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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. The data collected provide an hisiorical record of radionuclide and
radiation levels froni natural and manmade sources in the survey area. Data also are collected
to monitor the ouality of air and water discharged by the Project und the groundwater on and
around the site.

This report represents a single, comprehensive source of ofj-site and on-site environmental
monitoring data collected during 1990 by WVNS Environmental Laboratory personnel.
Appendix A is a summary of the site environmental monitoring plan. Appendix B lists the
environmental permits and regulations pertaining to the West Valley Demonstration Project.
Appendices C through E contain summaries of all data ohtained during 1990 and are intended
for those interested in more detail than (s provided in the main body of the report.

Requests for addtional copies of the 1990 SITE ENVIRONMENTAL REPORT and ques-
tions concerning e report should be referred to the WYDP Community Relations Depart-
ment, P.O. Box 191, Rock Springs Road, West Valley, New York 14171 (716-942-4610),
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Executive Summary

'rhc West Valley Demonstration Project
(WVDP) conducis a comprehensive environ
mental monitoring program that fulfiils
regulatory requirements of the United States
Environmental Protection Agency (EPA) and
the New York State Department of Environ
mental Conservation (NYSDEC). The reselts
of this program show that public health, safety,
and the environment are being protected with
respect to activities on the site and the waste
materials stored there, This annual report,
published to meet the requirements of United
States Department of Energy (DOE) Orders
5400.1 and 5405, summarizes the environ
mental monitoring data collected during 1990

On-site and off-site radiological and non
radiological monitoring in 19%) confirm that
site activities, with few exceptions, were con-
ducted well within state and federal regulatory
limits. The exceptions noted have resulied in
no significant impacts upon public health or
the enviconment and are described below,

History of the West Valley Demonstration Project

ln the carly 19505 interest in promoting
peaceful uses of atomic energy led to the pas-
sage of an amendment 10 the Atomic Energy
Act under which the Atomic Energy Commis-
sion encouraged commercialization of nuclear
fuel reprocessing as a way 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
Development acquired 3,345 acres near West
Valley, New York and established the Western
New York Nuclear Service Center (WNYNSCO)

Ihe Davison Chemical Co., co-licensed with
the New York State Atomic Rescarch and
Development Authority, which later became
the New York State Euergy Research and
Development Authority (NYSERDA),
formed Nuclear Fuel Services, Inc. (NFS) to
cersiruct and operate & nuclear fuel
reprocessing plant. NFS leased the Western
New York Nuclear Sciviee Ceniter and began
operations in 1966 1o recvele fuel from both
commercial and federally owned reactors

In 1972, while the plant was closed for
modifications and expansion, more rigorous
federal and state safety regulations were im-
posed. Most of the changes were aimed at the
disposal of high-level radioactive liquid waste
and at preventing carthquake damage to the
facilities. Compliance with the new regulations
was deemed 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 followed the closing, leading eventually
to the passage of Fublic Law 96-368, which
authorized the Department of Energy to
demonstrate a method for solidifying the 2.2
million liters (580,000 gals.) of liquid high-level
wast that remained at the West Valley site
The t hnologies developed at West Valley
would used at other facilities throughout
the United States. West Valley Nuclear Ser-
vices Co. (\WVNS), a subsidiary of Westing-
house Electric, was chosen by the Departmens
of Energy (DOE) to be operations contractor
for the West Valley Demonstration Project



h" ']




e

T —

near-site samples. In 1990 the site recorded ong
instance of radioactivity being transported by a
biological vector (flying insects), which was the
subject of a special investigation completed
in 1990 and is reported in section 2.1.6. A
second study, also completed in 1990,
evaluated several waste facilities as potential
diffuse sovces of airborne radioactivity. (See
section 2.1.6.)

