

PROJECT SITE BOUNDARY

Figure 2-12. Near—site Biological Sampling Points.

222




Radiological Monitoring

Electrofishing in Cattaraugus Creek

centration (see Glossary) to a maximum of 1.01E-
07 nCi/g at BFFCATC and from below the
minimum detectable concentration to 1.94E-08
uCi/g at the control location (BFFCTRL). As
discussed in Chapter 4, Radiological Dose Assess-
ment [p. 4-9], strontium-90 has been observed in
marginally higher concentrations than background
in the population of bottom-teeding fish down-
stream of the site but above the Springville dam.
Despite this small difference, all downstream fish
concentrations are still within the range of Project
historical background values.

Although six fish collected downstream of the site
showed marginally positive detections for ce-
sium-137, these cesium concentrations were all
within the range of those seen at the background
location. Two downstream fish samples had posi-
tive detections of cesium-134 but were not
statistically different from concentrations in back-
ground fish.

Venison

Specimens from an
on-site deer herd
also are analyzed for
radioactive compo-
nents. Historically,
concentrations of ra-
dioactivity in deer
flesh have been very
low and Project ac-
tivities have not
been shown to affect
the local herd.

For the second year
during the large-
game hunting season,
hunters were allowed
access to the
WNYNSC, exclud-
ing the WVDP
premises, during the
large-game hunting season, in a controlled hunt-
ing program established by the New York State
Energy Research and Development Authority
(NYSERDA). Thirty-eight deer were collected
during this program.

Venison from three deer taken by hunters from
the area around the WNYNSC was analyzed and
the data compared with those from deer collected
far from the site in the towns of Friendship,
Carrollton, and Hinsdale, New York. Low levels
of radioactivity were detected for both near-site
and control samples for cesium-137 and naturally
occurring potassium-40. Results for these sam-
ples are shown in Table C-3.2 (p. C3-4) in
Appendix C-3. Concentrations in near-site deer
were at or below background levels for those
radionuclides in 1995. The range in concentra-
tions observed was similar to previous years.
Cesium-134 was not detected in any near-site or
control deer during 1995. Tritium concentrations
in near-site deer were the same as those found in
background deer. Positive strontium-90 concen-
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trations in near-site deer were not statistically
different from levels seen at control locations.

Beef

Again in 1995, as in previous years, very little
difference in isotopic concentration has been ob-
served between near-site and control herds. Beef
samples taken semiannually from near-site and
remote locations are analyzed for tritium, stron-
tium-90, and gamma-emitting radionuclides such
as cesium-134 and cesium-137.

In 1995 there was one marginally positive detec-
tion for strontium-90 in a near-site beet sample.
However, this value was not statistically different
from a control sample. Results for all near-site
and control samples were near or below the
minimum detectable concentrations for tritium
and cesium-134. Although two positive cesium-
137 results were obtained, both were for control
samples. These results are presented in Table
C-3.2 (p. C3-4) in Appendix C-3.

Milk

Monthly milk samples were taken in 1995
from dairy farms near the site and from control
farms at some distance from the site. (See Fig.
2-12 [p. 2-22}.) Quarterly composites of
monthly samples from the maximally exposed
herd to the north (BFMREED) and quarterly
composites of milk from a nearby herd to the
northwest (BFMCOBO) were prepared. Single
annual samples were taken from herds near the
WVDP to the southeast (BFMWIDR) and the
south (BFMSCHT). Monthly samples from con-
trol herds (BFMCTLN and BFMCTLS) were
also prepared as quarterly composites. (See Fig.
A-9 in Appendix A [p. A-55] for control sample
locations.)

Each milk sample was analyzed for strontium-90,
iodine-129, gamma-emitting radionuclides (natu-
rally occurring potassium-40 and cesium-134 and
cesium-137), and tritium. Strontium-90 was de-

tectable in all near-site and control samples. The
strontium-90 results for near-site milk ranged
from 7.33E-10 to 4.19E-09 uCi/mL (0.027 to
0.155 Bg/L), and the control milk samples
ranged from 8.71E-10 to 2.96E-09 nCi/mL
(0.032 to 0.110 Bq/L). Although the first-quar-
ter composite result for near-site location
BFMCOBO was higher than the highest control
sample seen in 1995, it is statistically the same as
historical background values.

One near-site composite showed a positive value
for cesium-137. This positive detection is not
statistically different from historical background
values. Two marginally positive iodine-129 re-
sults seen in near-site milk samples were not
statistically different from marginally positive
background concentrations seen in 1995. Three
marginally positive tritium detections were not
statistically different from the range of back-
ground values seen. The results of all of these
analyses are shown in Table C-3.1 (p. C3-3) in
Appendix C-3.

Fruit and Vegetables

Results from the analysis of beans, apples, sweet
corn, and hay collected during 1995 are presented
in Table C-3.3 (p. C3-5) in Appendix C-3. Trit-
ium was detected in near-site corn and bean
samples at levels that were not significantly
higher than historical background samples.

Positive strontium-90 results were obtained in all
samples in 1995. Of these positive results, only
the near-site apple sample, collected from on-site
trees not used for human consumption, indicated
strontium at a significantly higher concentration
than its background. This value is several times
higher than that observed in 1994 but is still
within the range of other biological matrix control
values.

Cesium-137 was detected in near-site hay sam-
ples but at a concentration statistically identical
to its background.
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Two marginally positive cobalt-60 values ob-
served in near-site beans and apples were at levels
statistically no different from background bean
and apple values. Overall results obtained for
1995 are comparable to previous years.

Direct Environmental Radiation
Monitoring

The current monitoring year, 1995, was the
twelfth full year in which direct penetrating ra-
diation was monitored at the WVDP using
TLD-700 lithium fluoride thermoluminescent do-
simeters (TLDs). These dosimeters, used solely
for environmental monitoring, consist of five
TLD chips laminated on a card bearing the loca-
tion identification and other information. The
cards are placed at each monitoring location for
one calendar quarter (three months) and are then
processed to obtain the integrated gamma radia-
tion exposure.

During 1995, the WVDP switched from process-
ing TLD packages on-site to supply and
processing by an independent off-site contractor.
The same TLD materials, packaging, and place-
ment have been retained with the new contract.
(See Appendix D, Table D-4 [p. D-7] for a
comparison of on-site and subcontractor results.)

Monitoring points are located around the
WNYNSC perimeter and the access road, at the
waste management units, at the site security fence,
and at background locations remote from the
WVDP site. (See Figs. 2-13 and 2-14 [pp. 2-26 and
2-27] and Fig. A-9 [p. A-55].) The TLDs are
numbered in order of their installation. The moni-
toring locations are as follows:

THE PERIMETER OF THE WNYNSC: TLDs #1-16,
#20

THE PERIMETER OF THE WVDP SITE-SECURITY
FENCE: TLDs #24, #26-34

ON-SITE SOURCES OR SOLID WASTE MANAGE-
MENT UNITS: TLDs #18 and #32-36 (RTS drum
cell); #18, #19, #33, #42, and #43 (SDA); #24
(component storage, near the WVDP site security
fence); #25 (the maximum measured exposure
rate at the closest point of public access); #38
(main plant and cement solidification system);
#39 (parking lot security fence closest to the
vitrification facility); #40 (high-level waste tank
farm).

NEAR-SITE COMMUNITIES: TLDs
(Springville); #22 (West Valley)

#21

BACKGROUND:TLDs #17 (Five Points Landfill
in Mansfield); #23 (Great Valley); #37
(Dunkirk/Nashville); #41 (Sardinia). The Nash-
ville location replaced the Dunkirk location in
June 1995.

Measured exposure rates were comparable to
those of 1994. There was no significant differ-
ence between the pooled quarterly average
background TLDs (#17, #23, #37, and #41) and
the pooled average for the WNYNSC perimeter
locations for the 1995 reporting period.

Appendix C-4 (pp. C4-1 through C4-5) provides a
summary of the results by calendar quarter for each
of the environmental monitoring locations along
with averages for comparison. The fourth-quarter
data were provided by the new subcontractor.

The quarterly averages and individual location
results show differences due to seasonal vari-
ation. The data obtained for all four calendar
quarters compared favorably to the respective
quarterly data in 1994. The quarterly average of
the seventeen WNYNSC perimeter TLDs was
18.4 milliroentgen (mR) per quarter (17.6 mrem
per quarter) in 1995.

The perimeter TLD quarterly averages since
1987, expressed in microroentgen per hour
(uR/hr), are shown in Figure 2-15.
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On-site Radiation Monitoring

The dosimeter at location #19 near the SDA
routinely shows radiation exposures slightly
above those seen at WINYNSC perimeter loca-
tions. Locations #25, #29, and #30 on the public
access road west of the facility and #26 at the east
security fence also showed small elevations above
background. Although above background, the
readings are relatively stable from year to year.
(See Appendix C-4, Table C-4.1 [p. C4-3].)

Location #24 on the north inner facility fence is a
co-location site for one NRC TLD. (See Appendix
D, Table D-4 [p. D-7].) This point received an
average exposure of 0.39 milliroentgens (mR) per
hour during 1995, as opposed to 0.47 mR/hr in
1994, 0.48 mR/hr in 1993, and 0.52 mR/hr in
1992. Sealed containers of radioactive components
and debris from the plant decontamination work are
stored nearby. The decline in exposure rate over
time is due to radioactive decay of the materials
stored within. The storage area is well within the
WNYNSC boundary and is not accessible by the
public.

Locations around the integrated radwaste treat-
ment storage building — the drum cell — for the
most part stayed the same or decreased slightly
during the 1995 calendar year. The average dose
rate at location #35, however, increased slightly,
possibly due to the rearrangement of waste pack-
ages in the drum cell. The average dose rate at
these locations (TLDs #18, #32, #33, #34, #35,
and #36) was 0.024 mR/hr in 1995, similar to the
level observed in 1994, These exposure rates,
which are above background levels, reflect the
placement in the building of drums containing
decontaminated supernatant mixed with cement.
The drum cell and the surrounding TLD locations
are well within the WNYNSC boundary and are
not accessible by the public.

Results from locations #27, #28, and #31 at the
security fence are near background. These loca-
tions are more distant from on-site radioactive
waste storage areas.

Results for two new locations added in 1994, #42
and #43, are above background locations, reflect-
ing their positions near waste storage areas.




Meteorological Monitoring

Perimeter and Off-site Radiation Monitoring

The perimeter TLDs (TLDs #1-16 and #20) are
located in the sixteen compass sectors around the
facility near the WNYNSC boundary. The quar-
terly averages for these TLDs (Fig. 2-15 [p. 2-28])
indicate no trends other than normal seasonal fluc-
tuations. TLDs #17, #21-23, #37, and #41 monitor
near-site community and background locations.
The results from these monitoring points are essen-
tially the same as the perimeter TLDs. Figure C-4.1
in Appendix C-4 (p. C4-3) shows the average
quarterly exposure rate at each off-site TLD loca-
tion. Figure C-4.2 (p. C4-4) shows the average
quarterly exposure rate at each on-site TLD.

Meteorological Monitoring

eteorological monitoring at the

WVDP provides representative and
verifiable data that characterize the local and
regional climatology of the site. These data
are used primarily to assess potential effects
of routine and nonroutine releases of
airborne radioactive materials and to
calculate dispersion models for any releases
that may exceed DOE effluent limits.

Since dispersive capabilities of the atmos-
phere are dependent upon wind speed, wind
direction, and atmospheric stability (which
is a function indicated by the difference in
temperature between the 10-meter and 60-
meter elevations), these parameters are
closely monitored and are available to the
emergency response organization at the
WVDP.

The on-site 60-meter meteorological tower
(Fig. 2-1 [p. 2-3]) continuously monitors
wind speed and wind direction. Tempera-
tures are measured at both 60-meter and
10-meter elevations. In addition, an inde-
pendent, remote 10-meter meteorological

station located approximately 5 kilometers south
of the site on a hillcrest on Dutch Hill Road
continuously monitors wind speed and wind di-
rection. (See Fig. A-9 [p. A-55].) Dewpoint,
precipitation, and barometric pressure are also
monitored at the on-site meteorological tower
location.

The two meteorological locations supply data to
the primary digital and analog data acquisition
systems located within the Environmental Labo-
ratory. On-site systems are provided with either
uninterruptible or standby power backup in case
of site power failures. In 1995 the on-site system
data recovery rate (time valid data was logged
versus total elapsed time) was 97.7%. Figures
C-6.1 and C-6.2 in Appendix C-6 (pp. C6-3 and

Checking Data from the Meteorological Tower
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C6-4) illustrate 1995 mean wind speed and wind
direction at the 10-meter and 60-meter elevations.
Regional data at the 10-meter elevation are shown
in Figure C-6.3 (p. C6-5).

Weekly and cumulative total precipitation data are
illustrated in Figures C-6.4 and C-6.5 in Appendix
C-6 (p. C6-6). Precipitation in 1995 was approxi-
mately 87 centimeters (34 in), 17% below the
annual average of 104 centimeters (41 in).

Information such as meteorological system cali-
bration records, site log books, and analog strip
charts are stored in protected archives. Electronic
files containing meteorological data are copied
(downloaded) daily and stored off-site. Meteoro-
logical towers and instruments are examined
three times weekly for proper function and are
calibrated semiannually and/or whenever instru-
ment maintenance might affect calibration.

Special Monitoring

NRC-licensed Disposal Area (NDA)
Interceptor Trench and Pretreatment
System

adioactively contaminated n-dodecane in
Rcambination with tributyl phosphate (TBP)
was discovered at the northern boundary of the
NDA in 1983, shortly after the Department of
Energy assumed control of the WVDP site.
Extensive sampling and monitoring through 1989
revealed the possibility that the n-dodecane/TBP
could migrate. To contain this subsurface organic
contaminant migration, an interceptor trench and
liquid pretreatment system (LPS) were built.

The trench was designed to intercept and collect
subsurface water, which could be carrying n-do-
decane/TBP, in order to prevent the material
from entering the surface water drainage ditch
leading into Erdman Brook. The LPS was in-
stalled to decant the n-dodecane/TBP from the
water and to remove iodine-129 from the col-

lected water before its transfer to the low-level
waste treatment facility. The separated n-dode-
cane/TBP would be stored for subsequent
treatment and disposal. In response to a 1994
tunctional readiness review of the system, opera-
tor training was conducted and LPS structure
make-up air control was improved.

In 1995 no water containing n-dodecane/TBP was
encountered in the trench and no water or n-do-
decane/TBP has been treated by the LPS. It
should be noted that although it does not by itself
demonstrate the effectiveness of the interceptor
trench, environmental monitoring results for sam-
ples collected just outside of the NDA have never
contained analytes indicating the presence of n-do-
decane/TBP.

Water-level data from wells and piezometers
monitoring the weathered Lavery till indicate that
the water table in the NDA is sloping towards and
is captured by the trench, further supporting the
effectiveness- of the trench in intercepting and
collecting groundwater.

Radiological and nonradiological monitoring data
for waters collected from the trench (WNNDATR)
and from the drainage just downstream
(WNNDADR) have been discussed in this chapter
under the on-site surtace water section. Results of
sampling of the ND A monitoring wells 909 and 910
are presented in Chaprer 3, Groundwater Monitor-
ing, Table 3-1 (pp. 3-7 through 3-12).

Northeast Swamp Drainage Monitoring

In 1993 trend analyses of surface and groundwa-
ter monitoring results began to indicate increasing
gross beta concentrations in waters discharged
through the northeast swamp drainage as moni-
tored at sampling points WNDMPNE and
WNSWAMP. (WNDMPNE and WNSWAMP
monitored the same location; samples collected
as part of the groundwater program were identi-
fied as WNDMPNE and surface water samples
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were identified as WNSWAMP, See Chaprer 3,
Groundwater Monitoring [p. 3-23].)

Upon examination, a small seasonal groundwater
seep was discovered that appeared to be a major
contributor of strontium-90 to this drainage path.
An investigation was initiated to characterize the
source of this seep, its effect on surface water
quality, and to provide information for mitigative
action, if deemed necessary. A series of samples
were collected throughout the north plateau area
using a Geoprobe® unit. This truck-mounted unit
drives a metal sampling rod into the ground to a
predetermined depth. Using this method, ground-
water and soil beneath and downgradient of the
process building were sampled between July 14,
1994 and October 19, 1994, During this investi-
gation, groundwater was collected from eighty
locations, and soil samples were collected from
four locations.

Sampling results indicate that a narrow, ellipti-
cally shaped plume of elevated gross beta
activity, extending northeastward from the south
end of the process building to the construction
and demolition debris landfill, is present in
groundwater within the sand and gravel unit. The
plume is approximately 300 feet wide and 800
feet long. The highest gross beta activities in
groundwater and soil were measured at two loca-
tions near the south end of the process building.
Isotopic characterization of the groundwater and
soil suggests that strontium-90 and its daughter
product, yitrium-90, contribute most of the gross
beta activity in groundwater and soil beneath and
downgradient of the process building. At this
time the primary source of contamination is be-
lieved to be an area in the southwest corner of the
process building associated with acid recovery
operations conducted by the previous site opera-
tor, Nuclear Fuel Services, Inc. (NFS), prior to
any WVDP activities.

During 1995, routine ground- and surface water
sampling continued to monitor radiological dis-
charges through the northeast swamp drainage.

(See Appendix C-1, Table C-1.7 [p. C1-8] and
Appendix E, Table E-1 [p. E-3].)

The maximum monthly gross beta concentration
observed at WNSWAMP during 1995 was
4.55+0.04E-06 pCi/mL (168 Bg/L) during Sep-
tember. Since then, gross beta and strontium-90
concentrations have diminished somewhat,

The mean gross beta result for December 1995
was 2.1220.02E-06 pCi/mL (78.4 Bqg/L). The
December 1995 strontium-90 composite result
for location WNSWAMP was 9.89+0.21E-07
nCi/mL (36.6 Bg/l.). The DOE DCG of 1.0E-06
pnCi/mL for strontium-90 pertains to an annual-
ized average, which currently (January 1995 -
December 1995) is 1.2520.03E-06 uCi/mL
(125% of the DOE DCG). Although the annual-
ized average surface water strontium-90
concentration exceeded the strontium-90 DOE
DCG at sampling location WNSWAMP (on the
WVDP premises), monitoring downstream at the
first point of possible public access (WFFELBR)
continued to show gross beta concentrations to be
indistinguishable from background (WFBIGER).

A number of actions were undertaken by the
WVDP in 1995 to communicate north plateau
contamination issues to concerned regulatory
agencies and to mitigate the movement of stron-
tium-90 in site groundwater:

e The final Geoprobe® report describing the prin-
cipal findings of this investigation, including
potential sources and mitigative alternatives,
was completed and submitted to NYSDEC in
April 1995. This report complied with schedule
provisions of the WVDP’s SPDES permit.

e In November 1995, the WVDP installed and
began operation of a groundwater pump-and-
treat system. Recovered well water, after pre-
treatment, is directed to the site’s low-level
waste treatment facility for additional treat-
ment before it is discharged to the environ-
ment through the monitored lagoon system. In
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1995 approximately 935,000 liters (247,000
gal) were processed in this manner. The
pump-and-treat system is currently being
evaluated along with other technologies to
determine if there are more effective methods

for treating the groundwater.

Waste Tank Farm Underdrain
Monitoring

Notable increases in gross beta and tritium activ-
ity at location WN&D1DR, attributable to surface
contamination, were described in the 1993 and
1994 annual Site Environmental Reports. In the
past this location received subsurface drainage
from the high-level waste tank farm area and
channeled it to a nearby surface water drainage.
Since July 1993 this underdrain has been valved
off (isolated) from the site’s storm drain system,
preventing water from freely flowing to the sur-
face drainage. However, samples continue to be
taken from the original collection point, a storm
SEWET aCCess.

Drum Cell Monitoring

Liquid high-level waste (through supernatant
treatment and sludge wash) processed by the
integrated radwaste treatment system (IRTS) pro-
duced, through 1995, 19,877 drums of low-level
cement-solidified waste. Liquid pretreatment op-
erations were completed in May 1995, Drums
produced during all phases of liquid waste proc-
essing are currently being stored aboveground in
the IRTS drum cell.

Most of the gamma radiation emitted from these
drums is shielded by the configuration in which
the drums are stacked, However, some radiation
is emitted through the root of the drum cell,
which is unshielded. This radiation scatters in air
and adds to the existing naturally occurring
gamma-ray background.

Radiation exposure levels are monitored at vari-
ous locations around the drum cell perimeter and

at the closest location accessible by the public —
approximately 300 meters (984 fty west at the
security fence at Rock Springs Road. Baseline
measurements had been taken in 1987 and 1988
before the drums were placed. Two types of
measurements were taken: instantaneous, using a
high-pressure ion chamber (HPIC), and cumula-
tive, using thermoluminescent dosimeters.

The strength of the gamma-ray field can vary
considerably from day to day because of changes
in meteorological conditions. TLD measurements
provide a more accurate estimate of long-term
changes in the radiation field because they integrate
the radiation exposure over an entire calendar
quarter. Such quarterly readings show evidence of
a seasonal cycle. Background radiation levels can
vary annually depending on such factors as average
temperature, air pressure, humidity, precipitation
(including snow cover on the ground), and solar
activity during a particular year. The TLD meas-
urements at the Rock Springs Road location (TLDs
#28 and #31) are presented in Appendix C-4, Table
C-4.1 (p. C4-3).

The most recent data also show that exposure
rates at Rock Springs Road are the same as or
only slightly greater than those seen before any
drums were placed in the drum cell.

Closed Landfill Maintenance

Closure of the on-site nonradioactive construc-
tion and demolition debris landfill (CDDL) was
completed in August 1986. The landfill area was
closed in accordance with the New York State
Department of Environmental Conservation
(NYSDEC) requirements for this type of landfill,
following a closure plan (Standish 1985) ap-
proved by NYSDEC. To meet routine
post-closure requirements, the CDDL cover was
inspected in March and September 1995 and was
found to be in proper condition. Adequate drain-
age was maintained to ensure that no obvious
ponding or soil erosion occurred and that the
grass planted on the clay and soil cap was cut.
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Results of groundwater monitoring in the general
area of the closed landfill are presented in Chap-
ter 3, Groundwater Monitoring (p. 3-24).

Storm Water Monitoring Program

During the summer and fall of 1995, eleven storm
water outfalls were sampled to characterize the
storm water leaving the WVDP site and to collect
data for use in a storm water permit reapplication.
First-flush grab samples were collected during
the first thirty minutes of the storm and flow-
weighted composite samples were collected over
the duration of the storm. The samples were
analyzed for the parameters currently monitored
as part of the existing State Pollutant Discharge
Elimination System (SPDES) permit program
and for several radionuclides.

The applicable regulations require that samples
be collected from the discharge resulting from a
storm event that precipitates more than 0.1 inches
and begins at least seventy-two hours after the
previous measurable storm event.

Qualifying events were identified by monitoring
storm rainfall amounts and measuring the period
of time after the end of each event.

The analytical data measured from the storm
water samples were compiled in a new SPDES
permit application for the site, encompassing all
storm water outfalls and the previously permitted
outfalls, The permit application is to be submitted
to NYSDEC early in 1996.

For more information see the Environmental Com-
pliance Summary.: Calendar Year 1995 (p. lvii).

Residential and Municipal Well
Sampling

In addition to sampling at the locations listed in
Appendix A (A-vi and A-vii), the on-site Environ-
mental Laboratory occasionally is authorized to
analyze samples sent in by local residents and

municipalities at their request and at no cost to
the residents or municipalities. Potable water
samples from private residences near the site
were analyzed this year for gross alpha, gross
beta, tritium, potassium-40, cobalt-60, and ce-
sium-137. All samples were at or below back-
ground activity.

Special Studies
Evaporation Rate Study

A special study was conducted in October 1995
to provide a realistic estimate of the evaporation
rate of tritiated water from the low-level waste
treatment facility lagoons during 1994, This
study was initiated in response to concerns that
the calculations performed for the 1994 National
Emissions Standard for Hazardous Air Pollutants
(NESHAP) report might be overly conservative.

Two computational methods were evaluated and
compared to published estimated values for
evaporation rates from shallow lakes and reser-
voirs in the Western New York region. The first
method involved the same calculation performed
for the 1994 report except that daily average
WVDP meteorological values were used instead
of annual average values in order to provide a
more realistic estimate. In addition, more detailed
data for lagoon 3 water temperatures and tritium
concentrations were obtained for this study. The
evaporation rate derived using the first method
was 34 inches per year (or 0.17 Ci H-3/yr). The
second computational approach incorporated es-
timates of the site humidity over different periods
of the year and also provided an estimate of daily
evaporation rates. This second method resulted
in an estimate of up to 50 inches per year {or 0.25
Ci H-3/yr).

The conclusion reached by this study was that the
estimate of 30 inches per year evaporation trom
the lagoons used in the 1994 annual NESHAP
report is not overly conservative and is within the
expected 25 to 35 inches per year water evapora-
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tion rate cited in the literature for the Western
New York region.

Other Studies

No other special studies such as the previously
completed small mammal study and the survey of
trees near the NDA were conducted in 1995. (See
the 1994 Site Environmental Report for a discus-
sion of these studies.)

Nonradiological Monitoring

Air Mounitoring

onradiological emissions and plant eftluents
Nare controlled and permitted under NYSDEC
and EPA regulations. The regulations that apply to
the WVDP are listed in Table B-2 (p. B-4) in
Appendix B. The individual air permits held by the
WVDP are identified and described in Table B-3
(p. B-5 through B-9).

The nonradiological air permits are for sources
of regulated pollutants that include particulates,
ammonia, nitric acid mist and oxides of nitrogen,
and sulfur. However, monitoring of these pa-
rameters currently is not required.

Surface Water Monitoring

Liguid discharges are regulated under the State
Pollutant Discharge Elimination System
(SPDES). The WVDP holds a SPDES permit that
identifies the outfalls where liquid eftluents are
released to Erdman Brook (Fig. 2-16) and speci-
fies the sampling and analytical requirements for
each outfall. This permit was modified in 1990 to
include additional monitoring requirements at
outfall WNSP0OO1. The WVDP applied for a
renewed SPDES permit in 1992, It was received
in early January 1994 and went into effect on
February 1, 1994 with the expanded monitoring
requirements and, in some cases, more stringent
discharge limitations. The permit was again

modified in April and November of 1994 and in
June 1995.

Three outfalls were identified in the 1995 permit:

e outfall WNSPOO1, discharge from the low-
level waste treatment facility

e outfall WNSPOO7, discharge from the sanitary
and industrial wastewater treatment facility

e outfall WNSPOOS&, groundwater effluent from
the perimeter of the low-level waste treatment
facility storage lagoons.

The conditions and requirements of the current
SPDES permit are summarized in Table C-5.1
{p. C5-3) in Appendix C-3.

Some of the more significant features of the
SPDES permit are the requirements to report
five-day biochemical oxygen demand (BOD-5),
total dissolved solids, iron, and ammonia data as
flow-weighted concentrations and to apply a net
discharge limit for iron. The net limit allows the
Project to account for amounts of iron that are
naturally present in the site’s incoming water.
The flow-weighted limits apply to the sum of the
Project effluents but allow the more dilute efflu-
ents to be factored into the formula for
determining compliance with permit conditions.

The SPDES monitoring data for 1995 are dis-
played in Figures C-5.2 through C-5.53 in
Appendix C-5 (pp. C5-6 through C5-23). The
WVDP reported six noncompliance episodes in
1995 (Table C-5.2 [p. C5-4]). See the Environ-
mental Compliance Summary: Calendar Year
1995 (p. li).

Semiannual grab samples at locations WINSP006
(Frank’s Creek at the security fence),
WNSWAMP (northeast swamp drainage),
WNSW74A (north swamp drainage), and
WFBCBKG (Buttermilk Creek at Fox Valley)
were taken in 1995. These samples are screened
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for organic constituents and selected anions, cat-
ions, and metals. Results of these measurements
for all of these locations are found in Table
C-1.27 (p. C1-22) in Appendix C-1.

Appendix C-1, Tables C-1.19 and C-1.20
(pp. C1-16 and C1-17), present NPOC (non-
purgeable organic carbon), total organic
halogens (TOX), and pH data for two locations
that help monitor the NDA, WNNDADR and
WMNNDATR. (See Fig. 2-3 [p. 2-5].) When
NPOC and TOX values at both locations are
compared, the data suggest that even with
moderate fluctuation there is little if any sig-
nificant difference.

Drinking Water Monitoring

As a result of changes in EPA and New York
State monitoring requirements, the site drinking
water was sampled for copper and lead concen-
trations. (See Safe Drinking Water Act in the
Environmental Compliance Summary. Calendar
Year 1995 [p. liv].) Samples also were collected
for nitrate, fluoride, and metals concentrations
analyses. This sampling activity will be repeated
annually as part of the site’s drinking water
monitoring effort.

Lagoon 3 Phytoplankton and
Chlorophyll Sampling

As part of the investigation into lagoon 3 BOD-5
increases during the summer months, the effects
of both phytoplankton and chlorophyll in the
lagoon system were investigated. The Environ-
mental Laboratory collected several samples
from the lagoons that were then analyzed by the
State University of New York at Brockport. The
investigation indicated that the lagoon system
produces high phytoplankton biomass and chlo-
rophyll levels. The conclusion drawn from the
sampling was that phosphorous levels in the
lagoon system, which were producing high or-
ganic matter, were the ultimate cause of the
elevated BOD.

Lagoon 3 was treated with hydrogen peroxide
and resampled. The results from this sampling
showed that the addition of hydrogen peroxide
did not significantly reduce chlorophyll or phy-
toplankton biomass levels. Brockport
recommended the use of an algicide that would
not increase the total phosphorous levels in the
lagoon to control the biomass levels in the
lagoon system. This recommendation is under
consideration,
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Geological History of the West
Valley Site

" Yhe West Valley Demonstration Project
.. (WVDP) is located on the dissected and
glaciated Allegheny Plateau at the northern
border of Cattaraugus County in southwestern
New York. The site is underlain by a thick
sequence of Holocene (recent) and Pleistocene
(ice age) sediments contained in a steep-sided
bedrock valley. From youngest to oldest, these
unconsolidated deposits consist of alluvial and
glaciofluvial silty coarse-grained deposits,
which are found almost exclusively in the
northern part of the site, and a sequence of up
to three fine-grained glacial tills of Lavery,
Kent, and possible Olean age, which are
separated by  stratified  fluvio-lacustrine
deposits. These glacial sediments are underlain
by bedrock composed of shales and interbedded
siltstones of the upper Devonian Canadaway
and Conneaut Groups, which dip southward at
about 5 m/km (Rickard 1975).

The most widespread glacial unit in the site area
is the Kent till, deposited between 18,000 and
24,000 years ago toward the end of the Wisconsin
glaciation (Albanese et al. 1984). At that time the

ancestral Buttermilk Creek Valley was covered
with ice. As the glacier receded, debris trapped
in the ice was left behind in the vicinity of West
Valley. Meltwater, confined to the valley by the
debris dam at West Valley and the ice front,
formed a glacial lake that persisted until the
glacier receded far enough northward to uncover
older drainageways. As the ice continued to melt
(between 15,500 and 18,000 years ago), more
material was released and deposited to form the
recessional sequence (lacustrine and kame delta
deposits) that presently overlies the Kent till.
Continued recession of the glacier ultimately led
to drainage of the proglacial lake and exposure of
its sediments to erosion (LaFleur 1979).

Between 15,000 and 15,500 years ago the ice
began its last advance (Albanese et al. 1984).
Material from this advance covered the reces-
sional deposits with as much as 40 meters (130
ft) of glacial till. This unit, the Lavery till, is the
uppermost unit throughout much of the site.

The retreat of the Lavery ice left behind another
proglacial lake that ultimately drained, allowing
the modern Buttermilk Creek to flow northward
to Cattaraugus Creek. Post-Lavery outwash and
alluvial fans, including the fan that overlies the
northern part of the WVDP, were deposited on
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Continued recession of the glacier ultimately led
to drainage of the proglacial lake and exposure of
its sediments to erosion (LaFleur 1979).

Between 15,000 and 15,500 years ago the ice
began its last advance (Albanese et al. 1984).
Material from this advance covered the reces-
sional deposits with as much as 40 meters (130
ft) of glacial till. This unit, the Lavery till, is the
uppermost unit throughout much of the site.

The retreat of the Lavery ice left behind another
proglacial lake that ultimately drained, allowing
the modern Buttermilk Creek to flow northward
to Cattaraugus Creek. Post-Lavery outwash and
alluvial fans, including the fan that overlies the
northern part of the WVDP, were deposited on
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the Lavery till between 15,000 and 14,200 years
ago (LaFleur 1979). The modern Buttermilk
Creek has cut the present valley since the final
retreat of the Wisconsin glacier.

Surface Water Hydrology of
the West Valley Site

he Western New York Nuclear Service

Center (WNYNSC) lies within the
Cattaraugus Creek watershed, which empties into
Lake Erie about 43 kilometers (27 mi) southwest
of Buffalo.

The 80-hectare (200-acrey WVDP site is con-
tained within the smaller Frank’s Creek
watershed. Frank’s Creek is a tributary of But-
termilk Creek; Buttermilk Creek, a tributary of
Cattaraugus Creek, drains most of the WNYNSC
and all of the WVDP facilities.

The WVDP is bounded by Frank’s Creek to the
east and south and by Quarry Creek (a tributary
of Frank’s Creek) to the north. Another tributary
of Frank’s Creek, Erdman Brook, bisects the
WVDP into a north and south plateau (Fig. 3-1).

The main plant, waste tanks, and lagoons are
located on the north plateau. The drum cell, the
U.S. Nuclear Regulatory Commission (NRC)-li-~
censed disposal area (NDA), and the New York
State-licensed disposal area (SDA) are on the
south plateau.

Hydrogeology of the West
Valley Site

he WVDP site area is underlain by glacial

tills comprised primarily of clays and silts
separated by coarser-grained interstadial layers.
The sediments above the second (Kent) till (the
Kent recessional sequence, the Lavery till, the
Lavery till-sand, and the surficial sand and
gravel) are generally regarded as containing all

of the potential routes for the migration of
contaminants (via groundwater) from the WVDP
site. See Figures 3-2 and 3-3 (pp. 3-4 and 3-5),
which show relative locations of these sediments
on the north and south plateaus.

The Lavery till and the Kent recessional sequence
underlie both the north and south plateaus. On the
south plateau the upper 2 to 4 meters (7 to 13 ft)
of the Lavery till is exposed at the ground surface
and is weathered and fractured. It is referred to
as the weathered Lavery till. The remaining
thickness of the Lavery till is unweathered and is
called the unweathered Lavery till.

The unweathered Lavery till is predominantly an
olive gray, silty clay glacial till with scattered
lenses of silt and sand. The till ranges up to 40
meters (130 ft) in thickness beneath the active
areas of the site, generally increasing towards
Buttermilk Creek and the center of the bedrock
valley.

Groundwater tlow in the unweathered till is pre-
dominantly vertically downward at a relatively
slow rate, towards the underlying recessional
sequence. The hydraulic conductivities of the
unweathered till are roughly equal to flow veloci-
ties and range from 108 to 107 em/sec (10"5 £0
10 ft/day). Values of vertical and horizontal
hydraulic conductivity obtained from laboratory
analysis of undisturbed cores and field analyses
of piezometer recovery data suggest that the
unweathered till is essentially isotropic, i.e., it
has equal flow properties in both vertical and
horizontal directions.

The underlying Kent recessional sequence con-
sists of alternating deposits of lacustrine clayey
silts and coarse-grained kame delta and outwash
sands and gravels. These deposits underlie the
Lavery till beneath most of the site, pinching
out along the southwestern corner where the
bedrock valley intersects the sequence. Ground-
water flow is predominantly to the northeast,
towards Buttermilk Creek, at an estimated ve-
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Figure 3-2. Geologic Cross Section through the North Plateau

locity of 13 cm/year (0.4 ft/yr). The hydraulic
conductivity is approximately 10°° cm/sec (10"3
ft/day). Recharge comes from the overlying till
and the bedrock in the southwest, and discharge
is to Buttermilk Creek. Underneath the reces-
sional sequence is the less permeable Kent till,
which does not provide a pathway for contami-
nant movement from the WVDP and so is not
discussed further.

North Plateau

On the north plateau, where the main plant, waste
tanks, and lagoons are located, the unweathered
Lavery till is immediately overlain by the surficial
sand and gravel layer. Within the Lavery tili on
the north plateau is another unit, the till-sand.

Surficial Sand and Gravel Layer

The surficial sand and gravel is a silty sand and
gravel layer composed of younger Holocene al-
luvial deposits that overlie older Pleistocene-age
glaciofluvial deposits. Together these two layers
range up to 12.5 meters (41 ft) in thickness near
the center of the plateau and pinch out along the
northern, eastern, and southern edges of the
plateau, where they have been truncated by the
downward erosion of stream gullies.

Depth to groundwater within this layer varies
from 0 meters to 5 meters (0 ft to 16 ft), being
deepest generally beneath the central north pla-
teau (beneath the main plant facilities) and
intersecting the surface farther north towards the
security fence. Groundwater in this layer gener-
ally flows across the north plateau from the




Hydrogeology of the West Valley Site

southwest (near Rock Springs Road) to the north-
east (towards Frank’s Creek). Based on the
testing of forty-one wells in 1995, the geometric
mean saturated hydraulic conductivity is 3. 1x10™
cm/sec (0.87 ft/day). These new data indicate
higher velocities than noted in earlier site reports,
which used a smaller data set of twenty-one wells.
Groundwater near the northwestern and south-
eastern margins of the sand and gravel layer flows
radially outward toward Quarry Creek and Erd-
man Brook, respectively. There is minimal
groundwater flow downward into the underlying
Lavery till.

Lavery Till-sand

On-site investigations from 1989 through 1990
identified a lenticular sandy unit of limited areal
extent and variable thickness within the Lavery
till, primarily beneath the north plateau. Ground-

water flow through this unit apparently is limited
by the cross sectional area of the unit’s erosional
exposure, and surface discharge locations have
not been observed.

South Plateau
Weathered Lavery Till

On the south plateau, the upper portion of Lavery
till exposed at the surface is referred to as the
weathered till. It is physically distinct from the
underlying unweathered till as it has been oxidized
to a brown color and contains numerous fractures
and root tubes. The thickness of this layer generally
varies from 0.9 meters to 4.9 meters (3 ft to 16 ft).
On the north plateau, the weathered till layer is
much thinner or nonexistent.
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Chapter 3. Groundwater Monitoring

Groundwater flow in the weathered till that oc-
curs in the upper 4.9 meters (16 ft) has both
horizontal and vertical components. This enables
the groundwater to move laterally across the
plateau before moving downward into the un-
weathered Lavery till or discharging to nearby
incised stream channels. The hydraulic conduc-
tivity of the weathered till varies from 10810 107
cm/sec (107 to 1072 ft/day), with the highest
conductivities associated with the dense fracture
zones (found within the upper 2 meters [7 ft] of
the unit).

Groundwater Monitoring
Program Overview

Monitoring Well Network

onitoring provides coverage for the five
Mdifferent hydrogeologic units discussed
above: the sand and gravel unit, the weathered
Lavery till, the unweathered Lavery till, the
Lavery till-sand unit, and the Kent recessional
sequence.

Table 3-1 lists the twelve identified super solid
waste management units (SSWMUs), eleven of
which are directly monitored by the well network;
the hydraulic position of each well within the waste
management unit; the geologic unit monitored; and
the depth of each well. Note that monitoring of
wells marked by an asterisk is required by the
3008(h) Administrative Order of Consent. (See the
Environmental Compliance Summary: Calendar
Year 1995, RCRA Facility Investigation [RFI]
Program [p. xlvi] )

Figure 3-1 {p. 3-3) shows the boundaries of these
twelve super solid waste management units at the
WVDP. (Twenty-one of the wells are in the SDA
and are the responsibility of the New York State
Energy Research and Development Authority
[NYSERDA]. Although the SDA is a closed
radioactive waste landfill contiguous with the
Project premises, the WVDP is not responsible

Four designations are often used to indi-
cate a well’s function within the ground-
water monitoring program.

Upgradient well. A well installed hydrau-
lically upgradient of a SSWMU that is
capable of yielding groundwater samples
that are representative of local conditions
and that are not affected by the unit in
question.

Downgradient well. A well installed hy-
draulically downgradient of a SSWMU
that is capable of detecting the migration
of contaminants from the SSWMU.

Background well. A well installed hy-
draulically upgradient of all waste man-
agement units that is capable of yielding
groundwater samples that are repre-
sentative of conditions not affected by site
activities. In some cases upgradient wells
may be downgradient of other units, which
makes them unsuitable for use as true
background wells. However, they are still
useful for providing upgradient informa-
tion about the unit under study.

Crossgradient well. A well installed to the
side of the major downgradient flow path
such that the well is neither upgradient nor
downgradient of the monitored SSWMU.

for the facilities or activities relating to it. Under
a joint agreement with NYSERDA, however, the
Project provides specifically requested technical
support to NYSERDA in SDA-related matters.
Groundwater monitoring results for 1995 for the
SDA are reported in this document in Appendix F
{pp. F-1 through F-11}.)

Table 3-1 identifies the position of a well relative
to the waste management unit monitored. The
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Table 3 - 1

Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUs and Well Hydrogeologic Analytes Well Well Depth
Constituent SWMUs iD Unit as of Position i1}
Number Monitored’ May 1995° in Below
SSWMU? Grade
SSWMU #1 -
Low-level Waste Treatment Facilities:
103* S M D 21.0
o Former Lagoon 1 104 8 M, SV U 23.0
o LLWITF Lagoons 105 M M D 28.0
® LLWITF Building 106 S M D 14.5
® Interceptors 107 7 M D 28.0
e Neutralization Pit 108 T M D 33.0
109 T r D 33.0
1io* T M D 33.0
11r* S E, 5 SV, M D 11.0
114 T P D 29.0
115 T )z U 28.0
116% M M, S U 11.0
8604 8 M U 22.6
8605* S E, 8 SV, M D 12.0
WNSPOOS Groundwater French Drain Monitoring Point
SSWMU #2 - Miscellaneous Small Units:
201 S M U 20.0
® Sludge Ponds 202 78 P U 38.0
® Solvent Dike 203 S D D 18.0
® Fqualization Mixing Basin 204% 7§ U 43.0
® Paper Incinerator 205 A M D 11.0
206 T8 D 37.8
207 S, (1) P D 11.0
208 s D 23.0
8606 S )2 D 12.1

* Monitoring for certain parameters is required by the 3008(h) Order on Consent.

! Hydrogeologic units monitored are: WT = weathered Lavery till; T = unweathered Lavery till; S = sand and gravel; K = Kent recessional
sequence; TS = fill-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit.

? These parameters are in addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and
VOUCs as scheduled before and after May 1995, p = analytical monitoring discontinued after May 1995; well measured for potentiometric (water-level)
data only.

See Table 3-3 for a description of codes and analytes.
* Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient.
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Table 3 - 1 (continued)

Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUs and Well Hydrogeologic Analytes Well Well Depth
Constituent SWMUs D Unit as of Position e
Number Monitored’ May 19957 in Below
SSWMU? Grade

SSWMU #3 - Ligquid Waste Treatment

System.:
301* S M B 16.0
® Liquid Waste Treatment System 302 75 M U 28.0
o Cement Solidification System 305 S p D 31.0
e Main Process Bldg. (specific areas) 306 K 4 D 81.0
307 M p D 16.0
® Background (north plateau) NBIS S, (WI) B 13.0
SSWMU #4 - HLW Storage and Frocessing
Area:
401* S, (T} M, R B 16.0
s Vitrification Facility 402 T8 29.0
® Vifrification Test Tanks 403 S M U 13.0
o HLW Tanks 404 78 P U 36.5
® Supernatant Treatment System 405 T C 12.5
406* S M, R D 16.8
407 K (T) D 75.5
408* S M, R D 38.0
409 T D 55.0
410 K p U 78.0
411 K, (T) y4 U 66.0
- SSWMU #5 - Maintenance Shop Leach
Field:
501+ S M, S U 33.0
® Maintenance Shop Leach Field 502% S M, S, SM D 18.0

* Monitoring for certain parameters is required by the 3008(h) Order on Consent.

! Hydrogeologic units monitored are: WT = weathered Lavery till; T = unweathered Lavery till; S = sand and gravel; K = Kent recessional
sequence; TS = fill-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit.

? These parameters are in addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and
VOCs as scheduled before and after May 1995. p = analytical monitoring discontinued after May 1995; well measured for potentiometric (water-levei)
data only. ‘

See Table 3-3 for a description of codes and analytes,

* Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient,
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Table 3 - 1 (continued)

Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUs and Well Hydrogeologic Analytes Well Well Depth
Constituent SWMUs D Unit as of Position Y
Number Monitored’ May 1995° in Below
SSWMU? Grade

SSWMU #6 - Low-level Waste Storage Area:

601 8 )z D 6.0
o Hardstands {old & new) 602 8 M, 5 D 13.0
® Lag Storage 603 8 P U 13.0
» Lag Storage Additions (LSAs 1, 2, 3, 4) 604 8 M D 11.0
605 S, (T) M, S D 11.0
8607 A M U 17.6
8608 8 P U 19.0
8609* S M, 5 U 24.7
SSWMU #7 - CPC Waste Storage Area:
701 78 P U 28.0
e CPC Waste Storage Area 702 A )4 C 38.0
703 T V4 D 21.0
704 T M D 15.5
705 T P C 21.0
706 8 M B 11.0
707 T, (WT) M D 11.0
SSWMU #8 - Construction and Demolition
Debris Landfill
8071* 8 M, S U 17.5
o Former Construction and Demolition 802% S, (T} M D 11.0
Debris Landfill 803* S E M D 18.0
804* 8 M D 9.0
8603* S M, S U 24.8
8612* 5 E M D 18.1
WNGSEEP* M
Groundwater Seepage Monitoring Point
WNDMPNE N/A

* Monitoring for certain parameters is required by the 3008(h) Order on Consent.
N/A - Not applicable. Monitoring point was discontinued after May 1995.

! Hydrogeologic units monitored are: WT = weathered Lavery till; T = unweathered Lavery 6ill; 8 = sand and gravel; K = Kent recessional sequence;
T8 = gll-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit.

? These parameters are in addition fo the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and
VOCs as scheduled before and after May 1995, p = analytical monitoring discontinued afier May 1995; well measured for potentiometric (water-level)
data only.