Airborpe particuiate radioactivity was
sampled continuously at five site perimeter
and four remote locations during 1990,
Sample filters were collected weekly and
analyzed for gross alpha and beta radioac-
tivity. Aurborne gross activity around the site
boundary was, in all cases, indistinguishable
from background concentrations measured at
the remote locations and was well below the
Department of Energy limits (see Appendix
B). Direct monitoring of airborne effluents at
the main plant stack and other permitted
release points showed all discharges 1o be well
below DOE or EPA effluent limitations. Non-
radiological discharges from t.e site are regu-
lated by NYSDEC; however, no special
monitoring and reporting of nonradiological
airborne effluents are required.

Six automatic samplers collected surface
water at locations along site drainage chan-
nels. Samples were analyzed for gross alpha,
gross beta and gamma activity, and for tritium
and strantium-90. Analyses of carbon-14,
iodine-129, and americium-241 were added to
the program requirements at several collee-
tion points. As a result of past site activities
and continuing releases of treated liquids,
gross radioactivity concentrations remained
higher in Buttermilk Creek below the West
Valiey Project site than at the upstream back-
ground sample point. Yearly average con-
centrations in waler below the Project site in
Cattaraugus Creek during 199 were indistin-
guishable from background concentrations
measured in Buttermilk Creek upstream of the
Project facilities. All Cattaraugus Creek con-
centrations observed are well below regulatory
limits. Concentrations of cesium-137, strontium-
%), and tritinm were below DOE guidehines at all
locations, including Frank’s Creck at the inner
site security fence more than three miles from
Cattaraugus Creek.

o

e I T PP ——

Groundwater Monitoring

The low-level liquid waste treatment facility
(LLWTF) contribuies most of the activity
released from the site in liquid discharges. The
1990 annual average liquid effluent concentra-
tions of radionuclides were below DOE
release guidelings at the point of discharge.

Radioactivity that could pass through the food
chain was measured by sampling milk, beef| hay,
corn, apples, beans, fish, and venison, Available
results were not very different from 1989 and
corroborated the low doses caleulated from the
measured concentrations in site efflucats.

Nonradiological liquid discharges are
monitored as a requirement of the State Pol-
lutant Discharge Elimination System (SPDES).
Liquid is discharged at permitted outfalls or
points of final release 1o surface waters. Project
effluents are monitored for biochemical oxygen
demand (BOD), suspended solids, ammonia,
ron, pH, oil and grease, and other water quality
indicators, Monitoring indicated that non-
radiological liguid aischarges had no effect on
the off-site environment.

Direct environmental radiation was measured
continuously during each quarter in 1990, as in
previous years, using thermoluminescent
dosimeters (TLDs). Monitoring is carried out
at forty-one points distributed aroud the site
perimeter and access road, at the waste
management units, at the inner facility fence,
and at various background locations. No sig-
nificant differences were noted among ex-
posure rates measured at background stations
and the WNYNSC perimeter locations. Some
TLD data were also collected within the
restricted area boundary to monitor the ex-
posure from nearby radioactive waste handling
and storage facilities

Groundwater Monitoring

The WVDP is underlain directly by lavers of
alacial sand, clay and rock, and/or by layers of
deposited lake and stream matenals. The un-
derlying bedrock is primarily Devonian shales
and sandstones. As the material deposited
across the site s not uniformly distributed,
groundwater flow and seepage rates are uneven.

W —
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Introduction

The West Valley Site

Laocation

1‘hc West Valley Demonstration Project
(WVDP) is located in a rural arca approximate-
ly 50 kilometers (30 mi) south of Buffalo, New
York (Fig.1-1), at an average clevation of X
meters (1,3Y) 1) on New York State’s western
plateau. The plant facilitics used by the Project
ocoupy approximately 80 hectares (200 acres)
of chain-link fenced area within a 1,350-hec-
tare (3,300-acre) reservation that constitutes
the Western New York Nuclear Service Center
(WNYNSC). The communities of West Valley,
Riceville, Ashford Hollow, and the village of
Springville are located within 8 kilometers (5 mi)
of the plant. Several 1oads and one railway pass
through the Center, but no human habitation,
hunting, fishing, or public access are permitted
on the WNYNSC