See Table 3-3 for a description of codes and analytes.

? Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient.
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Table 3 - 1 (continued)

Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUs and Well Hydrogeologic Analytes Well Well Depth
Constituent SWMUs D Unit as of Position izl
Number Monitored’ May 1995° in Below
SSWMU? Grade

SSWMU #9 - NRC-licensed Disposal Area:

901 * K (1) M U 136.0
® NRC-licensed Disposal Area 902* K ) )4 U 128.0
* Container Storage Area 203* K (T M D 133.0
» Trench Interceptor Project 904 T r D 26.0
905 S M R D 23.0
06+ wr M D 10.0
907 WI, (1) P D 16.0
908* Wi, (1) M U 21.0
909* Wr, (T) E MR D 23.0
9i0* T M D 29.6
8610%* K D 114.0
86171+ K M D 120.0
WNNDATR E, R M
Interceptor Trench Manhole Sump
SSWMU #10 - IRTS Drum Cell:
1001 K, (1) p U 116.0
® J[RTS Drum Cell 1002 K (T P D 113.0
® Background (south plateau) 1003 K p D 138.0
1004 K T P D 108.0
1005* WI, (1) M U 19.0
1006* WT, (T) M D 20.0
1007 W1, (1) M D 23.0
1008B K, (T) M B 51.0
1008C* W1, (T) M B 18.0

* Monitoring for certain parameters is required by the 3008(h) Order on Consent.

! Hydrogeologic units monitored are: WT = weathered Lavery 6ill; T = unweathered Lavery 4ll; § = sand and gravel; K = Kent recessional sequence;
T8 = till-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit.

? These pavameters are in addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality paramelters, and
VOCs as scheduled before and after May 1995, p = analytical monitoring discontinued after May 1995; well measured for potentiometric (water-level)
data only.

See Table 3-3 for a description of codes and analytes.
3 Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient.
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Table 3 - 1 (continued)

Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUs and Well Hydrogeologic Analytes Well Well Depth
Constituent SWMUs ID Unit as of Position i
Number Monitored’ May 1995* in Below
SSWMU? Grade

SSWMU #11 ~ State-licensed Disposal Area:

11014 WI, (T) See U 16.0

s State-licensed Disposal Area 1101B T Appendix F U 30.0
(SDA)[NYSERDA] 1101C K U 110.0
NOTE: The SDA is sampled by NYSERDA 11024 Wr, (T) D 17.0
under an independent monitoring program 11028 T D 31.0
11034 WI, (T) D 16.0

1103B T D 26.0
1103C K D 111.0

11044 WrT, (T) D 19.0

1104B T D 36.0
1104C K D 114.0

11054 W7, (T) D 21.0

11058 T D 36.0

11064 K U 16.0

11068 T U 31.0

11074 T D 19.0

11084 WT, (1) U 16.0

11094 T U 16.0

11098 WT, (T) U 31.0

11104 WT, (T) D 20.0

11114 WI, (T) D 21.0

* Monitoring for certain parameters is required by the 3008(h) Order on Consent.

! Hydrogeologic units monitored are: WT = weathered Lavery till; T = unweathered Lavery till; S = sand and gravel; K = Kent recessional sequence;
T8 = tll-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit.

2 These parameters are in addition to the contamination indicator parameters, radiological indicator parameters, groundwater quality parameters, and
VOCs as scheduled before and after May 1995. p = analytical monitoring discontinued after May 1995; well measured for potentiometric (water-level)
data only.

See Table 3-3 for a description of codes and analytes.
¥ Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient,
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Table 3 - 1 (concluded)

Groundwater Monitoring Network: Super Solid Waste Management Units

SSWMUs and Well Hydrogeologic Analytes Well Well Depth
Constituent SWMUs 1) Unir as of Position i)
Number Monitored” May 1995° in Below
SSWMU? Grade
SSWMU #12 - Hazardous Waste Storage {No wells installed for SSWMU #12)
Lockers
Motor Fuel Storage Area (Monitors R86134 S, (T p C 8.0
underground storage tanks. R8613B & P C 8.0
Not a SSWMU.) RBGI3C AY P D 6.5
Well ID Number Hydrogeologic Sampling Well Depth
Unit Agenda® (ft)
Monitored’ Below
Grade
WP-A 5 RI 33
wp-C A RI 23
WP-D 5 RI 26
WP-E A RI 22
wP-F S RI 36
WP-G 8 Rl 34
WP-H hY R 17

* Monitoring for cerfain parameters is required by the 3008(h) Order on Consent.

! Hydrogeologic units monitored are: WT = weathered Lavery ill; T = unweathered Lavery till; § = sand and gravel; K = Kent recessional sequence;
T8 = #ll-sand. Units enclosed in parentheses indicate the hydrogeologic unit is only a secondary monitoring unit.

? These parameters are in addition to the contamination indicator pavameters, radiological indicator parameters, groundwater quality parameters, and
VOCs as scheduled before and after May 1995, p = analytical monitoring discontinued after May 1995; well measured for potentiometric (water-level)
data only.

See Table 3-3 for a description of codes and analytes.

* Well position in SSWMU: U = upgradient; D = downgradient; B = background; C = crossgradient,
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Groundwater Monitoring Program Overview

wells monitoring a given hydrogeologic unit
(e.g., sand and gravel, weathered Lavery till) also
may be arranged in a generalized upgradient to
downgradient order based upon their location
within the entire hydrogeologic unit. The hydrau-
lic position of a well relative to a SSWMU, i.e.,
upgradient or downgradient, does not necessarily
match that same well’s position within a hydro-
geologic unit. For example, a well that is
upgradient in relation to a SSWMU may be
located at any position within a hydrogeologic
unit, depending on the geographic position of the
SSWMU within the hydrogeologic unit. In gen-
eral, the following text and graphics refer to the
hydraulic position of monitoring wells within
their respective hydrogeologic units, thus provid-
ing a site-wide hydrogeologic unit perspective.

History of the Monitoring Program

The groundwater monitoring program is de-
signed to support DOE Order 5400.1
requirements and the RCRA 3008(h) Order on
Consent. In general, the nature of the program
is dictated by these requirements in conjunction
with current operating practices and historical
knowledge of previous site activities.

Monitoring Program: 1984 - 1994

The WVDP groundwater monitoring program
has evolved over the years to meet changing
needs: The pre-operational monitoring pro-
gram began in 1984 with twenty wells located
around the main plant and the NDA. In 1986
the program was expanded to accommodate
technical requirements for groundwater moni-
toring at facilities holding RCRA interim
status: the areas identified for additional
groundwater monitoring were the lagoon sys-
tem, the waste tank farm, and the NDA. An
additional network of fourteen wells, a ground-
water seep, and the french drain was designed
to monitor the three waste management units.

The groundwater monitoring program was ex-
panded in 1989 and 1990 (Fig. A-3 [p. A-49] in
Appendix A) in order to provide more detailed
characterization of the groundwater and to provide
information for the environmental information
documents (EIDs). The EIDs were being prepared
to support the environmental impact statement
(EIS) that would detail possible alternatives for
eventual closure of the WVDP site.

The RFI program, established to protect human
health and the environment from potential re-
leases of RCRA-regulated hazardous wastes
and/or constituents from solid waste management
units, focuses on determining the nature and
extent of existing releases and evaluating the
potential for future releases of RCRA-regulated
hazardous waste or constituents from solid waste
management units.

Collecting a Soil Core Sample for Analysis




Chapter 3. Groundwater Monitoring

The wells installed in 1989 and 1990 were gradu-
ally incorporated into the program during 1991,
and the entire network followed full sampling
schedules in 1992, 1993, and 1994 except for the
two wells that were added to the network in 1992
(wells 909 and 910).

The parameters measured included both chemical
and radiological constituents.

Monitoring Program: 1995

Table 3-2 indicates that all the actively monitored
locations continued to be sampled routinely in
1995 for indicator parameters (pH and specific
conductance) and radiologic indicator parameters
(gross alpha, gross beta, and tritium), just as in
previous years. All locations were sampled for
groundwater quality parameters once during
1995. Samples from selected locations were ana-
lyzed for additional parameters such as organics,
metals, and radioisotopic analytes during the last
two quarters of 1995.

The WVDP is currently continuing the RCRA
facility investigations, and reports on each
SSWMU are being completed. However, because
most of the baseline data has been collected, the
groundwater program can now focus on routine,
long-term monitoring.

In May 1995, an analysis of the groundwater
monitoring program with respect to long-term
monitoring indicated that certain well placements
and/or monitoring parameters were now redun-
dant. A new program was developed, evolving
from one that required an intensive collection of
data, as required by the RFIs and EIDs, to one
that provides long-term environmental surveil-
lance as required by the DOE 5400-series Orders
and agreements with the EPA and NYSDEC. The
new program incorporates three major changes:

® The number of wells monitored was reduced.
This change was implemented in May 1995.
By the end of calendar year 1995 a total of

The radionuclides present at the WVDP
site are residues from the reprocessing of
commercial nuclear fuel during the 1960s
and early 1970s. A very small fraction of
these radionuclides is released off-site
annually through ventilation systems and
liquid discharges and makes a negligible
contribution to the radiation dose to the
surrounding population through a variety
of exposure pathways.

fifty-six groundwater monitoring points were
providing radiological and chemical surveil-
lance of both active and inactive SSWMUSs and
of general site-wide conditions. On-site ac-
tively monitored groundwater locations are
shown on Figure 3-1 (p. 3-3). The benefits of
reducing unnecessary monitoring include the
ability to focus more attention on specific
areas of interest.

The analyte list was modified to focus on
specific parameters of interest. As the RFIs
are reviewed, the list will continue to be
modified as necessary.

Finally, the new program will institute the use
of “trigger levels” for all chemical and radio-
logical analytes. These pre-set limits are con-
servative values for chemical or radiological
concentrations that have been developed by
the WVDP and entered into a database. Actual
measured values are compared to the trigger
limits as data are entered into the database.
When the actual value exceeds the conserva-
tive trigger limit, the data are flagged by the
computer and results are investigated. The
trigger levels have been entered into the Labo-
ratory Information Management System
(LIMS). As new results are entered into the
site database, they are electronically compared
with these pre-set trigger levels, and ex-
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Table 3 - 2

1995 Groundwater Monitoring Schedule

Sampling Quarter 1 2 3 4
Sample Date 12/01/94-12/08/94 | 4/01/95-4/16/95 | 6/01/95-6/15/95 | 9/06/95-9/15/95
Contamination Indicators o Ve * *
(I) and Radiological

Indicators (RI)

Groundwater Quality N/§ v N/S N/S
Parameters (G)

Volatile Organic * * * *
Compounds (V)

Semivolatile Organic N/A N/A * *
Compounds (SV)

Metals (M) N/A N/A * *
Strontium-90 (5) N/A N/A * *
Radioisotopic N/A N/A * N/S
Parameters (R)

Special Monitoring N/A N/A * *
Parameters (SM)

N/§ - Not sampled.
N/A - Not applicable.

v Analysis performed at all locations.
* Analysis performed at selected monitoring locations only. See Table 3-3 for a description of each analyte group.
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Chapter 3. Groundwater Monitoring

Sampling Methodology

Samples are collected from monitoring wells using either dedicated Teflon® well bailers
or bladder pumps. (Dedicated bailers are equipped with Teflon®-coated stainless steel
leaders.)

The method of collection used depends on well construction, water depth, and the
water-yielding characteristics of the well. Teflon® bailers are used in wells with low
standing water volume; bladder pumps are used in wells with good water-yielding
characteristics.

To ensure that only representative groundwater is sampled, three well volumes are
removed (purged) from the well before the actual samples are collected. If three well
volumes cannot be removed because of limited recharge, purging the well to dryness
provides sufficient purging. Conductivity and pH are measured before sampling and after
sampling, if sufficient water is still available, to confirm the geochemical stability of the
groundwater during sampling.

The Teflon® bailer, a tube with a check valve at the bottom and the top, is lowered into
the well until it reaches the desired point in the water column. The bailer is lowered slowly
to ensure that the water column is not agitated and is then withdrawn from the well with
a sample and emptied into a sample container. The bailer, bailer line, and
bottom-emptying device used to drain the bailer are dedicated to the well, i.e., are used
exclusively for that well at all times.

Bladder pumps use compressed air to gently squeeze a Teflon® bladder that is encased
in a stainless steel tube located near the bottom of the well. When the pressure is released,
new groundwater flows into the bladder. A series of check valves ensures that the water
flows only in one direction. The drive air is always kept separate from the sample and is
expelled to the surface by a separate line.

Bladder pumps reduce mixing and agitation of the water in the well. Each bladder pump
system is dedicated to its individual well to reduce the likelihood of sample contamination
Jrom external materials or cross contamination. The compressor and air control box can
be used from well to well because they do not contact the sample.

Immediately after the samples are collected they are put into a cooler and returned to the
Project’s Environmental Laboratory. The samples are then either packaged for expedited
delivery to an off-site contract laboratory or put into controlled storage to await on-site
testing.




Groundwater Monitoring Results

ceedances are flagged for
evaluation. (In many cases ex-
ceedances are found to be a
result of an analytical or data
entry error, while other cases of
confirmed exceedances are
evaluated further.) Using trig-
ger levels allows a prompt focus
on any monitoring anomalies.

Groundwater monitoring activi-
ties at the WY DP are summarized
in two primary documents, the
Groundwater Monitoring Plan
(West Valley Nuclear Services
Co., Inc. December 1995) and
the Groundwater Protection
Management Program Plan
(West Valley Nuclear Services
Co., Inc. 1994). The Groundwa-
ter Monitoring Plan focuses on
long-term monitoring require-
ments specified under the RCRA
and DOE programs. The Ground-
water Protection Management
Program Plan provides additional
information regarding groundwa-
ter quality activities in place at the
WVDP.

The categories of groundwater
sampling parameters collected
are noted in Table 3-3 (p. 3-20).
Table 3-2 (p. 3-15) indicates the
sampling schedule for these pa-
rameters during 1995.

Ten off-site water supply wells, sampled for radio-
logical parameters, pH, and conductivity, were also
part of the groundwater monitoring program during
1995, These wells are used by site neighbors as

N

sources of drinking water (Fig. 3-4 [p. 3-19])

Measuring Water Levels in a Groundwater Monitoring Well

Groundwater Monitoring
Results

uccessful implementation of the WVDP’s
h.Jgroundwater monitoring program includes
proper placement of groundwater monitoring
wells, using appropriate methods of sample
collection, reviewing analytical data and quality
control information, and presenting, summarizing,
and evaluating the resulting data appropriately.
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Chapter 3. Groundwater Monitoring

Data are presented in this report through tables
and graphs.

Presentation of Results in Tables

Appendix E tables contain the results of sampling
for contamination indicator parameters (Tables
E-1 through E-5 {pp. E-3 through E-10}), ground-
water quality parameters (Tables E-6 through
E-10 [pp. E-11 through E-18]), and the results of
sampling for focused parameters (Tables E-12
through E-16 [pp. E-23 through E-31]). Table
E-11 (p. E-19) lists the practical quantitation
limits (PQLs) for individual analytes. Analyte
groups are described in Table 3-3 (p. 3-20).

The tables in Appendix E (pp. E-1 through E-31)
present the results of the groundwater monitoring
program grouped according to the five hydro-
geologic units monitored: the sand and gravel
unit, the Lavery till-sand unit, the weathered
Lavery till unit, the unweathered Lavery till unit,
and the Kent recessional sequence.

The tables summarizing the contamination indi-
cator parameters, the groundwater quality
parameters, and the other focused parameters
also display each well’s hydraulic position rela-
tive to other wells within the same hydrogeologic
unit. These positions are identified as UP, which
refers to either background or upgradient wells,
and DOWN - B, DOWN - C, and DOWN - D.
Upgradient locations are designated UP because
they are upgradient of all the other locations.
Downgradient locations are designated B, C, or
D to indicate their positions along the groundwa-
ter flow path relative to each other. For example,
wells denoted as DOWN - C in the sand and
gravel unit are downgradient of both UP and
DOWN - B wells but are upgradient of DOWN -
D wells. Grouping the wells by hydraulic position
provides a logical basis for presenting the ground-
water monitoring data in the tables and figures in
this report.

These tables also list the sample collection peri-
ods. Samples were collected each quarter from
December 1994 (the first quarter of 1995)
through October 1995 (the fourth quarter of
1995). Wells were sampled for the indicator
parameters as listed in Table 3-3 (p. 3-20).

Presentation of Results in Graphs

High-low graphs have been prepared to present
contamination indicator data for individual loca-
tions within the same hydrogeologic unit. All the
1995 results obtained for selected parameters
(pH, conductivity, total organic carbon, total
organic halogens, gross alpha, gross beta, and
tritium) were used to construct the high-low
graphs for each well within each hydrogeologic
unit. These graphs allow results for wells within
a given hydrogeologic unit to be visually com-
pared to each other.

All high-low graphs shown at the end of this
chapter present the upgradient wells on the left
side of the figure. Downgradient locations are
plotted to the right according to their relative
position along the groundwater flow path.

On the nonradiological graphs (pH, conductivity,
total organic carbon, and total organic halogens),
the upper and lower tick marks on the vertical bar
indicate the highest and lowest measurements
recorded during 1995. The middle tick represents
the arithmetic mean of all 1995 results. The
vertical bar thus represents the total range of the
data set for each monitoring location.

On radiological graphs (gross alpha, gross beta,
and tritium), the upper and lower tick marks on
the vertical bar indicate the upper and lower
ranges of the pooled error terms. This is a more
accurate method of representing radiological data
than presenting only the mean, which does not
show the whole range of possible values. By
displaying the uncertainty together with the
mean, a more realistic perspective is obtained.
(See also Chapter 5, Data Reporting [p. 5-7].)
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Table 3 - 3

Description of 1995 Groundwater Sampling and Analysis Agenda

ANALYTE GROUP

Indicator Parameters (I)

DESCRIPTION OF PARAMETERS

pH!, specific conductance', total organic carbon (TOC)*?
total organic halogens (TOX)?, gamma scan®

Rmﬁi@]@gical Indicator Parameters (RI)

Gross alpha, gross beta, tritium

Groundwater Quality Parameters

Alkalinity, aluminum, calcium, chloride, iron,
magnesium, manganese, nitrate/nitrite, phosphate,
potassium, sodium, silica, sulfate, sulfide

RCRA Hazardous Constituent Metals (M)

Antimony, arsenic, barium, beryllium, cadmium, lead,
chromium, mercury, nickel, selenium, silver, thallium

Volatile Organic Compounds (V)

Appendix IX VOCs (see Table E-11)

Semivolatile Organic Compounds (SV)

Appendix IX SVOCs (see Table E-11)

Expanded Compound List: V, SV, and
Appendix IX metals (E)

Appendix IX VOCs, SVOCs, and metals (see Table E-11)

Radioisotopic Analyses: alpha, beta, and
gamma emitters (R)

C-14, Cs-137, 1-129, Ra-226, Ra-228, Sr-90, Tc-99,
U-232, U-233/234, U-235/236, U-238, total uranium

Strontiom-90 (&)

Sr-90

Special Monitoring Parameters (SM)

Arsenic, aluminum, cadmium, chromium, cobalt, copper,
iron, lead, manganese, nickel, selenium, vanadium, zinc

! Field measurement.

? Comprises only nonpurgeable organic carbon (NPOC).

* Discontinued after second-quarter sampling.




Groundwater Monitoring Results

The sample counting results for gross alpha,
gross beta, and tritium, even if below the mini-
mum detectable concentrations, were used to
generate the high-low graphs. Thus, negative
values were included. This is most common for
the gross alpha analyses, where sample radiologi-
cal counting results may be lower than the
associated instrument background.

Analyses for total organic carbon (TOC) and total
organic halogens (TOX) were discontinued after
the tirst two rounds of 1995 because they provided
little value in the past and because the program has
evolved to comprise analyses of specific organic
compounds at selected locations where organic
contamination has been detected or locations that
are downgradient of suspected sources. As in 1994,
low concentrations of acetone (17 pg/L and 21
ug/L on replicate analyses) were detected at well

103. The pH at this location also continues to be
elevated.

Trend line graphs have been used to show concen-
trations of a particular parameter over time at
monitoring locations of interest. Results for the
volatile organic compounds 1,1-dichloroethane
(1,1-DCA) at wells 8609 and 8612, 1,2-dichlo-
roethylene (1,2-DCE) at well 8612, and
dichlorodiftuoromethane (DCDFMeth) at wells
803 and 8612 are plotted using this format in
Figures 3-41 and 3-41a (p. 3-40). See also Tables
E-12 and E-13 (p. E-23). Long-term trends (five-
and ten-year) of gross beta and tritium for selected
groundwater monitoring locations (104, 111, 408,
501, 502, 801, 8603, 8604, 8605, [WN]GSEEP,
and [WN]SP008) are also shown in Figures 3-42
through 3-43a (pp. 3-41 and 3-42).

Receiving Groundwater Samples at the Environmental Laboratory Computerized Log-in Station
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On-screen Review of a Gamma Count

The 1995 sampling results are grouped and sum-
marized according to the five hydrogeologic units
in order to present the results of the groundwater
monitoring program on a site-wide basis and to
provide intra-unit comparisons. (More detailed
assessments of potential releases from SSWMU's
are being prepared in accordance with the site’s
RCRA Facility Investigation Work Plan, as re-
quired by the RCRA 3008(h) Order on Consent.)

With the exception of groundwater monitoring
results for gross beta on the north plateau, there
have been no new developments in 1995. Moni-
toring results have been consistent with historical
levels, which have been discussed in previous site
reports. Updated 1995 concentrations are pre-
sented in Appendix E (pp. E-1 through E-31).

Previous site reports have referred to specific
monitoring locations as exhibiting notable con-
centrations of particular analytes. As a result of
the reduction in 1995 in the number of wells
monitored, many of these locations previously
discussed (as well as others not discussed) are no
longer routinely sampled. In every such case,
ongoing monitoring coverage of nearby locations
provides sufficient surveillance. Wells falling into
this category that were previously discussed and are
now discontinued are 109, 114, 115,203,207, 305,
307, 404, 410, 411, 601, 603, 701, 702, 703, 705,
904, 905, 907, 1001, 1002, 1003, 1004, 8606,
8608, and 8613a, b, and c.

Well 202, previously noted for high pH, is no
longer sampled because it has been determined
that cement grout used to install the well is




Groundwater Monitoring Results

responsible for the anomalous pH. The very high
pH of samples trom that well tended to interfere
with other analyses.

Sampling location WNDMPNE was discontinued
as a groundwater monitoring location after May
1995 because, as defined in the Glossary, it is
technically a surface water sampling location.
Sampling of WNDMPNE up to May 1995 is
reported in Appendix E. Groundwater seepage
continues to contribute to total discharges at this
location. This location, which exhibited the ear-
liest evidence in 1993 that elevated gross beta on
the north plateau may have been discharging at
the plateau edge, continues to be monitored as
surface water location WNSWAMP and is re-
ported in Appendix C-1, Table C-1.7 (p. C1-8).

In 1993 and 1994, the expanded characterization
of groundwater included sampling and analysis
for several radionuclides. Of these radionuclides,
strontium-90 was most frequently found to ex-
ceed background concentrations. Since
concentrations of strontium-90 can be inferred as
a percentage of gross beta concentrations, there
is no longer a continuing need to analyze for both
parameters. Results from the less expensive
analyses for gross beta (allowing at least ten days
for samples to reach equilibrium with respect to
yttrium-90 ingrowth) can be multiplied by 40%
to S0% to arrive at an approximation of the
strontium-90 concentrations.

Technetium-99, iodine-129, and carbon-14 ra-
dionuclides, which were previously noted at
several monitoring locations at concentrations
above background levels, have been demon-
strated to comprise very small percentages of
total gross beta concentrations. While elevated
levels in 1993 and 1994 were noted at specific
locations, none were above DCGs, and gross beta
analyses continue to provide surveillance on a
quarterly basis.

Elevated alpha-emitting radionuclides such as
radium-228, uranium-232, uranium-233/234,

and uranium-238 were noted in the 1994 site
report for isolated monitoring locations. How-
ever, in all cases, these levels were low (far below
DCGs) and close to background levels. The site
continues to monitor all these areas for gross
alpha on a quarterly basis.

Long-term Trends of Gross Beta and
Tritium at Selected Groundwater
Monitoring Locations

Trend graphs showing results of groundwater
monitoring at monitoring locations 8603, 8604,
8605, WNGSEEP, and WNSP008 from 1986
through 1995 for gross beta (Fig. 3-42 [p. 3-41])
and tritium (Fig. 3-43 [p. 3-42]) were prepared
for selected locations in the unit of greatest con-
cern. Results are presented on a logarithmic scale
to adequately represent locations of differing
concentrations. These specific groundwater
monitoring locations in the sand and gravel unit
were selected for trending because they have
shown elevated or rising levels of these constitu-
ents (gross beta) or falling trends (tritium).

The graph of gross beta activity at monitoring
locations 8603, 8604, 8605, WNGSEEP, and
WNSPOO08 (Fig. 3-42 [p. 3-41]) indicates steadily
rising trends at wells 8603 and 8604. Well 8604
is located to the north of lagoon 4 in SSWMU #1
and extends to 23.0 feet below grade. Results
from well 8603, which is north of 8604, at a depth
of 25.4 feet, have continued to show a steady
upward trend. The source of the increasing gross
beta activity is associated with the groundwater
plume originating from below the process building.

Lagoon 1, formerly part of the low-level waste
treatment facility, was identified as a source of
north plateau contamination contributing to the
gross beta activity at wells 8605 and 111. The
gross beta concentrations at both wells have re-
mained at a steady level over the entire ten-year
(well 8605) and five-year (well 111) monitoring
periods.
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Figure 3-43 (p. 3-42) shows the ten-year trend
for tritium concentrations for the same monitor-
ing locations (8603, 8604, 8605, WNGSEEP,
and WNSP008). All of these points, with the
exception of WNGSEEP, indicate gradually de-
clining trends in tritium.

Figures 3-42a (p. 3-41) and 3-43a (p. 3-42)
present gross beta and tritium concentrations for
wells 104, 111, 408, 501, 502, and 801 over the
five-year period that the WVDP’s current
groundwater monitoring program has been in
place. (For the sake of clarity, these graphs now
show annual averages rather than individual re-
sults to accommodate the increased amount of
data that has been collected.) The wells selected
for these five-year trend graphs represent on-site
locations with levels of gross beta and/or tritium
activity that are elevated above background lev-
els. The two graphs used last year to show trends
in beta activity have been merged into one. Moni-
toring location WNDMPNE has been removed
because it is technically a surface water sampling
location and is now discussed in Chaprer 2,
Environmental Monitoring. Background well
NB1S was also removed from the graph to allow
the illustration of additional wells where elevated
radiological activity (i.e., wells 104, 111, and
801) may be a concern. However, the average
background concentration is plotted on each
graph for comparison purposes. All wells shown
in these figures monitor the sand and gravel unit.
Well 111 exhibits a relatively steady decreasing
trend in tritium concentrations. This well is lo-
cated near former lagoon 1 within SSWMU #1.

Interim Mitigative Measures
Near the Leading Edge of the
Gross Beta Plume on the North
Plateau

Ithough elevated gross beta has bheen
reported historically in localized areas north
and east of the process building, in December

1993 elevated gross beta concentrations were
detected in surface water at former sampling
location WNDMPNE, located at the edge of the
plateau. This detection initiated a subsurface
investigation in which groundwater and soil was
sampled using the Geoprobe®, a mobile sampling
system, to define the extent of the gross beta
plume beneath and downgradient of the process
building. The gross beta plume delineated was
approximately 300 feet wide and 800 feet long.

The highest gross beta concentrations in ground-
water and soil were located near the southwest
corner of the process building. The maximum
activity in groundwater was 3.6E-03 puCi/mL,
and the maximum activity in soil reached 2.4E-02
puCi/g.  Strontium-90 and its daughter product,
yitrium-90, were determined to be responsible for
most of the elevated gross beta in the groundwater
and soil beneath and downgradient of the process
building (West Valley Nuclear Services Co., Inc.
1995).

The interim measure designed to mitigate the gross
beta plume on the north plateau is located near the
leading edge of a lobe of the plume that is prefer-
entially flowing from the main plume body towards
the edge of the plateau (Fig. 3-5). Two extraction
wells (RW-01 and RW-02) were installed near the
leading edge of the plume.

A pump-and-treat system was installed to treat
groundwater extracted from these two wells using
an ion-exchange resin column that removes stron-
tium from the groundwater before it is discharged
to the low-level waste treatment facility (lagoons
2, 4,.0r 5). As necessary for treatment in the
LILWTF and as required by the current SPDES
permit for radiologic species, this pretreatment
reduces both the activity and hardness of the
groundwater being routed to the LLWTF.

An ongoing analysis of water-level data obtained
during the operation of these two wells indicates
that they capture a majority of the gross beta lobe.
A third extraction well will be positioned between
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the two current wells to increase the groundwater
capture zone and intercept a greater volume of the
groundwater plume in order to decrease the
amount of contaminated water flowing towards
the edge of the plateau.

Discussion of Site Groundwater
Monitoring

he groundwater monitoring program was

considerably revised in 1995. Revisions
were aimed at using the knowledge gained from
recent characterization efforts to focus the overall
program. By the end of 1995, fewer wells were
sampled and, in many cases, fewer parameters
were analyzed than in 1994, This reflects the
expected transition of the program from one
dominated by data collection needs for adequate
characterization to one more focused on
providing  efficient ongoing  monitoring
surveillance. Data collection needs are expected
to further decrease as the RCRA facility
investigation reports are made final.

Off-site Groundwater
Monitoring Program

During 1995 all of the off-site groundwater
residential  wells  were sampled for
radiological constituents, pH, and conductivity.
Sampling and analysis indicated no evidence of
contamination by the WVDP of these off-site
water supplies. Analytical results are found in
Table C-1.26 (p. C1-21) in Appendix C-1.
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Figure 3-7. Conductivity (umhos/cm®@25°C) in Groundwater Samples from the Sand and Gravel Unit
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Figure 3-8. Total Organic Carbon (mg/L) in Groundwater Samples from the Sand and Gravel Unit
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Figure 3-9. Total Organic Halogens {.g/L) in Groundwater Samples from the Sand and Gravel Unit

3-28



4.0E-07

3.0E-07 I

2.0E-07

1.6E-07

0.0+ 00 ~rememgup—f—280

|
|
|

~1.0E-07

~2.08-07

1 ¥ 1 k] i i 4 ] 1 ¥ ¥ v 1 | i 1 T 4 v T Ll 1 T L 1 ] i ¥ ] ] 1 ¥ ] 7 ¥ ¥ 1 1 H 4 14 ¥ i ¥
NBIS 0401 0706 0305 0603 S613B 0103 0111 0205 0406 0501 0602 8605 8607 8609 0105 0116 0605 0802 0804 8603 8612 GSEEP
0301 0403 0201 0307 B613A 8613C 0104 0203 0207 0408 0502 0604 606 8608 SPOOS 0106 0601 0801 0803 0905 8604 DMPNE

Sampling Location

Figure 3-710. Gross Alpha (uwCi/mL) in Groundwater Samples from the Sand and Gravel Unit
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Figure 3-11. Gross Beta (1.Ci/mL) in Groundwater Samples from the Sand and Gravel Unit
{Figs. 3-11a and 3-11b follow with magnified scales.)
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Figure 3-11b. Gross Beta (LWCi/ml) in Groundwater Samples from the Sand and Gravel Unit
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Figure 3-12a. Tritium Activity (wWCi/mL) in Groundwater Samples from the Sand and Gravel Unit
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Samples from the Unweathered Lavery Till Unit



standard units

2.0

8.0

7.0

6.0

Figure 3-34. pH of Groundwater Samples from the

16

mg/L

Figure 3-36. Total Organic Carbon (mg/L) in

}ffl

s

1

T L H T H T T T 1
1001 10088 0901 0902 0903 1002 10603 1004 B610 8611

Sampling Location

Kent Recessional Sequence

T T T T T T L T T
1001 1008B 0901 0902 0903 1002 1003 1004 8610 8611

Sathling Location

Groundwater Samples from the
Kent Recessional Sequence

1300
L
1100
CD
Q 900
g
g }
w
Q
§ 760 i
=
500
o e ik
300

Sampling Location

50

T H H H 1 L L] T ¥
1001 1008B 0901 0902 0903 1002 1003 1004 8610 8611

Figure 3-35. Conductivity {lunhos/cm@25°C) of
Groundwater Samples from the
Kent Recessional Sequence

40

20

10

Sampling Location

Figure 3-37. Total Organic Halogens {ug/L) in
Groundwater Samples from the
Kent Recessional Sequence

T T ¥ Y T T T T T
1601 10088 0901 0902 0%03 10602 1003 1004 86106 8611



2.0E-08 2.5E-08

2.0E-08
1.50-08
1.5E-08
wy  LOE-08 -
£ £
) S 1.0E-08
o =
5.06-09 - - 1
5.0E-09 y T l

e L L LT { SISERNER

I l I | ?{- l 0.08+00

H H H ¥ T T H T
1001 10085 0901 0902 0903 1002 1003 1004 8610 8611

-5, 0E-09

-5,0E-09

H H H T H H H H T
1001 1008B 0901 0902 0903 1002 1003 1004 8610 8611

Sampling Location Sampling Location

Figure 3-38. Gross Alpha (\WCi/mL) in Groundwater Figure 3-39. Gross Beta (uCi/mL)} in Groundwater
Samples from the Kent Recessional Sequence Samples from the Kent Recessional Sequence

4.08-07

3.0E-07

2.0E-07

i,

/s
i

1.OE-07 o .

o7

006+ 00 -

-1.0E-97

-2.0E-87

T H ¥ H T T T
1001 10088 090110902‘094}3 1002 1003 1004 8610 8611

Sampling Location
Figure 3-40. Tritium Activity (wCi/mlL) in

Groundwater Samples from the
Kent Recessional Sequence



50

40

30

2

10

¢

Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96

—&— 1,1-DCA @ 8609 —%&— 1,1-DCA @ 8612 -~ 1,2-DCE @ 8612
Figure 3-41. Six-Year Trends (1990 through 1995) of 1,1-DCA and 1,2-DCE (ug/L)
at Selected Groundwater Locations

48
35
30
25
20
15
10
5
0
Jan-91 Jan-92 Jan-93 Jan-94 Jan-95 Jan-96

—&— 0803 @~ 8612

Figure 3-41a. Five-Year Trends (1991 through 1995) of Dichlorodifiuoromethane (DCD¥FMeth) (ng/L)
at Selected Groundwater Locations




1E-04

1E-03
{E-06
1E-07
1E-08 !
] e : -
Average Concentration for Background Well NB1S was 3.1E-09 pCi/mL (91 - '95)
LE-09 { t 7 T U T Y T T U
1986 1987 1988 1989 19%0 1991 1992 1993 1994 1995
g RE03 D 8604  —EF— 8605  ~-D€— GSEEP —FF— SPOOB
Figure 3-42. Ten-Year Trends of Averaged Gross Beta Activity (nCi/mlL)
at Selected Locations in the Sand and Gravel Unit
1E-03
1E-04
1E-03
1E-06
1E-07
1E-08
B8 Average Concentration for Background Wetl NB1S was 3.1E-09 pCi/mlL (‘91 - '95)
LE-B9

Y T U
1991 1992 1993 19‘94 19‘;5

gy 0104 e 0111 R 0408 el 0501 —FE— 0502 —EB— 0801

Figure 3-42a. Five-Year Trends of Gross Beta Activity (0WCi/ml) at
Selected Locations in the Sand and Gravel Unit




1E-04

1E-08
1E.06
LE-07 Bl Average Concentration for Background Well NB1S was 9.3E-08 pCi/mL (‘91 - '95)
{508 v T T Y T T T Y ¥ U
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995
g Bigeee - BE(3 e BGO4 e 8605 P GEEEP —FF— SPOOR
Figure 3-43. Ten-Year Trends of Averaged Tritium Activity (LCi/mL)
at Selected Locations in the Sand and Gravel Unit
1504
TEO8
- WMMWWMMMN
{E06 S _";@
ii&;ﬂ 53
07 Average Coneentration for Background Well NBLS was 9.35-08 pCi/mL, ('91-'95)
1508

1991 1992 1993 1994 1995

figmes D108~ 0111 oS 0408 0501 =3B 0502

Figure 3-43a. Five-Year Trends of Tritium Activity (0Ci/mL)
at Selected Locations in the Sand and Gravel Unit




RADIOLOGICAL
DOSE
ASSESSMENT

Each year the potential radiological dose to
the public that is attributable to operations
and effluents from the West Valley
Demonstration Project (the WVDP or Project) is
assessed to verify that no individual could
possibly have received a dose exceeding the limits
established by the regulatory agencies. The
results of these conservative dose calculations
demonstrate that the potential maximum dose to
an off-site resident was well below permissible
standards and was consistent with the
as-low-as-reasonably  achievable (ALARA)
philosophy of radiation protection.

Introduction

his chapter describes the methods used to

estimate the dose to the general public
resulting from exposure to radiation and
radionuclides released by the Project to the
surrounding environment during 1995.

Estimated doses are compared directly to current
‘radiation standards established by the U.S. De-
partment of Energy (DOE) and the U.S.
Environmental Protection Agency (EPA) for pro-

tection of the public. The 1995 values are also
compared to the annual dose the average resident
of the U.S. receives from natural background
radiation and to doses reported in previous years
for the Project.

Radioactivity

Atoms that emit radiation are called radionu-
clides. Radionuclides are unstable isotopes that
have the same number of protons as any other
isotope of the element but different numbers of
neutrons, resulting in different atomic masses.
For example, the element hydrogen has two
stable isotopes, H-1 and H-2 (deuterium), and one
radioactive isotope, H-3 (tritium). The numbers
following the element’s symbol identify the
atomic mass, which is the number of protons plus
neutrons in the nucleus.

When radioactive atoms decay by emitting radia-
tion, the daughter products that result may be
either radioactive or stable. Generally, radionu-
clides with high atomic numbers, such as
uranium-238 and plutonium-239, have many gen-
erations of radioactive progeny. For example, the
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Chapter 4. Radiological Dose Assessment

radioactive decay of plutonium-239 creates ura-
nium-235, thorium-231, protactinium-231, and
so on through eleven progeny until only the stable
lead-207 isotope remains. Radionuclides with
lower atomic numbers most often have no more
than one daughter. For example, strontium-90
has one radioactive daughter, yttrium-90, which
finally decays into stable zirconium, and cobalt-
60 decays directly to stable nickel.

The time required for half of the radioactivity of
a radionuclide to decay is referred to as the
radionuclide’s half-life. Each radionuclide has a
unique half-life; both strontium-90 and cesium-
137 have half-lives of approximately 30 years
while plutonium-239 has a half-life of 24,400
vears. Knowledge of radionuclide half-lives is
often used to estimate past and future inventories
of radioactive material: a 1.0-millicurie source of
cesium-137 measured in 1995 was 2.0 millicuries
in 1965 and will be 0.5 millicuries in 2025.

Radiation emitted by radionuclides may consist
of electromagnetic rays such as x-rays and
gamma rays or charged particles such as alpha
and beta particles. A radionuclide may emit one
or more of these radiations at characteristic ener-
gies that can be used to identify them.

Radiation Dose

The energy released from a radionuclide is even-
tually deposited in matter encountered along the
path of the radiation. The radiation energy ab-
sorbed by a unit mass of material is referred to as
the absorbed dose. The absorbing material can be
either inanimate matter or living tissue.

Alpha particles leave a dense track of ionization
as they travel through tissue and thus deliver the
most dose per unit-path length. However, alpha
particles are not penetrating and must be taken
into the body by inhalation or ingestion to cause
harm. Beta and gamma radiation can penetrate
the protective skin layer of the body from the

outside to deliver a whole body dose or expose
internal organs.

Because beta and gamma radiations deposit much
less energy in tissue per unit-path length relative
to alpha radiation, they produce fewer biological
effects for the same absorbed dose. To allow for
the different biological effects of different kinds
of radiation, the absorbed dose is multiplied by a
quality factor to yield a unit called the dose
equivalent. A radiation dose expressed as a dose
equivalent, rather than as an absorbed dose, per-
mits the risks from different types of radiation
exposure to be compared to each other (e.g.,
exposure to alpha radiation compared to exposure
to gamma radiation). For this reason, regulatory
agencies limit the dose to individuals in terms of
total dose equivalent.

Units of Measurement

The unit for dose equivalent in common use in
the U.S. is the rem, which stands for roentgen-
equivalent-man. The international unit of dose
equivalent is the sievert (Sv), which is equal to
100 rem. The millirem (mrem) and millisievert
(mSv), used more frequently to report the low
dose equivalents encountered in environmental
exposures, are equal to one-thousandth of a rem
or sievert.

The effective dose equivalent (EDE), also ex-
pressed in units of rem or sievert, provides a
means of combining unequal organ and tissue
doses into a single “effective”” whole body dose
that represents a comparable risk. The EDE is
calculated by multiplying the organ dose equiva-
lent by the organ-weighting factors developed by
the International Commission on Radiological
Protection (ICRP) in Publications 26 (1977) and
30 (1979). The weighting factor is a ratio of the
risk from a specific organ or tissue dose to the
total risk resulting from an equal whole body
dose. All organ-weighted dose equivalents are
then summed to obtain the EDE.
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Figure 4-1. Comparison of Annual Background Radiation Dose to the Dose from 1995 WVDP Effluents

The dose from internally deposited radionuclides
calculated for a fifty-year period following intake
is called the fifty-year committed effective dose
equivalent (CEDE). The CEDE sums the dose to
an individual over fifty years to account for the
biological retention of radionuclides in the body.
The total EDE is calculated by adding the dose
equivalent from external, penetrating radiation to
the CEDE. Unless otherwise specified, all doses
discussed here are EDE values, which include the
CEDE for internal emitters.

A collective population dose is expressed in units
of person-rem or person-sievert because the indi-
vidual doses are summed over the entire
potentially exposed population. The average in-
dividual dose can therefore be obtained by
dividing the collective dose by the number in the
population.

Sources of Radiation

Members of the public are routinely exposed to
different sources of ionizing radiation from both
natural and manmade sources. Figure 4-1 shows
the relative contribution to the annual dose in
millirem from these sources in comparison to the

estimated 1995 maximum individual dose from
the WVDP. The National Council on Radiation
Protection and Measurements (NCRP) Report 93
(1987) estimates that the average annual effective
dose equivalent received by an individual living
in the U.S. is about 360 mrem (3.6 mSv) from
both natural and manmade sources of radiation.

While most of the radiation dose received by the
general public is natural background radiation,
manmade sources of radiation also contribute to
the average dose. Such sources include diagnostic
and therapeutic x-rays, nuclear medicine, fallout
from atmospheric nuclear weapons tests, efflu-
ents from nuclear fuel cycle facilities, and
consumer products such as smoke detectors and
cigarettes.

As can be seen in Figure 4-1 natural sources of
radiation contribute 295 mrem (2.95 mSv) and
manmade sources contribute 65 mrem (0.65 mSv)
of the total annual U.S. average dose of
360 mrem. The WVDP contributes a very small
amount (0.028 mrem [0.00028 mSv] per year) to
the total annual manmade radiation dose to the
maximally exposed individual residing near the
WVDP. This is much less than the average dose
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received from using consumer products and is
insignificantly small compared to the federal 100
mrem standard or the approximately 300 mrem
received annually from natural sources.

Health Effects of Low-level Radiation

Radionuclides entering the body through air,
water, or food are distributed in different organs
of the body. For example, isotopes of iodine
concentrate in the thyroid. Strontium, plutonium,
and americium isotopes concentrate in the skele-
ton. When inhaled, uranium and plutonium
isotopes remain in the lungs for a long period of
time. Some radionuclides such as tritium, carb-
on-14, or cesium-137 are distributed uniformly
throughout the body. Therefore, depending on
the radionuclide, some organs may receive quite
different doses. Moreover, at the same dose
levels, certain organs (such as the breast) are
more prone to developing a fatal cancer than other
organs (such as the thyroid).

Because of the uncertainty and difficulty in meas-
uring the incidence of increased cancer resulting
from exposure to ionizing radiation, to be conser-
vative, a linear model is used to predict health
risk from low levels of radiation. This model
assumes that there is a risk associated with ail
dose levels even though the body may effectively
repair damage incurred from low levels of alpha,
beta, and gamma radiations.

Exposure Pathways

he radionuclides present at the WVDP site

are residues from the reprocessing of
commercial nuclear fuel during the 1960s and
early 1970s. A very small fraction of these
radionuclides is released off-site annually through
ventilation systems and liquid discharges and
makes a negligible contribution to the radiation
dose to the surrounding population through a
variety of exposure pathways.

An exposure pathway consists of a source of
contamination or radiation that is transported by
environmental media to a receptor where expo-
sure to contaminants may occur. For example, a
member of the public could be exposed to low
levels of radioactive particulates carried by pre-
vailing winds.

The potential pathways of exposure from Project
emissions are inhalation of gases and particulates,
ingestion of local food products, ingestion of fish,
beef, and deer tissues, and exposure to external
penetrating radiations emanating from contami-
nated materials. The drinking water pathway was
excluded based on surveys of drinking water
usage by the local population surrounding and
residing downstream of the WVDP site. Table
4-1 summarizes the potential exposure pathways
for the general off-site population.

Dose Assessment Methodology

he potential radiation dose to the general

public from activities at the WVDP is
evaluated by using a two-part methodology and
following the requirements in DOE Order
5400.5. The first part uses the measurements of
radionuclide concentrations in air and liquid
discharges from the Project. (See Appendix C-1
and C-2.) These data, together with
meteorological and demographic information,
are input to computer models that calculate the
potential or estimated doses, rather than actual
radiation doses, from all credible pathways to
individuals and the local population. The second
phase of the dose assessments is based on
measurement of radioactivity in foodstuffs
sampled in the vicinity of the WVDP and the
comparison of these values with measurements of
samples collected from locations well beyond the
potential influence of site effluents. Although
these measurements of environmental media are
relatively imprecise (because the concentrations
of radioactivity are so small and usually are near
the analytical detection limits), they can provide




Table 4 - 1

Potential Exposure Pathways under Existing WVDP Conditions

Potentially Exposed
Populations

Exposure Pathway and
Transporting Medium

Reason for
Inclusion/Exclusion

Current off-site residents

Inhalation: gases and
particulates from air

Ingestion: cultivated crops

Ingestion: surface and
groundwater

Ingestion: fish, beef, venison,
and milk

External exposure: radiation
emanating from particulates
and gases from air or
surface water

Off-site transport of contaminants from
WVDP stacks or resuspended
particulates from soils

Local agricultural products irrigated
with contaminated ground- or surface
water; foliar deposition and uptake of
airborne contaminants

No documented use of local surface
water and downgradient groundwater
wells by local residents

Fish exposed to contaminants in water
or sediments may be consumed; beef,
venison, and milk consumption following
deposition of transported airborne
contaminants and surface waters

Transport of air particulates and gases
to off-site receptors; transport of
contaminants in surface water and
direct exposure during stream use and
swimming
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additional assurance that operations at the WVDP
are not adversely affecting the public.