Economic Activities

Th: land immediately adjacent to the
WNYNSC is used primarily for agriculture
and arboricuiture. Cattaraugus Creck provides
a water recreation area for swimming, canoe-
ing, and fishing. Although limited irrigation
water for adjacent golf course greens and
tree farms is taken from Cattaraugus Creek,
no public water supply is drawn from the
creck downstream of the WNYNSC

Climate

Al!lmugh there are recorded extremes of
37°C (98.6 “F) and - 42 °C (- 43.6 “F) in the
region, the Western New York climate is
moderate, with an average annual tempera-

ture of 7.2 °C (450 °F ). Ruinfal! is relatively
high, averaging about 104 centimeters (41 in.)
per year,  Precipitation is evealy distributed
throughout the vear and is markedly in-
fluenced by Lake Erie to the west and, to @
lesser extent, by Lake Ontano to the north
Regional wands are predominantly from the
west and south at about 4 m/sec (9 mph)
Juring most of the yoar

Vegotation und Wildlife

Thv Western New York Nuclear Service Cen
ter lies within the northeastern deciduous
forest biome, and the diversity of its vegotation
is typical of the region. Equally divided be-
tween forest and open land, the site provides
habitats especially attractive to white-tailed
deer and various indigenous birds, reptiles,
and small mammals, No endangered species
e known 10 be present on the WNYNSC

Geology and Groundwater Hydrology

T WVDP site is underlain by a sequence of
glacial deposits tha: occupy an older valley,
The valley s cut into the sedimentary rooks
that underlie the entire region and are exposed
in the upper drainage channels on the
hillsides. The soil is mainly silty till consisting
of unconsolidated rock fragments, pebbles,
sand, and clays. The uppermost till unit is the
Laveey, a very dense, compact, gray, silty clay.
Below the Lavery till is a more granular zone
the lacustrine unit, which is made up of silts,
sands, and, in some places, gravels that overlie
a lavered clay. The lacustrine unit, in turn, 18
underlain by an older glacial till, the Kent ull,
which is guite similar to the Lavery
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There are two aguifors in the site area but
neither is considered highly permeable. The
upper aquifer is a transient water table aquifer
in the uoper o wnoters (20 I of weathered
wavery ull and alluvial gravels concentrated
near the western edge of tue site. High ground
to the west of the WVDFP and Euttermilk
Croek valloy to the cast cach intersect this
aquiley, precluding off site migration of
grotndwater. Soveral shallow, isolated, water-
transmitling strata also occur at various other
locat’ was within the site boundary but do not
appear 1o be continuous enough 10 provide
avenues for the movement of groundwater
from on-site 1o off-site arcas.

The uppermost bedrock 18 another aquifer
consisting of decomposed shale and rubble
that ranges in depth from 2 meters (6 ft) un-
derground on the hillsides to 170 meters
(560 ft) deep just east of the Project's fenced
exclusion area. The groundwater flow patterns
are related (o the recharge and downgradient
maovement for the two aquifers. Groundwater
in the surficial unit tends 1o move cast or
northeast, away from Rock Springs Foad.
Maost of this groundwater empties into Frank’s
Creek. Groundwater from the lower aquifer
tends to move cast toward the lowest point of
the valley (see Fig. 3-1), abeut 300-350 meters
west of Buttermilk Creek, ard may emerge to
flow worth-northwest as surface water. All sur-
face drainage from the WNYNSC is o Butter-
milk Creek, which Nows into Cattaraugus
Creek and ultimately into Lake Erie,

e ]
Environmental Monitoring Program

Monitoring Goals

Thc environmental monitoring program for
the West Valley Demonstration Project began
in February 1982, This program has becn
developed to detect any changes in the en-
vironment resulting from Project activities and
to assess the effect of any such changes on the
human population and the envitonment sur-
rov:nding the site. The monitoring network and
sample collection schedule have been
designed 1o accommodate speaiiic biological
and physical characteristics of the area.
Among the several fuctors considered in