Predictive Computer Modeling

Because of the difficulty of distinguishing the
small amount of radioactivity emitted from the
site from that which occurs naturally in the envi-
ronment, computer codes were used to model the
environmental dispersion of radionuclides emit-
ted from on-site monitored ventilation stacks and
liquid discharge points. The EDE to the maxi-
mally exposed off-site individual and the
collective EDE to the population were calculated
using models that have been approved by the
DOE and the EPA to demonstrate compliance
with radiation standards.

Radiological dose was evaluated for all major
exposure pathways, including external irradia-
tion, inhalation, and ingestion of local food
products. The dose contributions from each ra-
dionuclide and pathway combination were then
summed to obtain the total dose estimates re-
ported in Table 4-2.

Because these calculated doses already include
contributions from all environmental pathways
and media, estimates of potential doses from
ingestion of specific environmental media (e.g.,
fish, milk) that contain statistically valid net
concentrations of radionuclides are not added to
the reported estimates.

Environmental Media Concentrations

Near-site and control samples of fish, milk, beef,
venison, and local produce were collected and
analyzed for various radionuclides, including trit-
ium, cobalt-60, strontium-90, iodine-129, ce-
sium-134, and cesium-137. The measured
radionuclide concentrations reported in Appendix
C-3, Tables C-3.1 through C-3.4 (pp. C3-3
through C3-8) are the basis for comparing near-
site and background concentrations.

If statistically significant differences were found
between near-site and background sample con-
centrations, the portion of the near-site sample
concentration above background was used to cal-
culate a potential maximum individual dose for
comparison with dose limit standards and back-
ground. If no significant differences in
concentrations were found, then no further as-
sessment was conducted.

The maximum potential dose to nearby residents
from the consumption of foods with radionuclide
concentrations above background concentrations
was calculated by multiplying the excess concen-
trations by the maximum adult annual
consumption rate for each type of food and the
unit dose conversion factor for ingestion of the
measured radionuclide. The consumption rates
are based on site-specific data and recommenda-
tions in NRC Regulatory Guide 1.109 for
terrestrial food chain dose assessments (U.S.
Nuclear Regulatory Commission 1977). The in-
ternal dose conversion factors were obtained
from Internal Dose Conversion Factors for Cal-
culation of Dose to the Public (U.S. Department
of Energy 1988).

Airborne Releases

Releases of airborne radioactive materials from
nominal 10-meter stacks and from the main 60-
meter stack were modeled using the
EPA-approved CAP88-PC computer code (U.S.
Environmental Protection Agency March 1992).
This air dispersion code estimates effective dose
equivalents for the ingestion, inhalation, air im-
mersion, and ground surface pathways.
Site-specific data for radionuclide release rates in
curies per year, wind data, and the current local
population were used as input parameters. Result-
ing output from the CAP88-PC code was then
used to determine the total EDE to a maximally
exposed individual and the collective dose to the
local population within an 80-kilometer (50-mi})
radius of the WVDP.




Table 4 - 2

Summary of Annual Effective Dose Equivalents to an Individual
and Population from WVDP Releases in 1995

Exposure Pathway

Annual Effective Dose Equivalent

Maximally Exposed
Off-Site Individual |
mrem (mSv)

Collective Effective
Dose Equivalent 2
person-rem [person-Sv)

Airborne Releases 3

% EPA Standard (10 mrem)

Waterborne Releases #

Effluents Only

Effluents plus North Plateau Drainage

4.3E-04 (4.3E-06)
4.3E-03%

7.3E-03 (7.3E-05)

2.8E-02 (2.8E-04)

8.6E-03 (8.6E-05)
N/A

1.3E-02 (1.3E-04)

9.4E-02 (9.4E-04)

Total from All Pathways

% DOE Standard (100 mrem) —
Air and Water Combined

% Natural Background
(300 mrem; 390,000 person-rem) ~
Air and Water Combined

2.88-02 (2.8E-04)
2.8E-02%

9.3E-03%

1.0E-01 (1.0E-03)
N/A

2.6E-05%

T Maximum exposure lo air discharges occurs ai a residence 1.9 kilometers north-northwest from the main plant.

2 Population of 1.3 million within 80 kilometers of the site.

? From permanent point sources. Calculated using AIRDOS-EPA (CAP8S8-PC for individual and population).

¢ Calculated using methodology described in Radiological Parameters for Assessment of WVDP Activities (Faillace and

Prowse 1990).

Exponents are expressed as “E’’ in this report; a value given as 1.2x1 otin scientific notation is reported as

1.2E-04 in the text and tables.

N/A - Not applicable. Numerical regulatory standards are not set for the collective EDE to the population.




Chaprer 4. Radiological Dose Assessment

As reported in Chapter 2, Environmental Moni-
toring, four 10-meter stacks were monitored for
radioactive air emissions during 1995. The main
plant stack, which vents to the atmosphere at a
height of 63 meters (208 ft), was considered an
elevated release; all other releases were consid-
ered ground-level releases. The activity that was
released to the atmosphere from these stacks

is listed in Tables C-2.1 through C-2.8 in
Appendix C-2 (pp. C2-3 through C2-9) and
was used as input to the CAP&8-PC code.

Wind data collected from the on-site meteoro-
logical tower during 1995 were used as input
to the CAP88-PC code. Data collected at the
60-meter and 10-meter heights were used in
combination with elevated and ground-level
effluent release data, respectively.

Waterborne Releases

The EDE to the maximally exposed off-site
individual and the collective EDE to the popu-
lation due to routine waterborne releases and
natural drainage are calculated using dose
conversion factors as reported in Radiological
Parameters for Assessment of WVDP Activi-
ties (Faillace and Prowse 1990). Since the
etfluents eventually reach Cattaraugus Creek,
which is not used as a source of drinking
water, the most important individual exposure
pathway is the consumption of fish by local
sportsmen. It is assumed that a person may
annually consume as much as 21 kilograms
(46 Ibs) of fish caught in the creek. Exposure
to external radiation from shoreline or water
contamination also is included in the model
for estimating radiation dose. Population dose
estimates assumed that radionuclides were
further diluted in Lake Erie before reaching
municipal drinking water supplies. The com-
puter code LADTAP II (Simpson and McGill
1980) was used to calculate the dose conver-
sion factors for routine waterborne releases
and dispersion of these effluents. Input data
included site-specific stream flow and dilu-

tion, drinking water usage, and stream usage
factors. A detailed description of LADTAP I is
given in Radiological Parameters for Assessment
of WVDP Activities (Faillace and Prowse 1990).

Five planned batch releases of liquid radioactive
effluents from lagoon 3 occurred during 1995.

The Main Plant Ventilation Stack at the
West Valley Demonstration Project




Environmental Media Concentrations

The radioactivity that was discharged in these
effluents is listed in Appendix C-1, Table C-1.1
(p. C1-3) and was used with the dose conversion
factors to calculate the EDE to the maximally
exposed oft-site individual and the collective
EDE to the population.

In addition to the batch releases from lagoon 3
(WNSPO001), effluents from the sewage treatment
facility (WNSPO0OO7) and the french drain
(WNSPO0O08) are routinely released. The activities
measured from these release points were included
in the EDE calculations. The measured radioac-
tivities from the sewage treatment facility and
french drain are presented in Appendix C-1, Ta-
bles C-1.5 and C-1.6 (p. C1-7).

In addition to the above discharges there are two
natural drainage channels originating on the Pro-
ject premises tor which there are measurable
amounts of radioactivity. These are drainages
from the north swamp (WNSW74A) and north-
east swamp (WNSWAMP). The measured
radiocactivity from these points is reported in
Appendix C-1 (Tables C-1.7 and C-1.8 [pp. C1-8
and C1-9]). These release points are included in
the EDE calculations for the maximally exposed
otf-site individual and the collective population.

Environmental Media
Concentrations

adionuclide concentrations in samples of fish,

milk, beef, venison, and local crops were
assessed to determine if near-site concentrations
were  statistically above concentrations  for
corresponding background (control) samples.

Fish

Muscle tissue from fish collected from June 1995
through November 1995 in Cattaraugus Creek
upstream (background samples) and downstream
of the site above and below the Springville dam
was analyzed. Twenty tissue samples were col-

lected both at background locations upstream of
the site and at locations downstream of the site
above the Springville dam. Ten tissue samples
were collected at points downstream of the site
below the dam. All samples were analyzed for
strontium-90 and gamma-emitting radionuclides
and the values compared to background. (See
Table C-3.4 [p. C3-6].)

Values for cesium-134 were below detection lim-
its or were statistically the same as background
concentrations for all fish samples downstream of
the site. Median strontium-90 and cesium-137
concentrations in fish collected at the first point
of public access downstream of the WVDP and
above the Springville dam appeared to be slightly
above strontium-90 and cesium-137 concentra-
tions in upstream background fish. The
hypothetical maximum dose to an individual from
eating 21 kilograms (46 Ibs) of fish from this
downstream point is only 1.3E-02 mrem. This is
roughly equivalent to the dose received every
hour from natural background radiation.

Although concentrations in fish samples down-
stream of the WVDP are marginally different
from background samples collected in 1995,
there is no evidence of an upward trend. To
determine if this difference in downstream fish
observed in 1995 is a result of normal statistical
variation, these data are being subjected to a more
comprehensive long-term statistical evaluation.

Milk

Milk samples were collected from various nearby
dairy farms throughout 1995. Control samples
were collected from farms 25-30 kilometers (15-
20 mi) to the south and north of the WVDP. Milk
samples were measured for tritium, strontium-
90, iodine-129, cesium-134, cesium-137, and
potassium-40. (See Table C-3.1 [p. C3-3].) Ten
near-site milk samples were collected and com-
pared with eight background samples.
Radionuclide concentrations in routine milk sam-
ples from near-site locations were all below
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detection Hmits or statis & a8 back-

ground concentrations.

iy the sam

Beef

Near-site and control samples ot locally raised
beef were collected in 1995, These samples were
measured for writhum, strontium-90, and gamma-
emitting radionuclides such as cesium-134 and
cesium-137. Two samples of beef muscle tissue
were collected from background locations and
two from near-site locations, Individual concen-
trations of strontium-90, ¢ 137, and
cesium-134 were below detection Hmits in near-
site samples. (See Table C-3.2 [p. C3-4])
Strontium-90 concentrations in one near-site sam-
ple were above detection limits but were not
statistically different from background.

Venison

Meat samples from three near-site and three
control deer were collected

in 1995, {See Table
C-3.2 Ip. C3-41.) These samples were mmﬁ;m‘@d
for tritium, strontium-90,
137, and other gamma-emittis
Tritium, strontium-90, cesium “Lj?, m; cesium-
134 concentrations for bacl

kground and near-site
samples were statistically identical.

cesiun

Produce (hay, corn, beans, and apples)

Mear-site and background samples of hay, comn,
beans, and appies were collected during 1995 and
analyzed for tritium, cobali-60, strontium-90, po-
tassium-40, and cestum-137. (See Table C-3.3 {p.
(C3-51.) Single samples of each type of produce
were collected and compared with single back-

ground sample results. All radionuclides were
below detection limits, statistically the same as

historical background concentrations, or within the
range of values observed at other biological media
hackground locations. See Appendix A (pp. A-39
through A-42) for the locations from thm back-
ground biological samples are collected.

_‘W@ﬂﬁmm Dose from Airborne

Cmissions

Applicable Standards

irborne emissions of radionuclides are
regulated by the EPA under the Clean Air
Act and its implementing regulations. DOE
facilities are subject to 40 CFR 61, Subpart H,
National Emissions Standards for Hazardous Air
Pollutants (NESHAP). The applicable standard
for radlonuclides is a maximum of 10 mrem (0.01
mSv) EDE to any member of the public in any
vear.

Maximum Dose to an Off-site Resident

Based on the airborne radioactivity released from
the permitted point sources at the site during
1995, it was estimated that a person living in the
vicinity of the WVDP could have received a total
EDE of 4.3E-04 rorem (4.3E-06 mSv). This
maximally exposed off-site individual is located

t 1.9 kilometers north-northwest of the site and
eats only locally produced foods.

The maximum potential total dose to an off-site
resident was also assessed by individual exposure
pathways.

The maximum total EDE of 4.3E-04 mrem
(4.3E-06 mSv) from the permitted stacks and
vents is far below levels that could be measured
at the exposed individual’s residence. This dose
is comparable to less than one minute of natural
background radiation received by an average
member of the U.S. population and is well below
the 10 mrem (0.01 mSv) NESHAP limit promul-
gated by the EPA and required by DOE Order
5400.5.

Collective Population Dose

The CAP88-PC version of AIRDOS-EPA was
used to estimate the collective EDE to the popu-

- 10



Predicted Dose from Waterborne Releases

Collecting Baseline Air Effluent Samples from the Vitrification Facility

lation. According to census projections for 1995,
an estimated 1.3 million people resided within 80
kilometers (50 mi) of the WV DP. This population
received an estimated 8.6E-03 person-rem
(8.6E-05 person-Sv) total EDE from radioactive
airborne effluents released from the permitted
WVDP point sources during 1995. The resulting
average EDE per individual was 6.6E-06 mrem
(6.6E-08 mSv).

Predicted Dose from
Waterborne Releases

Applicable Standards

Currenﬂy there are no EPA standards
establishing limits on the radiation dose to
members of the public from liquid effluents
except as applied in 40 CFR 141 and 40 CFR 143,
Drinking Water Guidelines (U.S. Environmental
Protection Agency 1984a; 1984b). The potable

water wells sampled for radionuclides are
upgradient of the WVDP and therefore are not a
potential source of radiation exposure from
Project activities. Since Cattaraugus Creek is not
used as a drinking water supply, a comparison of
the predicted concentrations and doses to the EPA
drinking water limits established in 40 CFR 141
and 40 CFR 143 is not relevant (although the
values in creek samples are well below the EPA
drinking water limits). The estimated radiation
dose was compared with the applicable guidelines
provided in DOE Order 5400.5.

Maximum Dose to an Off-site
Individual

Based on the radioactivity in effluents released
from the WVDP (lagoon 3, sewage treatment
plant, and french drain) during 1995, an off-site
individual could have received a potential maxi-
mum EDE of 7.3E-03 mrem (7.3E-05 mSv).
Approximately 72 % of this dose is from cesium-
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Figure 4-2. Effective Dose Equivalent from Liguid and Airborne Effluents to a Maximally Exposed
Individual Residing near the WVDP

137 and 21% from strontium-90. This dose of
0.0073 mrem (0.000073 mSv) is negligible in
comparison to the 300 mrem (3 mSv) that an
average member of the U.S. population receives
in one year from natural background radiation.
The maximum individual EDE due to natural drain-
age from the north plateau (north swamp and
northeast swamp) is 2. 1E-02 mrem (2. 1E-04 mSv).
(See Table C-1.7 [p. C1-8].) The combined EDE
to the maximally exposed individual from liquid
effluents is 2.8E-02 mrem (2.8E-04 mSv). This
dose of 0.028 mrem (0.000028 mSv) is negli-
gible in comparison to the 300 mrem (3 mSv)
that an average member of the U.S. population
receives in one year from natural background
radiation.

Collective Dose to the Population

As a result of radioactivity released in liquid
effluents from the WVDP (lagoon 3, sewage
treatment plant, and french drain) during 1995,
the population living within 80 kilometers (50 mi)
of the site received a collective EDE of 1.3E-02
person-rem (1.3E-04 person-Sv). The collective
dose to the population from the natural outfalls

(north swamp and northeast swamp) is 8.1E-02
person-rem (8.1E-04 person-Sv). This estimate
is based on a population of 1.3 million living
within the 80-kilometer radius. The resulting
average EDE from lagoon 3, the sewage treat-
ment plant, the french drain, and north plateau
drainage (north swamp and northeast swamp) per
individual is 7.2E-05 mrem (7.2E-07 mSv). This
dose of 0.000072 mrem (0.00000072 mSv) is an
inconsequenttal addition to the dose that an aver-
age person receives in one year from natural
background radiation.

Predicted Dose from All
Pathways

he potential dose to the public from both

airborne and liquid effluents released from
the Project during 1995 is the sum of the
individual dose contributions. The hypothetical
maximum EDE from all pathways to a nearby
resident was 2.8E-02 mrem (2.8E-04 mSv). This
dose is 0.03% of the 100 mrem (1 mSv) annual
limit in DOE Order 5400.5.
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Figure 4-3. Collective Effective Dose Equivalent from Liquid and Airborne Effluents to the Popufation
Residing within 80 Kilometers of the WVDP

The total collective EDE to the population within
80 kilometers (50 mi) of the site was 1.0E-01
person-rem (1.0E-03 person-Sv), with an aver-
age EDE of 7.9E-05 mrem (7.9E-07 mSv) per
individual.

Table 4-2 (p. 4-7) summarizes the dose contribu-
tions from all pathways and compares the
individual doses to the applicable standards.

Figure 4-2 shows the dose to the maximally
exposed individual over the last nine years. The
estimated dose for 1995 is about the same as the
dose reported in previous years.

Figure 4-3 shows the collective dose to the popu-
lation over the last nine years. Although an
upward trend results from increased project lig-
uid releases over the last several years, the dose
for 1995 is about the same as the dose for 1994,

These data confirm the continued inconsequential
addition to the natural background radiation dose
that the individuals and population around the
WYVDP receive from Project activities,

Unplanned Releases

here were no unplanned releases (as defined
by DOE Order 5400.1) of air or liquid
effluent in 1995.

Risk Assessment

Estimates of cancer risk from ionizing
radiation have been presented recently by the
International Commission on  Radiological
Protection (1990), the National Council on
Radiation Protection and Measurement (1987),
and the National Research Council Committee on
Biological Effects of Ionizing Radiation (1990).
These reports estimate that the probability of fatal
cancer induction to the public averaged over all
ages ranges from 1.0E-04 to 5.0E-04 cancer
fatalities/rem. The most recent risk coefficient of
5.0E-04  (International ~ Commission  on
Radiological Protection) was used to estimate risk
to a maximally exposed off-site individual. The
resulting risk to this hypothetical individual from
airborne and waterborne releases was a 1.4E-08
probability of a cancer fatality (1 chance in 70
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Chapter 4. Radiological Dose Assessment

million). This risk is well below the range of
1E-06 to 1E-05 per year considered acceptable by
the International Commission on Radiological
Protection Report 26 (1977) for any individual
member of the public.

Summary

redictive computer modeling was performed

for airborne and waterborne releases. This
analysis resulted in estimated doses to the
hypothetical maximally exposed individual that
were orders of magnitude below all applicable
EPA standards and DOE Orders, which limit the
release of radioactive materials and dose to
individual members of the public. The collective
population dose was also assessed and found to
be orders of magnitude below natural background
radiation doses. Based on the dose assessment,
the WVDP was found to be in compliance with
all applicable radiological guidelines and
standards during 1995,
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he quality assurance (QA) program at the

West Valley Demonstration Project
(WVDP) provides for and documents
consistency, precision, and accuracy in collecting
and analyzing environmental samples and i
interpreting and reporting environmental
monitoring data.

Organizational Responsibilities

est Valley Nuclear Services Co., Inc.

(WVNS) Quality Assurance is responsible
for monitoring the quality of site activities,
including the environmental monitoring
program. Laboratory management and staff are
directly responsible for carrying out sampling and
analytical activities in a manner consistent with
good quality assurance practices and for
following approved procedures.

Program Design

¥ I Yhe quality assurance program for
environmental monitoring activities at the

Western Mew York Nuclear Service Center
(WNYNSC) is consistent with 10 CFR 830.120,
Quality Assurance, and the WVDP’s

Environmental Quality Assurance Plan (West
Valley Nuclear Services 1994) and is based
directly upon the eighteen-element program
outlined 1n Quality Assurance Program
Requirements for Nuclear ilities (American
Societ Mechanical eers 1989), which
descri j cts of a good quality
gl I'he program focuses upon
mpmmﬂw?ﬁm& and upon thorough

B

planning, specification, control, and
documentation of &E | aspects of an activity:

H Y iy e
v Responsibiliry
overse

Responsibilities involved in
g, and conducting an activity
must be clea : 1. Personnel who check and
verify that W;* activity has been completed cor-
rectly must be independent of those who
performed it.

VP zmmmg An activity must be planned before-
hand : plan followed. All activities must be
documented. Similarly, purchases of any equip-
ment or items rmust be §‘ lanned, specified
precisely, and verified for correctness upon re-
ceipt,

\ Control {}fﬁmim, procedures, items, and docu-
ments. Any activity, equipment, or construction
must be clearly described or defined and fested,
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Chapter 5. Quality Assurance

and changes in the design must be tested and
documented. Procedures must clearly state how
activities will be conducted. Only approved pro-
cedures may be used. Any equipment or
particular items affecting the quality of environ-
mental data must be identified, inspected,
calibrated, and tested before use. Calibration
status must be clearly indicated. Items that do not
conform to requirements must be identified and
separated from other items and the nonconformity
documented.

N Documentation. Records must be kept of all
activities in order to verity what was done and by
whom. Records must be clearly traceable to an
item or activity.

\ Corrective action. 1f a problem should arise the
cause of the problem must be identified, a correc-
tive action planned, responsibility assigned, and
the problem remedied.

\ Audits. Scheduled audits and self-assessments
must be conducted to verify compliance with all
aspects of the quality assurance program and
determine its effectiveness.

Subcontractor laboratories providing analytical
services for the environmental monitoring pro-
gram are contractually required to maintain a
quality assurance program consistent with
WVNS requirements with respect to the above
elements.

Procedures

Activities affecting the quality of
environmental monitoring data are
conducted according to approved procedures that
clearly describe how the activity should be
performed and what precautions are to be taken
in connection with the activity. Any person
performing an activity that could affect the quality
of environmental monitoring data is trained in
that procedure and must demonstrate proficiency.

New procedures are developed each time an
activity is added to the monitoring program.
Procedures are reviewed periodically and up-
dated when necessary. Documents are controlled
so that only current procedures are used.

Quality Control in the Field

uality control (QC), an integral component

of environmental monitoring quality
assurance, is a way of verifying that samples are
being collected and analyzed according to
established quality assurance procedures: Quality
control ensures that sample collection and
analysis is consistent and repeatable; it is a means
of tracking down possible sources of error. For
example, sample locations are clearly marked in
the field to ensure that future samples are
collected in the same locations; collection
equipment in place in the field is routinely
inspected, calibrated, and maintained; and
automated sampling stations are kept locked to
prevent tampering and ensure sample integrity.

Samples are collected into appropriate containers
and labeled immediately with pertinent informa-
tion. Date, time, person doing the collecting, and
special field sampling conditions are recorded
and kept as part of the record for that sample. If
necessary, samples are preserved as soon as
possible after collection.

In order to monitor quality problems that might
be introduced by the sampling process, duplicate
field samples, field blank samples, and trip blank
samples are collected. Background samples are
collected for baseline environmental information.

Field Duplicates

Field duplicates are samples collected simultane-
ously for the same analyte at one location, after
which they are treated as separate samples. If the
sampling matrix is homogenous, field duplicates
provide a means of assessing the precision of
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collection methods. Field duplicates are collected
at a minimum rate of one per twenty analyses.

Field Blanks

A field blank is a sample of laboratory-distilled
water that is put into a sample container at a field
collection site and is processed from that point as
a routine sample. Field blanks are used to detect
contamination introduced by the sampling proce-
dure. They are processed at a minimum rate of
one per twenty analyses.

If the same collection equipment is used for more
than one site, a special form of field blank known
‘as an equipment blank may be collected by pour-
ing laboratory-distilled water through cleaned
collecting equipment and into a sample container.
Equipment blanks are collected to detect any
cross-contamination that may be passed from one
sampling location to another by the equipment.
Many wells and surface water collection stations
have dedicated collecting equipment that remains
at that location; equipment blanks are not neces-
sary at these locations.

Trip Blanks

Trip blanks are prepared by pouring laboratory-
distilled water into sample bottles in the
laboratory. The bottles are then placed into sam-
ple coolers where they remain throughout the
sampling event. Trip blanks are collected in order
to detect any volatile organic contamination from
the containers, coolers, or from handling during
collection, storage, or shipping. Trip blanks are
collected only when volatile organic samples are
being collected.

Environmental Background Samples

To monitor each pathway for possible radiological
contamination, samples of air, water, vegetation,
meat, and milk are taken from locations remote
from the site. Samples that are clearly outside site
influence show natural radiological concentrations

and serve as backgrounds or “‘controls,” another
form of field quality control sample. Background
samples provide baseline information to compare
with information from near-site or on-site sam-
ples so that any possible influence from the site
can be determined.

Quality Control in the
Laboratory

More than 12,000 samples were handled as
part of site monitoring in 1995. Samples
for routine radiological analysis were analyzed
on-site, with the rest being sent to subcontract
laboratories. Off-site laboratories must maintain
a level of quality control as specified in contracts
between WVNS and the subcontract laboratories.
Subcontract laboratories are required to
participate in all applicable crosscheck programs
and to maintain all relevant certifications.

In order to monitor the accuracy and precision of
data, laboratory quality control practices specific
to each analytical method are clearly described in
approved references or procedures. Laboratory
quality control consists of proper training of
analysts, maintenance and calibration of measur-
ing equipment and instrumentation, and specific
methods of processing samples as a means of
monitoring laboratory performance.

Analytical instruments and counting systems are
calibrated at specified frequencies and logs of in-
strument calibration and maintenance are kept.
Calibration methods for each instrument are speci-
fied in procedures or in manufacturers’ directions.
Standards traceable to the National Institute of
Standards and Technology (NIST) are used to
calibrate counting and test instrumentation.

Laboratory quality control samples consist of
three general types: standards (including spikes),
used to assess accuracy; blanks, to assess the
possibility of contamination; and duplicates, to
assess precision.
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Standards

Laboratory standards are materials containing a
known concentration of an analyte of interest such
as a pH buffer or a plutonium-239 counting stand-
ard. Standards are either NIST-traceable or
reference materials from other nationally recog-
nized sources. At a minimum, one reference
standard is analyzed for every twenty sample analy-
ses, or one per day. The results of the analyses are
plotted on control charts, which specify acceptable
limits. If the results lie within these limits, then
analysis of actual environmental samples may pro-
ceed and the results deemed usable.

Laboratory Spikes

Another form of standard analysis is a laboratory
spike. In a laboratory spike, a known amount of
analyte is added to a sample or blank before the
sample is analyzed. The percent recovery of the
analyte indicates how much of the analyte of
interest is being detected in the analysis of actual
samples; hence, a spike also is an assessment of
the accuracy of the method. Spike recoveries are
recorded on control charts with documented ac-
ceptance limits.

Laboratory Blanks

Laboratory blanks are prepared from a matrix
similar to that of the sample but known to contain
none of the analyte of interest. For instance,
distilled water, taken through the same prepara-
tory procedure as a sample, serves as a laboratory
blank for both radiological and chemical analyses
of water samples. A positive result for an analyte
in a blank indicates that something is wrong with
the analysis and that corrective action should be
taken. In general, one laboratory blank is proc-
essed daily or with each batch of samples for a
given analyte.

A special form of laboratory blank for radiologi-
cal samples is an instrument background count,
which is a count taken of a planchet or vial

containing no sample. The count serves three
purposes:

1) to determine if contamination is present in the
counting instrument

2) to determine if the instrument is responding in
an acceptable manner

3) to determine the background correction that
should be applied in calculations of radiological
activity.

An instrument background count is taken before
each day’s counting. Background counts are re-
corded on control charts with defined acceptance
limits. An unacceptable count requires corrective
action before analyses can proceed.

Laboratory Duplicates

Duplicates are analyzed to assess precision in the
analytical process. Laboratory duplicates are cre-
ated by splitting existing samples before analysis;
each split is treated as a separate sample. If the
analytical process is in control, results for each split
should be within documented acceptance criteria.

Crosschecks

WYVNS participates in formal radiological cross-
check programs conducted by the U.S.
Department of Energy (DOE) and the U.S. En-
vironmental Protection Agency (EPA). The DOE
requires all organizations performing effluent or
environmental monitoring to participate in the
semiannual Environmental Measurements Labo-
ratory (EML) Quality Assessment Program
(QAP), which is designed to test the quality of
environmental measurements being reported to
the DOE by its contractors. WVNS also partici-
pates in crosscheck programs from the EPA’s
National Exposure Research Laboratory Charac-
terization Research Division (NERL-CRD),
formerly the Environmental Monitoring Systems
Laboratory (EMSL). Crosscheck samples for ra-
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diological analyses are analyzed by both the En-
vironmental Laboratory on-site and by the
subcontract laboratories.

Results from radiological crosschecks are sum-
marized in Appendix D, Tables D-1 through D-3
(pp. D-1 through D-6). A total of 141 radiological
crosscheck analyses were performed by or for
WVNS and reported in 1995, One hundred thirty-
five results (95.7%) were within control limits.
Forty-six of the results were produced by the
on-site Environmental Laboratory; 97.8% were
within control limits. Out-of-control results were
followed up through formal corrective action
procedures.

No nonradiological crosschecks were performed
by WVNS in 1995.

By contract, subcontract laboratories are required
to perform satisfactorily on crosschecks, defined
as 80% of results falling within control limits.
Crosscheck results that fall outside control limits
are addressed by formal corrective actions in
order to determine any conditions that could
adversely affect sample data and to ensure that
actual sample results are reliable.

WVDP environmental thermoluminescent do-
simeters (TLDs) were analyzed by WY NS for the
first three quarters of 1995. Analysis was trans-
ferred to the independent off-site subcontractor
tor the final three quarters of 1995, allowing two
quarters of overlap. Table D-4 (p. D-7) summa-
rizes environmental TLD analytical results from
WVNS and the off-site subcontractor compared
to results from U.S. Nuclear Regulatory Com-
mission (NRC) TLDs placed in the same
locations but collected and analyzed by the NRC.
Although not a formal crosscheck, the agreement
of these sets of results demonstrates the precision
of these measurements and substantiates confi-
dence in results from the remainder of the
environmental TLD locations.

Personnel Training

nyone performing environmental
monitoring program activities must be
trained in the appropriate procedures and
qualified accordingly before carrying out the
activity as part of the site environmental
monitoring program.

Record Keeping

Hontrol of records is an integral part of the
~environmental monitoring program. Field
data sheets, chain-of-custody forms, requests for
analysis, sample-shipping documents, sample logs,
bench logs, laboratory data sheets, equipment
maintenance logs, calibration logs, training
records, crosscheck performance records, data
packages, and weather measurements, in addition
to other records, are maintained as documentation
of the environmental monitoring program. All
records pertaining to the program are routinely
reviewed and securely stored.

A Laboratory Information Management System
(LIMS) is used to log samples, print labels, store
and process data, track quality control samples,
track samples, produce sampling and analytical
worklists, and generate reports. Subcontract
laboratories, where possible, provide data in elec-
tronic form for direct entry into the LIMS.

Chain-of-Custody Procedures

Y hain-of-custody records begin with sample
~collection. Samples brought in from the
field are transferred under signature from the
sampler to the sample custodian and are logged
at the sample receiving station, after which they
are stored in a sample fock-up before analysis or
shipping.
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Samples sent off-site for analysis are accompa-
nied by an additional chain-of-custody/analytical
request form. Signature control must be main-
tained by the agent transporting the samples.
Subcontract laboratories are required by contract
to maintain internal chain-of-custody records and
to store the samples under secure conditions.

Audits and Appraisals

‘ ‘ JVNS Quality Assurance conducted

several surveillances in 1995 of various
aspects of specific environmental programs at the
WVDP, comparing them with requirements of
the WVDP Environmental Quality Assurance
Plan (WVDP-099). The environmental
monitoring program, which was included in the
scope of the surveillances, met the requirements
of WVDP-099.

The NRC visited the WVDP site in June 1995 in
order to assess the status of WVNS’ program for
the operation of the vitrification facility. As a
result of this review it was determined that a
viable program for protecting public health and
safety was in place. The NRC included five
recommendations for program enhancement in
their report.

Later in 1995 WVNS Project Appraisals assessed
environmental monitoring program compliance
with DOE Orders. This assessment was part of
the line-management self-assessment supporting
the operational readiness review and included
environmental monitoring. Project Appraisals re-
ported one observation and one noteworthy
practice. (For more information on site audits and
assessments see the Environmental Compliance
Summary: Calendar Year 1995 [p. lviii].)

Self-Assessments

Areas of inquiry from two prescheduled
self-assessments were combined into one
self-assessment of the environmental monitoring
program, conducted in calendar year 1995. In the
course of the self-assessment, three observations
were noted. Deficiencies have been addressed
through formal corrective action procedures. In
addition, several comments regarding possible
program improvements were noted and
commendable practices were identified.

Nothing was found during the course of the
self-assessment that would compromise data in
this report or in the program in general.

Data Management and Data
Validation

Information on environmental monitoring
program samples is maintained and tracked in
the LIMS and includes collection, chain-of-custody
transfer, shipping information, analytical results,
and final validation status.

All analytical data produced in the Environmental
Laboratory at the bench level must be reviewed
and signed off by a qualified person other than
the one who performed the analysis. A similar
in-house review is contractually required from
subcontractor laboratories.

All software used to generate data is subjected to
verification and validation before use.

Analytical data from both on- and off-site labora-
tories are formally validated by the data
validation group. As part of the validation proce-
dure, quality control samples analyzed in
conjunction with a batch of samples are checked
for acceptability. After validation is complete and
transcription between hard copy and the LIMS is




Data Reporting

verified, the sample result is formally approved
and released for use in reports.

The data are then evaluated and reports are pre-
pared. Before each technical report can be issued
it must undergo a peer review in which the
document, including the data, is comprehensively
reviewed by one or more persons who are knowl-
edgeable in the necessary field of work.

The multiple levels of scrutiny built into data
generation, validation, and reporting ensure that
reliable and accurate data are reported from the
environmental monitoring program.

Data Reporting

Radiological measurements require that
analytical or instrumental background
counts be subtracted from sample counts to obtain
net values. If background counts are equal to or
greater than the sample count, an individual
sample result can be zero or negative. Therefore,
sometimes a result will be lower than the
minimum detection limit of an analytical
technique.

Although a negative value does not represent a
physical reality, a reliable long-term average of
many measurements can be obtained only if the
very small and negative values are included in the
population calculations.

For individual measurements, uncertainties are
reported as two times the standard deviation,
which approximates a 95% confidence level or
interval around the measurement. (See also “‘con-
fidence coefficient” in the Glossary.) Positive
means for which the 95% confidence interval
does not include zero may be assumed to indicate
detectable amounts of activity.

Averages from measurements from a particular
sampling location are calculated by taking a sim-
ple arithmetic mean. What is not so clear, even

as a professional consensus, is how to represent
the uncertainty associated with an average from
data collected from a given sample point through-
out a set period of time, such as weekly samples
collected over a year.

One method in use by other facilities is to
represent an average of a set of samples by
using an arithmetic mean of the central values
and then using the standard error of the mean
to represent the range of variation in the sample
values alone. This method does not consider the
relative value of the uncertainties associated
with the measurements.

Thus, in situations where the analytical results
of a group of samples are near the minimum
detectable concentration and may all include
zero within their confidence interval, the 95%
confidence interval for the mean may not in-
clude zero; therefore, the average may appear
to be statistically greater than zero even though
it is doubtful that any individual sample con-
tained detectable radioactivity.

In this report we have opted to express the
confidence interval of the average of repeated
independent samples collected at a sample loca-
tion periodically over the year by pooling the
error terms from the individual measurements
going into the average, given that the standard
deviations of the samples are relatively compara-
ble. In this manner, we are expressing a
reasonable and representative estimate of the
uncertainty term for the (annual, monthly) aver-
age value, as follows:

N d+é+.. . +¢é

€, =
Vn

where e; through en represent the confidence
interval or error terms for each of n measure-
ments, and em equals the confidence interval for
the mean.




Chapter 5. Quality Assurance

In previous years samples for which the confi-
dence interval was larger than the result were
reported with “‘less than™ values. This year, to
allow the readers to perform similar calculations
with data groups, as has been the past practice of
the report preparers, the actual calculated value,
whether positive, negative, or zero, is being
reported. The associated confidence interval will
be expressed as em, above.




Appendix A

1995 Environmental Monitoring Program

The WVDP Supports a Bluebird and Wood Duck Nesting-box Program
Sponsored by the Springville Field and Stream Club



1995 Environmental Monitoring Program

The following schedule represents the West Valley Demonstration Project (WVDP) routine environmental
monitoring program for 1995. This schedule met or exceeded the minimum program specifications needed
to satisfy the requirements of DOE Order 5400.1. It also met requirements of DOE 5400.5 and DOE/EH-
0173T. Specific methods and recommended monitoring program elements are found in DOE/EP-0096,
Effluent Monitoring, and DOE/EP-0023, Environmental Surveillance, which were the bases for selecting
most of the schedule specifics. Additional monitoring was mandated by operational safety requirements
(OSRs) and air and water discharge permits (40 CFR 61 and SPDES), which also required formal reports.
Specifics are identified in the schedule under MONITORING/REPORTING REQUIREMENTS.

Beginning in 1995, results from all locations except groundwater monitoring points were summarized in
the Quarterly Environmental Monitoring Data Reports (QEMDRs). Groundwater monitoring data are
summarized in quarterly groundwater monitoring results reports. A computerized environmental data-
screening system implemented in 1995 identifies analytical data exceeding pre-set trigger limits. All
locations were checked monthly for trends or noticeable results in accordance with criteria established
in Documentation and Reporting of Environmental Monitoring Data (West Valley Nuclear Services Co.,
Inc. April 13, 1995). Reportable results were then described in the Monthly Trend Analysis Report
(MTAR) together with possible causes and corrective actions, if indicated. A WVDP Effluent Summary
Report (WESR) is transmitted with each MTAR.

Schedule of Environmental Sampling

The following table is a schedule of environmental sampling at the WVDP. Locations of the sampling
points are shown in Figures A-1 through A-9. The index on pp. A-vi through A-ix is a list of the codes
for various sample locations. Table headings in the schedule are as follows:

. Sample Location Code - The physical location where the sample is collected is described. The
code consists of seven characters: The first character identifies the sample medium as Air, Water,
Soil/Sediment, Biological, or Direct Measurement. The second character specifies oN-site or oFf-
site. The remaining characters describe the specific location (e.g., AFGRVAL is Air OFf-site
at GReat VALley).

L] Monitoring/Reporting Requirements - The bases for monitoring that location, any additional
references to permits or OSRs, and the reports generated from sample data are noted. Routine
reports cited in Appendix A are the WVDP Effluent Summary Report (WESR), the Monthly
Trend Analysis Report (MTAR), the Quarterly Environmental Monitoring Data Report
(QEMDR), the On-site Discharge Report (ODIS), and the annual Site Environmental Report

(SER).

L Sampling Type/Medium - Describes the collection method and the physical characteristics of the
medium.

® Collection Frequency - Indicates how often the samples are collected or retrieved.

L Total Annual Sample Collections - Specifies the number of discrete physical samples collected

annually for each group of analytes.

] Analyses Performed/Composite Frequency - Type of analyses of the samples taken at each
collection event, the frequency of composite, and the analytes determined for the composite
samples are noted.
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Location Code

ANVITSK
ANSEISK

ANCSSTK

ANLAUNV

ANLAGAM
ANNDAAM

ANSDAT9
AFDNKRK
AFNASHV
SFNASHV

DFTLD #37

WNSPOO1

WNSP006

WFBCTCB
WFBCBKG

BFMHAUR
BFMSCHT

Summary of Monitoring Program Changes for 1995

Description of Changes

Vitrification stack sampler and seismic sampler. Brought on-line
November 1, 1995.

System formerly monitoring the cement solidification system ventilation stack
was reinstalled at a different area in the same building for monitoring 01-14
building ventilation at the same stack location.

Monitoring frequency changed from weekly to monthly.

Ambient diffuse-source air samplers added to the monitoring
program in 1995.

Analytes and sampling frequency as specified by NYSERDA.

AFDNKRK background sampler removed from program because of
siting-access restrictions. New background sampler AFNASHYV
brought on-line in July 1995.

Off-site background TLD location, formerly at Dunkirk air sampler,
relocated to new Nashville location.

Total manganese and dissolved sulfide added to monitoring program
per SPDES permit modification effective November 1, 1994.

Technetium-99 (Tc-99) added to assess concentrations at the point where
liquid streams leave the site.

Sampling frequency upgraded from biweekly to weekly for comparability
with other surface water monitoring locations. Conductivity and Tc-99 added at
WFBCBKG for comparison to liquid effluent discharge points. Conductivity added
at WFBCTCB to reflect sampling protocol at other surface water points.

Milk collection dropped from BFMHAUR because the dairy is no longer

a commercial source of milk. This monitoring location was replaced by
BFMSCHT, another near-site farm.
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Location Code

Groundwater
Monitoring
Points

SF Soil Series
and On-site
Soils

Sediments

Summary of Monitoring Program Changes for 1995

Description of Changes

Program reviewed and sampling frequency and analytes tailored to address
constituents of concern.

Gross alpha/beta analysis added.

Collection frequency changed from semiannual to annual.



Index of Environmental Monitoring Program Sample Points

Air Effluent and On-site Ambient Air (Fig. A-1) Page
ANSTACK - Main Plant A-1
ANSTSTK - Supernatant Treatment A-1
ANCSSTK - 01-14 Building (formerly Cement Solidification) A-1
ANCSRFK - Size-reduction Facility A-1
ANVITSK - Vitrification Heating, Ventilation, and Air Conditioning A-1
ANSEISK - Seismic Sampler (Vitrification Back-up) A-1
ANSUPCYV - Supercompactor A-3
OVEs/PVUs - Outdoor Ventilated Enclosures A-3
ANLLWTVC - Low-level Waste Treatment Ventilation Cold Operation A-5
ANLLWTVH - Low-level Waste Treatment Ventilation Radioactive

(Hot) Operation A-5
ANLAUNYV - Contaminated Clothing Laundry Ventilation A-5
ANLAGAM - Lag Storage (ambient air) A-5
ANNDAAM - NDA Area (ambient air) A-5
ANSDAT?Y - SDA Trench 9 (ambient air) A-5

Liquid Effluent and On-site Water (Fig. A-2)

WNSPOO1 - Lagoon 3 Weir Point A-T
WNSPO06 - Facility Main Drainage A-9
WNSPQOO7 - Sanitary Waste Discharge A-9
WNSDADR - SDA Trench 14 Cover Run-off A-9
WNSWAMP - Northeast Swamp Drainage Point A-11
WNSW74A - North Swamp Drainage Point A-11
WNS8DI1DR - Waste Farm Underdrain A-11
WNSPOOS - French Drain LLWTF Area A-13
WNSPQOS - South Facility Drainage A-13
WNCOOLW - Cooling Tower Basin A-13
WNFRC67 - Frank’s Creek East A-15
WNERBS3 - Erdman Brook A-15
WNNDADR - Disposal Area Drainage A-15
WNDCELD - Drum Cell Drainage A-15
WNNDATR - NDA Trench Interceptor Project A-15
WNSTAW Series - Standing Water A-17
WNDNK Series - Site Potable Water* A-19

* Not detailed on map.



Index of Environmental Monitoring Program Sample Points

(continued)

On-site Groundwater and Seeps (Fig. A-3)

SSWMU #1 -
SSWMU # 2 -
SSWMU # 3 -
SSWMU # 4 -
SSWMU # 5 -
SSWMU # 6 -
SSWMU # 7 -
SSWMU # 8 -
SSWMU # 9 -
SSWMU #10 -
SSWMU #11 -

Low-level Waste Treatment Facility Wells and WNSP0OS8
Miscellaneous Small Units Wells

Liquid Waste Treatment System Wells

HLW Storage and Processing Tank Wells
Maintenance Shop Leach Field Wells
Low-level Waste Storage Area Wells

CPC Waste Storage Area Wells

CDDL Wells, WNGSEEP, and WNDMPNE
NDA Unit Wells

IRTS Drum Cell Wells

SDA Unit Wells

Fuel Storage Area Well Points*

Off-site Surface Water (Fig. A-4)

WFBCTCB -
WFFELBR -
WFBCBKG -
WEFBIGBR -

Buttermilk Creek at Thomas Corners

Cattaraugus Creek at Felton Bridge

Buttermilk Creek Background

Cattaraugus Creek at Bigelow Bridge Background

Off-site Drinking Water (Figs. A-5 and A-9)

WEFWEL Series -

Private Local Wells

Off-site Ambient Air (Figs. A-6 and A-9)

AFFXVRD -
AFTCORD -
AFRT240 -
AFSPRVL -
AFWEVAL -
AFNASHYV -
AFBOEHN -
AFRSPRD -
AFGRVAL -
AFBLKST -

* Not detailed on map.