XXX

Environmental Monitoning Program

designing the environmental monitoring pro-
gram were the Kinds of wastes and other
byproducts produced by the processing of
high-level waste; possible routes that
radiological and nonradiologival con-
taminants could follow into the environment;
geologie, hydrologic, and metcorological site
conditions; quality assurance standards for
monitoring and sampling procedures and
analyses; and the limits and standards set by
federa: and state governments and agencies,
As new processes and systems become part of
the program additional monitoring points are
selected for sampling,

General Permit Requiresaents

Dau gathering, analysis, and reporting to
meet permit requirements are an integral part
of the WVYDP monitoring program. Selected
media are sampled and analyzed to meet
Department of Energy criteria and plant
Operational Safety Requirements (OSRs).
The West Valley Demaonstration Pooject par-
ticipates in the State Pollutant Discharge
Elimination System (SPDES) as required by
the New York State Department of Environ-
mental Conservation (NYSDEC). The site
operates under state-issued air discharge per-
mits for nonradiological plant effluents.
Radiological air discharges must aiso comply
with the Natioral Emissions Standards for
Hazardous Air Pollutants (NESHAP),  See
the Envicouumental Compliance Summary, the
Environmental Program Information Surn.
mary, and Appendix B for more information
and a list of permits,

Maonitoring and Sampling

Thc environmental monttoring program is
comprised of effluent monitoring, off-site en-
vironmenta! surveillanee, and on-site monitor-
ing 1 which saw.ples are measured for both
radiological and nonradiological componeats,
it includes Hoth the continuous recording of
data and the collecting of soil sediment, water,
air, and other samples at various times,

On-line air effluent monitoring: and sampling
of environmental media provide two ways of
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assessing the effects of on-site radioactive
waste processing. Continvous air cffluent
monitoring allows rapid evaluation of the en-
vironmental effect of site activities. Sampling is
slower than monitoring because it must be fol-
lowed by laboratory analysis of the collected
material, but smaller quantities of radioactivity
can be detected through the analysis,

Data o Appendices

Appendix A summarizes the 1990 environmen-
tal monitoring schedule at both on-site and
off-site locations. Samples are designated by a
coded abbreviation indicaung sampls type and
location. (A complete listing of the codes is
found in the index to Appendix A Appendix
A Lists the kinds of samples taken, the frequen-
¢y of collection, the parameters analyzed, and
the location of the sample points,

Appendix B provides a partial st of the
radiation protection standards set by the
Department of Encrgy. It also lists federal
and state regulations that affect the WVDP
ard regulatory permits held Ly the site.

Appendix C summarizes analytical data from
air, water, s dimeat, and biological samples
{meat, milk, fooa crops, and fish) as well as
direct radiatic: measurements and
meteorological monitoring. Both radiologi-
cal and nonradiological analysis data are
provided in tabular format.

Appendix D provides data from the con
parison of identically prepared samples
(crosscheck analvses) by both the WVDP
and independent laboratories. Padiological
concentrations in crosscheck samples of air,
walter, soil, and vegetation are reported here
as well as chemical conceatrations from
water crossche ok samples.

Appendix E summarizes the data coliceted
from groundwater monitoring. Tables and
graphs report concentrations at various
locations for parameters such as gross
alpha and beta, tritium, cesium, dissolved
metals, and Auoride.