Fox Valley Sampler

Thomas Corners Sampler

Route 240 Sampler

Springville Sampler

West Valley Sampler

Nashville (background)

Dutch Hill Road Sampler

Rock Springs Road Sampler

Great Valley (background) Sampler
Bulk Storage Warehouse Sampler

A - vii

Page

A-21
A-21
A-23
A-23
A-25
A-25
A-25
A-27
A-27
A-27
A-29
A-29

A-31
A-31
A-31
A-31

A-33

A-35
A-35
A-35
A-35
A-35
A-35
A-35
A-35
A-35
A-35



Index of Environmental Monitoring Program Sample Points

(continued)

Fallout, Sediment, and Soil (Figs. A-2 and A-4) Page
AFDHFOP - Dutch Hill Fallout A-37
AFFXFOP - Fox Valley Fallout A-37
AFTCFOP - Thomas Corners Fallout A-37
AF24FOP - Route 240 Fallout A-37
ANRGFOP - Rain Gauge Fallout A-37
SF Soil Series - Air Sampler Area Soil A-37
SFCCSED - Cattaraugus Creek at Felton Bridge A-37
SESDSED - Cattaraugus Creek at Springville Dam A-37
SFBISED - Cattaraugus Creek Background Sediment A-37
SFTCSED - Buttermilk Creek at Thomas Corners Sediment A-37
SFBCSED - Buttermilk Creek at Fox Valley Road Background Sediment A-37
SN On-site Soil Series A-37

SNSW74A A-37
SNSWAMP A-37
SNSP006 A-37
Off-site Biological (Figs. A-5 and A-9)
BFFCATC - Cattaraugus Creek Fish, Downstream A-39
BFFCTRL - Cattaraugus Creek Fish, Background A-39
BFFCATD - Cattaraugus Creek Fish, Downstream of Dam A-39
BFMREED - NNW Milk A-39
BFMCOBO - WNW Milk A-39
BFMCTLS - Milk, South, Background A-39
BFMCTLN - Milk, North, Background A-39
BFMWIDR- Southeast Milk, Near-site A-39
BFMSCHT - South Milk, Near-site A-39
BFVNEAR - Produce, Near-site A-41
BFVCTRL - Produce, Background A-41
BFHNEAR - Forage, Near-site A-41
BFHCTLS - Forage, South, Background A-41
BFHCTLN - Forage, North, Background A-41
BFBNEAR - Beef, Near-site A-41
BFBCTRL - Beef, Background A-41
BFDNEAR - Venison, Near-site A-41
BFDCTRL - Venison, Background A-41
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Index of Environmental Monitoring Program Sample Points

(concluded)
Direct Measurement Dosimetry (Figs. A-7, A-8, and A-9) Page
DFTLD Series - Off-site Dosimetry A-43
DNTLD Series - On-site Dosimetry A-45

A-ix



1995 Monitoring Program
On-site Effluent Monitoring:

Air Effluents

Total Annual
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
Airborne radioactive Continuous off-line - Continuous N/A Real-time alpha and
effluent points, air particulate measurement of beta monitoring
ANSTACK including LWTS and monitors fixed filter,
Main Plant vitrification off-gas replaced weekly
Ventilation
Exhaust Stack Required by: Continuous off-line - Weekly 52 each location Gross alpha/beta,
* OSR-GP-1 air particulate gamma isotopic*
ANSTSTK ¢ 40 CFR 61 filters
Supernatant Weekly filters Quarterly composite for
Treatment System Reported in: composited to 4 Sr-90, Pu/U isotopic,
(STS) Ventilation ¢ WESR each location total U, Am-241,
Exhaust * MTAR gamma isotopic
* QEMDR
ANCSSTK * ODIS Continuous off-line -> Weekly 52 each at two H-3 (ANSTACK and
01-14 Building * SER desiccant columns locations ANSTSTK only)
(Formerly * Air Emissions Annual for water vapor
Cement Report (NESHAP) collection
Solidification
System (CSS)) Continuous off-line - Weekly Weekly cartridges Quarterly composite for
Ventilation charcoal cartridges composited to 4 1-129
Exhaust each location
ANCSRFK
Contact Size-
reduction Facility
Exhaust
ANVITSK**
Vitrification
HVAC Exhaust
Airborne radioactive T Continuous off-line -~ Weekly 52 Filters for gross

ANSEISK**
Seismic Sampler,
Vitrification
Backup

effluent point

Required by:
* OSR-GP-1
® 40 CFR 61

Reported in:

¢ WESR

¢ MTAR

s QEMDR

* ODIS

* SER

¢ Air Emissions Annual
Report (NESHAP)

air particulate filter

alpha/beta, gamma
isotopic* upon
collection

*  Weekly gamma isotopic only if gross activity rises significantly.
**  Samplers brought on line with cold operations in 1995.



Sampling Rationale

ANSTACK

ANSTSTK

ANCSSTK

ANCSRFK

ANVITSK

ANMSEISK

DOE/EH-0173T, 3.0; OSR-GP-1, 1.A, 2.B; and DOE/EP-0096, 3.3.
Monitors and samples HEPA-filtered ventilation from most process areas, including cell ventilation, vessel

off-gas, FRS and head end ventilation, analytical area. Requires continuous effluent monitoring per Subpart
H, Section 61.93(b) because potential emissions may exceed 0.1 mrem limit.

DOE/EH-0173T, 3.0; OSR-GP-1, 1.B, 2.B; and DOE/EP-0096, 3.3.
Monitors and samples HEPA-filtered ventilation from building areas involved in treatment of high-level waste

supernatant. Requires continuous effluent monitoring per Subpart H, Section 61.93(b) because potential
emissions may exceed 0.1 mrem limit.

DOE/EH-0173T, 3.0; OSR-GP-1, 1.B, 2.B; and DOE/EP-0096, 3.3.
Monitors and samples HEPA-filtered ventilation from 01-14 building, which houses equipment used to treat

ceramic melter off-gas. Requires continuous effluent monitoring per Subpart H, Section 61.93(b) because
potential emissions may exceed 0.1 mrem limit.

DOE/EH-0173T, 3.0; OSR-GP-1, 1.B, 2.B; and DOE/EP-0096, 3.3.

Monitors and samples HEPA-filtered ventilation from process area where radioactive tanks, pipes, and other
equipment are reduced in volume by cutting with a plasma torch.

DOE/EH-0173T, 3.0; OSR-GP-1; DOE/EP-0096, 3.3.

Vitrification facility heating, ventilation, and air conditioning effluent exhaust stack. Sampler expected to be
brought on-line in late 1995 when cold operations began. Interim approval; permit pending.

DOE/EH-0173T, 3.0; OSR-GP-1; and DOE/EP-0096, 3.3.

Vitrification system back-up filter for catastrophic-event monitoring in case of primary vitrification HVAC
stack failure.




1995 Monitoring Program

On-site Effluent Monitoring:

Air Effluents

Total Annual
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
Airborne radioactive Continuous off-line  ~ Continuous - N/A ~» Real-time beta monitoring
effluent point air particulate measurement of
monitor during fixed filter
Required by: operation
® OSR-GP-1
e 40 CFR 61 Continuous off-line
ANSUPCV air particulate filter - Weekly -+ 52 - Filters for gross
Supercompactor Reported in: alpha/beta, gamma
Exhaust °* WESR isotopic* upon collection
» MTAR
* QEMDR
e ODIS Collected filters - Quarterly composites for
® SER composited to 4 $r-90, Pu/U isotopic,
@ Air Emissions total U, Am-241, gamma
Annual Report isotopic
(NESHAP)
Airborne radioactive Continuous off-line - As required -» 1 each location — Filters for gross
effluent points air particulate filter alpha/beta, gamma
isotopic* upon collection
Required by:
* OSR-GP-1
® 40 CFR 61
OVEs/PVUs Collected filters** - Quarterly composites for
Outdoor Ventilated Reported in: composited to 4 Sr-90, Pu/U isotopic,
Enclosures/ * WESR total U, Am-241, gamma
Portable * MTAR isotopic
Ventilation Units ¢ QEMDR
* ODIS
® SER

@ Air Emissions
Annual Report
(NESHAP)

*  Gamma isotopic only if gross activity rises significantly.
** f upon gross determination, individual filter is significantly higher than background, individual sample would be submitted immediately for isotopic

analysis.



Sampling Rationale

ANSUPCY

OVEs/PYUs

DOE/EH-0173T, 3.0; OSR-GP-1, 1.B, 2.B; and DOE/EP-0096, 3.3.

Monitors and samples HEPA-filtered ventilation from area where low-level radioactive waste
volume is reduced by compaction.

DOE/EH-0173T, 3.0; OSR-GP-1, 1.B, 2.B; and DOE/EP-0096, 3.3.

Outdoor ventilated enclosures; portable ventilation units used for handling of radioactive materials
or for decontamination in areas without containment ventilation.




1995 Monitoring Program

Environmental Surveillance:

Air Effluents and On-site Ambient Air

Total Annual
Sample Location Monitoring/Reporting Sampling Coliection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
ANLILWTVC ™ Airborne radioactive T Continuous off-line ~ Weekly (monthly  -» 52 each location -» Filters for gross
Low-level Waste effluent point air particulate filter at ANLAUNYVY) (12 at alpha/beta, gamma
Treatment ANLAUNYV) isotopic™ upon collection
Ventilation, Required by:
"Cold" Side e 40 CFR 61
ANLLWTVH Reported in:
Low-level Waste * WESR
Treatment * MTAR
Ventilation, "Hot" e QEMDR
Side * ODIS
® SER
ANLAUNVY ® Air Emissions
Laundry Change Annual Report
Room Ventilation (NESHAP)
ANLAGAM** " Ambient diffuse source | Continuous air - Weekly -» 52 each location - (ross alpha/beta
Lag Storage Area air emissions particulate filter
Ambient Air
Reported in: Weekly filter -» Quarterly composite for
* MTAR composited to 4 85r-90, gamma isotopic,
e QEMDR each location Pu/U isotopic, total U,
e SER Am-241
ANNDAAM**
NDA Area
Ambient Air
ANSDATG T Ambient diffuse source Continuous air ~ Weekly - 52 ~» Gross alpha/beta
SDA Trench 9 air emissions particulate filter
Ambient Air Weekly filter - Quarterly composite for
Reported in: composited to 4 gamma isotopic
e Quarterly reports to
NYSDEC Continuous off-line - Weekly -> 52 -» H-3
¢ MTAR desiccant column
* QEMDR for water vapor
® SER collection
Continuous off-line - Monthly -» Monthly cartridges -» Quarterly composite for
charcoal cartridges composited to 4 1-129
* Gamma isotopic only if gross activity rises significantly.
*%  Added to the monitoring program in 1995.
ETT]

Sampling frequency and analytical parameters as directed by NYSERDA.
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Sampling Rationale

ANLLWTVC DOE/EH-0173T, 3.0; and DOE/EP-0096, 3.3.
ANLLWTVH

Sample "cold” and "hot" sides of ventilation exhaust from low-level waste treatment facility.
ANLAUNYV  DOE/EH-0173T, 3.0; and DOE/EP-0096, 3.3.

Samples ventilation from contaminated clothing laundry.
ANLAGAM DOE/EH-0173T,3.3.2.

Monitors ambient air in lag storage area, a possible diffuse source of air emissions.
ANNDAAM DOE/EH-0173T,3.3.2.

Monitors ambient air in NDA area, a possible diffuse source of air emissions.
ANSDATY DOE/EH-0173T, 3.3.2.

Monitors ambient air by SDA trench 9, a possible diffuse source of air emissions. WVDP support of
NYSERDA.




1995 Menitoring Program
On-site Effluent Monitoring:

Liquid Effluents

Sample Location
Code

Monitoring/Reporting
Requirements

Sampling
Type/Medium

Total Annual
Sample
Collections

Collection
Frequency

Analyses Performed/
Composite Frequency

WHNSP0O1
Lagoon 3
Discharge Weir

Primary point of liquid
effluent batch release

Required by:
& OSR-GP-2
e SPDES Permit

Reported in:

® Monthly SPDES
DMR

* WESR

o MTAR

» QEMDR

¢ SER

T Grab liquid

Composite liquid

Grab liguid

Composite liquid
Composite liquid

Grab liguid

Grab liguid

- Daily, during ~-»  40-80
lagoon 3
discharge’

7-12

Composite of daily
samples for each
discharge, 4-8

- Twice during - 8-16

discharge, near
start and near end

- Twice during - B8-16

discharge, near
start and near end

- Semiannual - 2

~» Annual - 1

- Semiannual - 2

->  Annual - 1

-

Daily for gross beta,
conductivity, flow

Every 6 days a sample is
analyzed for gross
alpha/beta, H-3, Sr-90,
gamma isotopic

Weighted composite for
gross alpha/beta, H-3,
C-14, Tc-99, 5r-90,
1-129, gamma isotopic,
Pu/U isotopic, total U,
Am-241 for each month
of discharge

Two 24-hour composites
for BOD-5, suspended
solids, SO,, NO,, NO,,
NH,, total Al, Fe, and
Mn, total recoverable Cd,
Cr, Cu, Ni, Pb, and Zn,
dissolved As and Cu,
dissolved sulfide

Settleable solids, total
dissolved solids, pH,
cyanide amenable to
chlorination, oil &
grease, surfactant (as
LAS), total recoverable
Co, Cr*®, Se, and V,
dichlorodifluoromethane,
trichlorofluoromethane,
3,3-dichlorobenzidine,
tributyl phosphate,
hexachlorobenzene,
alpha-BHC, heptachlor,
xylene, 2-butanone

A 24-hour composite for
titanium

A 24-hour composite for
Ba and Sb

Bis(2-cthylhexyl)
phthalate, 4-dodecene

Chloroform

" Lagoon 3 is discharged between four and eight times per year, as necessary, averaging ten days per discharge.
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Sampling Rationale

WNSPOO1

DOE 5400.5 and DOE/EH-0173T, 2.3.3.

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for
release of radionuclides addressed.

New York State SPDES permit no. NY0000973.
These regulations are met for radiological parameters by daily grab sampling during periods of lagoon 3

discharge. Sampling for chemical constituents is performed near the beginning and end of each discharge
period to meet the site SPDES permit. Both grab samples and 24-hour composite samples are collected.




1995 Monitoring Program
On-site Effluent Monitoring:

Liquid Effluents

Total Annual

Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
Combined facility Timed continuous - Weekly 52 Gross alpha/beta, H-3,
liquid discharge composite liquid pH, conductivity
Required by:
* OSR-GP-2 Weekly samples Monthly composite for
composited to 12 gamma isotopic and
WNSP006 Reported in: Sr-90 (monthly composite
Frank’s Creek at * MTAR shared with NYSDOH)
Security Fence * QEMDR
¢ SER Weekly samples Quarterly composite for
composited to 4 C-14, 1-129, Pw/U
isotopic, total U,
Am-241, Tc-99
Grab liquid - Semiannual 2 NPOC, TOX, Ca, Mg,
Na, K, Ba, Mn, Fe, Cl,
SO,, NO,+NO,-N, F,
HCO,, CO,
Liquid effluent point 24-hour composite — 3 each month 36 Gross alpha/beta, H-3,
for sanitary and utility liquid pH, suspended solids,
plant combined NH,;, NO,-N, BOD-5,
discharge total Fe
Monthly samples Gamma isotopic
composited to 4
quarterly samples
Reguired by:
WNSP007 e SPDES Permit
Sanitary Waste Grab liquid -» 3 each month 36 Oil & grease
Discharge Reported in:
¢ Monthly SPDES Grab liquid -» Weekly 52 pH, settleable solids, total
DMR residual chlorine
s WESR
* MTAR Grab liquid -»  Annual 1 Chloroform
* QEMDR
* ODIS
L * SER
WNSDADR Surface water run-off Grab liquid - Monthly 12 pH, total suspended
SDA Trench point from SDA trench solids, oil & grease,
Run-off 14 cover flow, gross alpha/beta,
H-3, gamma isotopic
Required by:
* Interim Measures
Compliance
Reported in:
* Quarterly reports to
NYSDEC
* MTAR
* QEMDR
____°SER |




Sampling Ratienale

WNSP006

WNSPOO7

WNSDADR

DOE/EH-0173T, 5.10.1.1.

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for
release of radionuclides addressed.

Per WVDP SPDES Permit NY0000973, outfall 116 (pseudo monitoring point) uses flow data from
WNSP006. Monitoring for flow augmentation parameters (flow and total dissolved solids [TDS]) is

performed at location WNSP006; calculated TDS and flow data related to sample point WNSP0OO6 are
reported for pseudo monitoring point 116 on the monthly SPDES DMR.

DOE 5400.5 and DOE/EH-0173T, 2.3.3.

Sampling rationale is based on New York State SPDES permit no. NY0000973 and DOE 5400.5 criteria for
discharge of radioactivity to and from the sewage treatment plant.

NYSERDA interim measures compliance.
WYVDP support of NYSERDA.

Grab sample monitoring surface water runoff from SDA trench 14 membrane cover.




1995 Monitoring Program
Environmental Surveillance:

Om-site Surface Water

Total Anpual

Sample Location Monitoring/Reporting Sampling Collection Sample Amnalyses Performed/
Code Reguirements Type/Medium Frequency Collections Composite Frequency
WNSWAMP " Site surface drainage " Timed continuous > Weekly - 52 - Gross alpha/beta, H-3,
NE Swamp composite liquid pH, conductivity
Drainage Reported in:
¢ WESR Weekly samples -» Monthly composite for
o MTAR composited to 12 gamma isotopic and Sr-90
» QEMDR (monthly composite
* ODIS shared with NYSDOH)
» SER
Weekly samples - Quarterly composite for
composited to 4 C-14, 1-129, Puw/iJ
isotopic, total U,
Am-241
Grab liquid -»  Semiannual -2 - NPOC, TOX, Ca, Mg,
Na, K, Ba, Mn, Fe, Cl,
80,, NO,+NO,-N, F,
HCO,, CO,
WHEWTIA Site surface drainage Timed continuoys - Weekly - 52 - {3ross alpha/beta, H-3,
North Swamp composite liquid pH, conductivity
Drainage Reported in:
® WESH Weekly samples -»  Monthly composite for
e MTAR composited to 12 gamma isotopic, Sr-90
e QEMDR
e ODIS Weekly samples - Quarterly composite for
o SER composited to 4 C-14, 1-129, Pu/U
isotopic, total U,
Am-241
Grab liquid - Semianmual - 2 - NPOC, TOX, Ca, Mg,
WNa, K, Ba, Mn, Fe, Cl,
50, NO;+NO,-N, F,
HCO,, CO,
Drains subsurface T Grab tiguid - Weekly - 52 -» (3ross alpha/beta, H-3,
water from HLW pH
WNSDIDR storage tank area

High-level Waste
Farm Underdrain

Reported in:

* MTAR

Weekly samples
composited to 12

A~ 11

Monthly composite for
gamma isotopic, Sr-90



Sampling Rationale

WNSWAMP DOE/EH-0173T, 5.10.1.1.

WNSWT4A

WNSD1DR

NE site surface water drainage; provides for the sampling of this discrete drainage path for uncontrolled
surface waters just before they leave the site’s controlled boundary. Waters represent surface and subsurface
drainages from the construction and demolition debris landfill (CDDLY), old hardstand areas, and other
possible north plateau sources of radiological or nonradiological contamination.

DOE/EH-0173T, 5.10.1.1.

N site surface water drainage; provides for the sampling of this discrete drainage path for uncontrolied
surface waters just before they leave the site’s controlled boundary. Waters represent surface and subsurface
drainages from lag storage areas and other possible north plateau sources of radiological or nonradiological
contamination.

DOE/EH-0173T, 5.10.1.3.

Monitors the potential influence on subsurface drainage surrounding the high-level waste tank farm.




1995 Monitoring Program
Environmental Surveillance:

On-site Surface Water

Sample Location
Code

Monitoring/Reporting
Requirements

Collection
Frequency

Sampling
Type/Medium

Total Annual
Sample
Collections

Analyses Performed/
Composite Frequency

WNSP0OS
French Drain

WNSP00S
Facility Yard
Drainage

WNCOOLW
Cooling Tower
Basin

Drains subsurface
water from LLWTF
lagoon area

Grab liquid -» Monthly

Grab liquid ~ 3 each month

Required by:

e SPDES permit

Grab liquid ->  Annual

Reported in:

* Monthly SPDES
DMR

* WESR

* MTAR

* QEMDR

* ODIS

e SER

¥

Combined drainage T Grab liquid

from facility yard area

Monthly

Reported in:
¢ MTAR

¢ QEMDR
® SER

I

Cools plant utility Grab liquid

steam system water

Monthly

Reported in:
¢ MTAR

* QEMDR
» SER

- 12

Monthly samples
composited to 4

-» Gross alpha/beta, H-3

Conductivity, pH,
BOD-S5, total Fe, total
recoverable Cd and Pb

As, Cr, total Ag, and Zn

Gross alpha/beta, H-3,
pH

Gross alpha/beta, H-3,
pH

Quarterly composite for
gamma isotopic



Sampling Rationale

WNSP00S

WNSPOO5

WNCOOLW

DOE/EH-01737T, 5.10.1.3.

French drain of subsurface water from lagoon (LLWTF) area. NYSDEC SPDES permit no. NY0000973
also provides for the sampling of this discrete drainage path for uncontrolled subsurface waters before they
flow into Erdman Brook. Waters represent subsurface drainages from downward infiltration around the
LLWTF and lagoon systems. This point would also monitor any subsurface spillover from the overfilling of
lagoons 2 and 3. Sampling of significance for both radiological and nonradiological contamination.

This site is also monitored as part of the groundwater program. (See SSWMU #1.)

Facility yard surface water drainage; generally in accordance with DOE/EH-0173T, 5.10.1.1. Formerly in
accordance with NYSDEC SPDES permit no. N'Y0000973.

Provides for the sampling of this discrete drainage path for uncontrolled surface waters just after outfall 007
discharge into the drainage and before these surface waters flow to Erdman Brook. Waters represent surface
and subsurface drainages primarily from the main plant yard area. Historically this point was used to
monitor sludge pond(s) and utility room discharges to the drainage. These two sources have been rerouted.
Migration of residual site contamination around the main plant dictates surveillance of this point primarily for
radiological parameters.

Facility cooling tower circulation water; generally in accordance with DOE/EH-0173T, 5.10.1.1.

Operational sampling carried out to confirm no migration of radiological contamination into the primary
coolant loop of the HLWTF and/or plant utility steam systems. Migration from either source might indicate
radiological control failure.




1995 Monitoring Program
Environmental Surveillance:

On-site Surface Water

Total Annual
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
WNFRCe7* Drains NYS Low-level | Grab liquid -> Monthly - 12 - Gross alpha/beta, H-3,
Frank’s Creek E Waste Disposal Area pH
of SDA
Reported in:
e Reported to
NYSERDA
* MTAR
* QEMDR
» SER
WNERBS3* Drains NYS and [ Grab liquid - Weekly - 52 ~»  Gross alpha/beta, H-3,
Erdman Brook N WVDP disposal areas pH
of Disposal Areas
Reported in:
® Reported to
NYSERDA
» MTAR
* QEMDR
» SER
WNNDADR Drains WVDP disposal [ Timed continuous > Weekly -~ 52 - pH
Drainage between and storage area composite liquid
NDA and SDA Weekly samples ~  Monthly composite for
Reported in: composited to 12 gross alpha/beta, gamma
= MTAR isotopic, H-3
e QEMDR
» SER
Weekly samples -» Quarterly composite for
composited to 4 Sr-90, 1-129
Grab liguid -»  Semiannual - 2 - NPOC, TOX
Drains WVDP storage T Grab liquid - Monthly - 12 - pH, gross alpha/beta
WNDCELD area
Drainage
5 of Drum Cell Reported in: Monthly samples -> Quarterly composite for
» MTAR composited to 4 S$r-90, 1-129, gamma
o QEMDR isotopic, H-3
* SER
WNNDATR** On-site groundwater T Grab liquid - Monthly - 12 —~ Gross alpha/beta, H-3,
NDA Trench interception gamma isotopic, NPOC,
Interceptor Project TOX
Reported in:
* MTAR Monthly samples - Quarterly composite for
* QEMDR composited to 4 1-129
s SER

*  Monthly sample coliected by NYSDOH
*#*  Coordinated with Waste Management Operations



Sampling Rationale

WNFRCa7

WNERBS3

WNNDADR

WNDCELD

WNNDATR

DOE/EH-0173T, 5.10.1.1.