Exposure Pathways Monitored at the
est Valley Demonstration Project

Thc major pathways for patential movement
of radionuclides away from the site are by sur-
face water drainage and airborne transport,
For this reason the environmental monitoring
program emphasizes the collection of air and
surface water samples. Sample. are callected
aiesite at locations from which small amounts
of radioactivity are nor ally released or migh
possibly be released. Such locations include
plant ventilation stacks as well as various water
efMuent points and surface water drainage
locations, Samples of air, water, soils, and
oiota from the environs of the site indicate any
radioactivity that might reach the public from
site releases,

Water and Sediment Pathways

AV

Effluent water is collected regularly or, in the
case of Lagoon 3, when the lagoon water is
released, and s analyzed for vanious [rarameters,
including gross alpha and gross beta, tritium,
and pH. Additional analyses of composite
samples determine metals content, biochemi-
cal oxygen Jemand, speciic isotopic radioac-
Livity, and speeie conductance

On-site groundwater and surface water
samples are collected regularly and analyzed,
al a minimum, for gross alpha and beta,
tritium, and pH. Selected samples are
analyzed for conductivity, chlorides, phenols,
heavy metals, volatile organic compounds, and
other parameters. Potable water on the site is
analyzed monthly for radiocactivity and annual-
ly for hazardous constituents.

Off-site surface waters, primarily from Cat-
taraugus Creek and Butteimilk Creek, are
sampled both upstream of the Projeet for
background radioactivity and downstream o
measure possible Project contributions.
Residential drinking water wells located near
the site are sampled annually. Scdiments
deposited downstream of the facility are col-
lected semiannually and anulyzed for gross
alpha, gross beta, an. specific radionuclides.
(See Appendix C-1 1. data summaries).



Air Pathways

Emuem AIF CONSSIONS On-SILe are conlinuous:
ly monitored for alpha and beta activity with
remote alarms that indicate any unusual rise in
radioactivity. Air particulate {ters, which are
retrieved and analyzed weckly for gross
radioactivity, are also composited quarterly
and avalyzed for strontium-90, isotopic
gaumma, and specific alpha-emitting nuclides.

Yodine- 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 tntium. Four samplers con-
tain activaled charcoal adsorbent that is
analyzed for radioiodine. The silica gel
¢ lumns are analyzed weekly; the charcoal is
collected weekly and composited quarterly.

Off-site sampling locations include those con-
sidered mogt representative of background
conditions and those most likely 1o be
downwind of airborne releases. Among the
criteria used to position off-site air samplers
are prevailing wind direction, land usage, and
population centers,

2 '+ is continuously sampled at nine locations.
Background samplers are located in Great
Valley and Dunkirk, New York. Nearby com-
munity samplers are in Springvilic and West
Valley, Now York. Five samplers are located
on the perimeter of the Western New York
Nuclear Service Center, These samples are
analyzed for parametg «s similar to the effluent
air samples. (See Appendix C-2 for air
monitoring data summaries.)

Atmaospheric Fallout

An mmportant contributor to eavironmental
radioactivity 1s atmospheric fallout. Sources of
fallout materials include earlier atmospheric
testing of atomic explosives and, possibly,
residual radioactivity from the Chernobyl
nuclear power plant accident. Four site
perimeter locations currently are sampled for
fallout using pot-type samplers that are col-
lected every month. An on-site fallout pot
sampler was added to the program in 199%)

Direct Radiation Monitoring

Long-term fallout is determined by anslyzing
soil collected annually at cach of the nine
perimeter and off-site air samplers and from
an additional site in Lattle Valley, New York,
twenty-six kilometers from the WVDP (See
Appendia C-2 for fallout data summaries and
Appendix C-1 for soil data summaries )

Food Puthways

A potentially significant pathway is the inges-
tion and assimilation of radionuclides by game
animals and fish that include the WVDP in
their range. Appropriate amimal and fish
samples are gathered and analyzed for
radionuclide content in order 1o reveal any
long-term trends. Fish are collected at several
locations along Cattaraugus Creek and il
tributaries at various distances downstream
from the WVDP.

Human consumption of domesticated farm
animals and produce raised near the WVDP
presents another pathway that 1s monitored.
Beef, milk, hay, and produce are collcsted at
nearby farms and at selected locations well
away from any possibl. WVDP influence. (See
Appendix C-3 for data summanes.)