Monitors the potential influence of both the SDA and drum cell drainage into Frank’s Creek east of the SDA
and upstream of the confluence with Erdman Brook.

DOE/EH-0173T, 5.10.1.1.

Monitors the potential influence of the drainages from the SDA and the WVDFE disposal area into Erdman
Brook upstream of the confluence with Frank’s Creek.

DOE/EH-01737T, 5.10.1.1.

Monitors the potential influence of the WVDP storage and disposal area drainage into Lagoon Road Creek
upstream from confluence with Erdman Brook.

DOE/EH-0173T, 5.10.1.1.

Monitors potential influence of drum cell drainage into Frank’s Creek south of the SDA and upstream of
WNFRC67.

DOE Order 5400.1, IV.9.

Monitors groundwater in vicinity of the NDA interceptor trench project. The grab sample is taken directly
from the trench collection system.
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1995 Monitoring Program
Environmental Surveillance:

On-site Surface Water

Total Annual

Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
WNSTAW Series | Water within vicinity of T Grab liquid ~> Annual - 1 each location’ - Gross alpha/beta, H-3,

On-site standing
water ponds not
receiving effluent
includes:

WHNSTAW4
Border pond SW
of AFRT240

WHNSTAWS
Border pond SW
of DFTLD13

WNETAWS
Borrow pit NE of
Project facilities

WNSTAWY
North reservoir
near intake

WNSTAWE
Background pond
at Sprague Brook
maintenance
building

plant airborne or water
effluent

Reported in:
e MTAR

s QEMDR
e SER

pH, conductivity, Cl, Fe,
Mn, Na, NO,+NO,-N,
SO,

*Sampling depends upon on-site ponding conditions during the year.



Sampling Rationale

WHNSTAW
Series

WNSTAW4

WNSTAWS

WNSTAWSE

WNSTAWY

WNSTAWEB

DOE/EH-0173T, 5.10.1.1.

Monitoring of on- and off-site standing waters at locations listed below. Although none receive effluent
directly, the potential for contamination is present except at the background location. Former collecting sites
1,2, 3,7, and 8 were deleted from the monitoring program because they were built over or are now dry.

Border pond located south of AFRT240. Chosen to be a location for obtaining high potential concentration
based on meteorological data. Perimeter location adjacent to a working farm. Drainage extends through
private property and is accessible by the public.

Border pond located west of Project facilities near the perimeter fence and DFTLD13. Chosen to be a
location for obtaining high potential concentration based on meteorological data. Location is adjacent to
private residence and potentially accessible by the general public.

Borrow pit northeast of Project facilities just outside of inner security fence. Considered to be the closest
standing water to the main plant and high-level waste facilities (in lieu of the availability of WNSTAW1).

North reservoir near intake. Chosen to provide data in the event of potentially contaminated site potable
water supply. Location is south of main plant facilities.

Pond located near the Sprague Brook maintenance building. Considered a background location approximately
14 kilometers north of the WVDP.




1995 Monitoring Program
Environmental Surveillance:

On-site Potable Water

Total Anmual

Sample Location Monitoring/Reperting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Meditm Frequency Collections Compeosite Frequency
WHDNK Series Sources of potable Grab liguid - Monthly -» 12 per location - Gross alpha/beta, H-3,
Site Potable Water water within site pH, conductivity
includes: perimeter
WNDNEMS Reported in:
Maintenance Shop @ Cattaraugus County
Drinking Water » MTAR
* QEMDR
WNDNEMP » QEMER
Main Plant
Drinking Water
WHNDNEEL
Environmental Lab
Drinking Water
WNDNEKUR Grab liguid - Annual* - ] -» As, Ba, Cd, Cr, Hg, Se,

Utility Room
(EP-1) Potable
Water Storage
Tank

fluoride, NO,

* WNDNKUR only. Sample for NO, to be collected in March. Pb and Cu will also be sampled at this site based upon Cattaraugus County Health

Department guidance.



Sampling Rationale

WNDNE
Series

WNDNEMS

WNDNEMP

WINDNKEL

WHNDNEKUR

Site drinking water; generally according to DOE/EH-01737T, 5.10.1.2.

Potable water sampling carried out to confirm no migration of radiological and/or nonradiological
contamination into the site’s drinking water supply.

Site drinking water; generally according to DOE/EH-0173T, 5.10.1.2.
Potable water sampled at the maintenance shop in order to monitor a point that is at an intermediate distance
from the point of potable water generation and that is used heavily by site personnel.

Site drinking water; generally according to DOE/EH-0173T, 5.10.1.2.

Same rationale as WNDNKMS but sampled at the main plant water fountain.

Site drinking water; generally according to DOE/EH-0173T, 5.10.1.2.

Potable water sampled at the Environmental Laboratory in order to monitor the point farthest away from the
point of potable water generation.

Site drinking water; generally according to DOE/EH-0173T, 5.10.1.2.

Sampled at the utility room potable water storage tank before the site drinking water distribution system.
Sample location is entry point EP-1.




1995 Monitoring Program
Environmental Surveillance:

On-site Groundwater

Total Annual
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
Low-level Waste | Groundwater T Grab tiquid See Tables 3-1, See Tables 3-1, See Tables 3-1, 3-2,
Treatment Facility monitoring wells 3-2, and 3-2, and and 3-3
(SSWMU #1) around site super solid Appendix E Appendix E
waste management

WNW units (SSWMUs)*

0103 Direct field

0104 U Reported in: measurement of

0165 ® SER sample water

0106 e Quarterly

0107 Groundwater Reports

0108

0109

0110

0111

0114

0115 U

0116 U

8603

8604 U

8605
Surface:

WNSP0OOS

Miscellaneous
Small Units
(SSWMU #2)

WNW
02010
02020
0203
0204 U
0205
0206
0207
0208
8606

NOTE: "U" designates upgradient, "B" designates background, and "C" designates crossgradient wells; the remainder are downgradient.

* The groundwater monitoring program was revised in May 1995 after a review of results from previous years of sampling, The program in place at
the end of 1995 is presented in the "Groundwater Monitoring Plan" (WVDP-239),
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Sampling Rationale

On-site
Groundwater

SSWMU #1

SSWMU #2

DOE Order 5400.1, 1IV.9; DOE/EH-01737T, 5.10.1.3; RCRA 3008(h) Order on Consent,

The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of
both active and inactive super solid waste management units (SSWMUs). The program allows for the
determination of water quality. In addition, using wells situated hydraulically upgradient (background) and
downgradient of SSWMUS s allows for both detection of groundwater contamination and evaluation of the
effects associated with the individual SSWMUs.

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program.”
Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan,” is applicable to the
1996 program.

Low-level waste treatment facilities, including four active lagoons, lagoons 2, 3, 4 and 5, and an inactive,
filled-in lagoon, lagoon 1.

Miscellaneous small units, including the sludge pond, the solvent dike, the paper incinerator, and the
kerosene tank.




1995 Monitoring Program
Environmental Surveillance:

On-site Groundwater

Total Annual

Sample Location Monitoring/Reperting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Compeosite Frequency
Liquid Waste " Groundwater T Grab liquid See Tables 3-1, See Tables 3-1, See Tables 3-1, 3-2,
Treatment System monitoring wells 32, and 32, and and 3-3
(SSWMU #3) around site super solid Appendix E Appendix E
waste management
WNW units (SSWMUs)* Direct field
0301 U measurement of
0302 U Reported in: sample discharge
0305 e SER water
xx0306 o Quarterly
0307 Groundwater Reports
NBIS B

HLW Storage and
Processing Tank
(SSWMU #4)

WHNW
0401 U
0402 U
0403 U
0404 U
0465 C
0406
0407
0408
0409

xx(410 U

xxB411 U

MNOTE: "U" designates upgradient, "B" designates background, and "C" designates crossgradient wells; the remainder are downgradient.
XX~ Wells that are dry and not used for groundwater monitoring.

The groundwater monitoring program was revised in May 1995 after a review of results from previous years of sampling. The program in place at
the end of 1995 is presented in the "Groundwater Monitoring Plan” (WVDP-239).
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Sampling Rationale

On-site DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; RCRA 3008(h) Order on Consent.

Groundwater
The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of
both active and inactive super solid waste management units (SSWMUs). The program allows for the
determination of water quality. In addition, using wells situated hydraulically upgradient (background) and
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the
effects associated with the individual SSWMUs.

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program.”
Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan," is applicable to the
1996 program.

SSWMU #3  Liquid waste treatment system containing effluent from the supernatant treatment system.

SSWMU #4  High-level waste storage and processing area, including the high-level radioactive waste tanks, the supernatant
treatment system, and the vitrification facility.




1995 Monitoring Program

Environmental Surveillance:

On-site Groundwater

Total Annual

Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
Maintenance Shop Groundwater Grab liquid See Tables 3-1, See Tables 3-1, See Tables 3-1, 3-2,
Leach Fields monitoring wells 3-2, and 3-2, and and 3-3
(SSWMU #5) around site super solid Appendix E Appendix E
waste management
WNW units (SSWMUs)* Direct field
0501 U measurement of
0502 Reported in: sample discharge
* SER water
Low-level Waste ® Quarterly
Storage Area Groundwater Reports

(SSWMU #6)

WNW
0601
0602
0603 U
0604
0605
8607 U
8608 U
8609 U

Chemical Process
Cell Waste Storage
Area (SSWMU #7)

WNW
0701 U
0702 C
0703
0704
0705 C
0706 U
0707

NOTE: "U" designates upgradient, "B" designates background, and "C" designates crossgradient wells; the remainder are downgradient.

*

the end of 1995 is presented in the "Groundwater Monitoring Plan" (WVDP-239).
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The groundwater monitoring program was revised in May 1995 after a review of results from previous years of sampling. The program in place at



Sampling Rationale

On-site DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; RCRA 3008(h) Order on Consent.

Groundwater
The on-site WYDP groundwater monitoring program focuses on radiological and chemical surveillance of
both active and insctive super solid waste management units (SSWMUs). The program allows for the
determination of water quality. In addition, using wells situated hydraulically upgradient (background) and
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the
effects associated with the individual SSWMUs.

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program.”
Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan,” is applicable to the
1996 program.

8SWMU #5  Maintenance shop sanitary leach field, formerly used by NFS and WVNS to process domestic sewage
generated by the maintenance shop.

SSWMU #6  The low-level waste storage area includes metal and fabric structures housing low-level radioactive wastes
being stored for future disposal.

SSWMU #7  The chemical process cell (CPC) waste storage area contains packages of pipes, vessels, and debris from
decontamination and cleanup of the chemical process cell in the former reprocessing plant.




1595 Monitoring Program

Environmental Surveillance:

On-site Groundwater

Total Annual

Bample Location Monitoring/ Reporting Sampling Collection Sample Amnalyses Performed/
Code Requirements Type/Medinm Freguency Collections Compesite Frequency
Constructionand | Groundwater | " Grab liquid See Tables 3-1, See Tables 3-1, See Tables 3-1, 3-2,
Diemolition Debris monitoring wells 3-2, and 3-2, and and 3-3
Landfill (CDIL)Y around site super solid Appendix E Appendix E

(BEWHML #8)

WNW
asa1 v
OBH2
DBOI
abg

(SEWMU #9)

W
0901 U
Dop2 U
0503
0904
0965
H906
U947
G908 U
4909
Ow1a
d61b
el
WRNDATR

IRTS Drum Cell
(SEWMU #10)

WYY
1001 U
1002
1663
1664
1008 U
1006
1007
1008h B
1008 B

waste management
units (SEWMTgy*

® SER
s Quarterly
Groundwater Reports

Direct field
measurement of
sample discharge
waler

MOTE:

the end of 1995 is presented in the "Groundwater Monitoring Plan" (WVDP-239).
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U designates upgradient, "B" designates background, and "C" designates crossgradient wells; the remainder are downgradient.

The groundwater monitoring program was revised in May 1995 after a review of results from previous years of sampling. The program in place at



Sampling Rationale

On-site
Groundwater

SEWMU #8

S5WMU #9

SEWMU #10

DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; RCRA 3008(h) Order on Consent.

The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of
both active and inactive super solid waste management units (SSWMUs). The program allows for the
determination of water quality. In addition, using wells situated hydraulically upgradient (background) and
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the
effects associated with the individual SSWMUs.

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program. "

Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan,” is applicable to the
1996 program.

Construction and demolition debris landfill (CDDL), used by NFS and the WVDP to dispose of
nonhazardous and nonradioactive materials.

The NRC-licensed disposal area (NDA) contains radioactive wastes generated by NFS and the WVDP,

The integrated radioactive waste system (IRTS) treatment drum cell stores cement-stabilized low-level
radioactive waste,




1995 Monitoring Program
Environmental Surveillance:

On-site Groundwater

Total Annual

Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency
State-licensed " Groundwater T Grab liguid Per NYSERDA* Per NYSERDA* Per NYSERDA*

Disposal Area
(SSWMU #11)

WNW
1101a U
1101b U
1101c U
1102a
1102b
1103a
1103b
1103¢
1104a
1104b
1104¢
1105a
11655
1106a U
1106b U
1107a
11082 U
11092 U
1109b U
1110a
1111a

Fuel Storage Area
(Not a SSWMU)

WNW
8613A C
8613B C
8613C

Well Points

monitoring points
around site super solid
waste management
units (SSWMUs)

Reported in:
® SER

Reported in:
@ SER

@ Quarterly
Groundwater Reports

Well points

™ Grab liquid

See Tables 3-1,

Grab liquid See Tables 3-1, See Tables 3-1,
3-2, and 3-2, and
Appendix E Appendix E

Direct field

measurement of

sample discharge

water

See Tables 3-1,

See Tables 3-1, 3-2,
and 3-3

See Tables 3-1, 3-2,

(Not it a downgradient of main 3-2, and 3-2, and and 3-3
SSWMU) plant Appendix E Appendix E

WP-A Reported in:

WP-C s SER

WE-D

WP-E

WP-F

WP-G

WP-H - L

NOTE: "U" designates upgradient, "B" designates background, and "C" designates crossgradient wells; the remainder are downgradient,

* SDA wells are sampled by NYSERDA,; therefore, frequencies and analyses are not included in this summary of the WVDP program. Data are
presented in Appendix F.



Sampling Rationale

On-site DOE Order 5400.1, IV.9; DOE/EH-0173T, 5.10.1.3; RCRA 3008(h) Order on Consent.

Groundwater
The on-site WVDP groundwater monitoring program focuses on radiological and chemical surveillance of
both active and inactive super solid waste management units (SSWMUs). The program allows for the
determination of water quality. In addition, using wells situated hydraulically upgradient {background) and
downgradient of SSWMUs allows for both detection of groundwater contamination and evaluation of the
effects associated with the individual SSWMUs.

Groundwater protection is addressed in WVDP-091, "Groundwater Protection Management Program. "
Groundwater monitoring as detailed in WVDP-239, "Groundwater Monitoring Plan," is applicable to the
1996 program.

SSWMU #11  The state-licensed disposal area (SDA) was operated by NFS as a commercial low-level disposal facility; it
also received wastes from NFS reprocessing operations.

Fuel Storage  Monitors groundwater in the vicinity of the underground fuel storage tanks; this is not included in any of the
Area SSWMUs.

‘Well Points Monitor groundwater of known contamination in the north plateau area. All well points are downgradient of
the main plant.




1995 Monitoring Program
Environmental Surveillance:

Off-site Surface Water

Total Annual

Sample Location Monitoring/Reporting Sampling Collection Bample Amnalyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Freguency
WFBCTCR 7 Restricted surface [ Timed continuous Weekly ~» 52 -» pH, conductivity
Buttermilk Creek, waters receiving plant composite liquid
upstream of efftuents
Cattaraugus Creek Weekly samples - Monthly composite for
confluence at Reported in; composited to 12 gross alpha/beta, H-3
Thomas Corners o MTAR
Road » QEMDR Weekly samples - Quarterly composite for
@ SER composited to 4 gamma isotopic and 5r-90
" Unrestricted surface " Timed continuous Weekly - 52 -» (Gross alpha/beta, H-3,
walers receiving plant composite liquid pH
effluents
Weekly samples -»  Flow-weighted monthly
WEFELBR Reported in: composited to 12 composite for gamma
Catiaraugus Creek » MTAR isotopic and 8§r-90, gross
at Felton Bridge * QEMDR alpha/beta, H-3
® SER
" Unrestricted surface Timed continuous — Weekly - 52 - pH, conductivity
water background composite liquid
Weekly samples -  Monthly composite for
Reported in: composited to 12 gross alpha/beta, H-3
» MTAR
* QEMDR Weekly samples ~  Quarterly composite for
WIFBCBRG @ SER composited to 4 gamma isotopic, Sr-90,
Buttermilk Creek C-14, 1-129, Pu/U
near Fox Valley isotopic, total U,
{background) Am-241, Tc-99
Grab liquid - Semiannual = 2 - NPOC, TOX, Ca, Mg,
Na, K, Ba, Mn, Fe, O},
80, NO&-NO,-N, F,
HCO,, CO,
— —
WEFBIGBR Unrestricted surface T Grab liquid - Monthly - 12 ~» Gross alpha/beta, H-3,
Cattaraugus water background Sr-90, and gamma
Creck at Bigelow isotopic
Bridge Reported in:
(background) * MTAR
* QEMDR
» SER

Monthly composite at WFBCTCB, WFBCBKG, and WEFELBR is also sent to NYSDOH.
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Sampling Rationale

WEFBCTCB

WFFELBR

WFBCBKG

WFBIGBR

DOE/EH-0173T, 5.10.1.1.

Buttermiik Creek is the surface water receiving all WVDP effluents, WFBCTCE monitors the potential
influence of WVDP drainage into Buttermilk Creek upstrearn of confluence with Cattaraugus Creek.

DOE/EH-0173T, 5.10.1.1.
Because Buttermilk Creek is the surface water that receives all WVDIP effluents and empties into Cattaraugus

Creek, WFFELBR monitors the potential influence of WVDP drainage into Cattaraugus Creek directly
downstream of the confluence with Buttermilk Creek.

DOE/EH-0173T, 5.10.1.1.

Monitors background conditions of Buttermilk Creek upstream of the WVDP, Allows comparison to
downstream conditions.

DOE/EH-0173T, 5.10.1.1.

Monitors background conditions of Cattaraugus Creek at Bigelow Bridge, upstream of the WVDP. Allows
comparison to downstream conditions.




1995 Monitoring Program
Environmental Surveillance:

Off-site Drinking Water

Total Annual
Bample Location Monitoring/Reporting Sampling Coliection Sample Analyses Performed/
Code Requirements Type/Medium Frequency Collections Composite Frequency

WEWEL series M’Drinking water supply; ~» Grab liquid -~ Annual -» 1 each location ~» Gross alpha/beta, H-3,
wells near the groundwater near gamma isotopic, pH,
WYDP outside the facility® conductivity
WNYMNSC
perimeter Reported in:
» MTAR
WEWELOL * QEMDR
3.0 km WNW @ SER

WEWELOZ
1.5 km N'W

WIEWELDG3
4.0 km N'W

WEWELD4
3.0 km NW

WEWELDS
2.5 km SW

WEFWELO6
(hackground)
29km S

WEWELGTY
4.0 km NNE
WEWELOS
2.5 km ENE

WEWEL0S
3.0 km SE

WHFWEL10
7.0kmN

* (ff-site drinking water wells are not affected by the potential migration of contaminants in the subsurface at the WVDP.
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Sampling Rationale

Off-site DOE 5400.1, IV.9; DOE/EH-0173T, 5.10.1.2,

Drinking

Water Eight of the ten listed off-site private residential drinking water wells represent the nearest unrestricted uses
WFWEL of groundwater close to the WVDP. The ninth sample (WFWEL19) is from a public water supply from
Series deep wells. The tenth drinking water well, WFWEL0S, is located 29 kilometers south of the Project and is

considered a background drinking water source.




1995 Monitoring Program

Environmental Surveillance:

Off-site Air
Total Annual
Sample Location Monitoring/Reporting Sampling Collection Sample Analyses Performed/
Code Requirements Type/Medimm Frequency Collections Composite Frequency
AFFXVRD [ Particulate air samples Continuous air - Weekly 52 each jocation - Gross alpha/beta
3.0 km SSE at around the WNYNSC particulate filter
Fox Valley perimeter Weekly filters - Quarterly composite for
composited to 4 Sr-90, gamma isotopic
AFTCORD Reported in: each location
3.7 km NNW at * MTAR Total U, U/Pu isotopic,
Thomas Corners s QEMDR and Am-241 for
Road ® SER AFRSPRD and
AFGRVAL only

AFRT240*
2.0 km NE on
Route 240

AFSPRVL
7 km N at
Springville

AFWEVAL
6 km SSE at West
Valley

AFDNERI **
50 km W at
Dunkirk
(background)

AFNASHV**

37 km W at village
of Nashville, town
of Hanover
(background)

AFBOEHN
2.3 km SW on
Dutch Hill Road

AFRSPRD
1.5 kma NW on
Rock Springs Road

AFGRVAL

29 km § at Great
Valley
{background)

AFBLKST
Bulk Storage
Warehouse

2.2 km ESE at
Buttermilk Road

Continuous -» Weekly
desiccant column

for water vapor

collection

Continuous -> Monthly

charcoal cartridge

-» 52 each location - H-3

(AFRSPRD and
AFGRVAL only)

12 composited to 4 - Quarterly composite for
each location 1-129

(AFRSPRD and

AFGRVAL only)

* Filter from duplicate sampler sent to NYSDOH.
¥ AFNASHYV replaced AFDNKRK in 1995,



Sampling Ratienale

AFFXVRD
AFTCORD
AFRT240

AFSPRVL

AFWEVAL

AFDNKRK

AFNASHV

AFBOEHN

AFRSPRD

AFGRVAL

AFBLKST

DOE/EH-0173T, 5.7 4.

Alr samplers put into service by NFS as part of the site’s original monitoring program. Perimeter locations
chosen to obtain data from places most likely to provide highest concentrations, based on meteorological data.

DOE/EH-0173T, 5.7.4; DOE/EP-0023,4.2.3.

Off-site (remote) sampler located on private property in nearby community within 15 kilometers of the site
(north).

DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3.

Off-site {remote) sampler located on private property in nearby community within 15 kilometers of the site
(southeast).

DOE/EH-01737T, 5.7.4; DOE/EP-0023, 4.2.3,

Off-site (remote) sampler considered to be representative of natural background radiation. Located 50
kilometers west of the site (upwind) on privately owned property. Location discontinued in 1995.

DOE/EH-0173T, 5.7.4, DOE/EP-0023, 4.2.3.

Off-site (remote) sampler considered to be representative of natural background radiation. Located 37
kilometers west of the site (upwind) on privately owned property. Location replaced AFDNKRK in 1995,

DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3.

Perimeter location chosen to obtain data from the place most likely to provide highest elevated release
concentrations based on meteorological data. AFBOEHN is located on NYSERDA property at the perimeter.

DOE/EH-0173T, 5.7.4.
Perimeter location chosen to obtain data from the place most likely to provide highest ground-level release
concentrations based on meteorological data. AFRSPRD is on WVDP property but outside the main plant

operations fence line. 1-129 and H-3 are sampled here because the sampling trains were easy to incorporate
and the location was most likely to receive effluent releases.

DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3.
Off-site (remote) sampler conside