Direct Radiation Mouiloring

Ditcc! penetrating radiation is conanuously
monitored using thermoluminescent
dosimeters (TLDs) located on- and off-site.
Monitoring points within the site are placed at
waste management units and the inner facility
fence. Other monitoring stations are sttuated
around the site perimeter and access road and
at background locations remote from the
WVDP. Forty-one momnitoring points were
used in 1990, The TLDs are retrieved quarter-
ly and analyzed on-site to obtain the in-
tegrated gamma exposure. (See Appendix
C-4 for data summaries. )

Meteoologcal Moitr o

N’clcumlngical data are continuously
gathered and evaluated on-site. Wind speed
and direction, barometric changes, tempera-
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Environmental Compliance Summary

Calendar Year 1990

—

Compliance Status

Ennmnmcnlal compliance activities during
1990 at the West Valley Demonstration Project
(WVDP) successfully addressed issues as far
reaching as Resource Conservation and
Recovery Act (RCRA) applications to radioac-
tive mixed waste (wastes that are both radioac-
tive and hazardous) management and the new
Clean Air Act Ameadments. Management at
the WVDP continues to provide strong sup-
port for environmental compliance issucs, en
suring that all state and federal statutes and
regulations, as well as Department of Encrgy
(DOE) Orders, are integrated into the com-
pliance program at the WVDP.

The followming sections provide a review of
the compliance activities at the WVDP
during 1990

Clean Air Act (CAA)

Thc Clean Air Act establishes a comprehen-
sive federal and state tramework that regulates
air *mussions from both stationary and mobile
sources. Under the provisions of the CAA any
emission sources of a CAA-regulated sub
stance may require a permit or be subject to
registration or notification requirements
Emission sources regulated by the CAA may
include stacks, ventilators, ventilation ducts,
wall fans, open burning, and dust piles. During
1990 the WVDP had sixteen active air permits
(See Table B-3 in Appendix B.)

Nonradiological emissions are regulated by
the New York State Department of Environ
mental Conservation (NYSDEC). The WVDF
received approval ia 1990 from NYSDEC to
modify two boilers and operate four tand

vents, Of the sixteen permits, six are radiological
discharges and therefore are regulated under
the U. S. Environmental Protection Agency's
(EPA) National Emissions Standards for iaz
ardous Air Pollutants (NESHAP) program

The annual Environmental Protection
Agency's NESHAP inspection in August indi-
cated no noncompliance episodes or nouces ol
violation. Calculations to demonstrate
NESHAP compliance showed 1990 doses (o
be less than 01% of the revised standard of 10
millirem, which became eHective in 1990

The revised standard included a de minimis
value for which permit applications were not
required to be submitted to the EPA. The
WVDP performed seven reviews on various
radiological release points to determine the
need for monitoring and permitting. Two fu-
ture sources, both related to the vitrification
process, will require further review in 1995 for
NESHAP pormit requirements

Emergency Preparedness And Community
Right-to-Know Act (EPCRA)

Thc purpose of EPCRA 15 to encourage and
support emergency planning efforts at the
state and local levels and 1o provide local
governments and the public with information
concerning potential chemical hazards in
their communitics

Under EPCRA the West Valley Demonstra
tion Project is required to supply two types of
reports to various off-site state and local emer-
gency response organizations. These reports
provide information about quantitics, loca-
tions, and any associated hazards of chemicals
used and stored at the site. In addition, the
WVDP is required to submit an annual report
to the Environmental Protection Agency and
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the New York State Department of Environmen-
tal Conservation on tovic chemical emissions.

All required reports were submitted to the
appropriate organizations by the required
<.v «nes, During the 1990 report period
twenty-five chemicals required reporting to
state and local emergency response organiza-
tions. The 1989 report was submitted as re-
quired on July 1, 1990. Annual emissions for
three substances — nitric acid, sulfuric acid,
and zinc compounds — were reported. The
toxi¢c chemical emissions report for 199 is to
be submitted by the July 1, 1991 file date.

Clean Water Act (UWA)

Thc Clean Water Act is the primary authority
for water pollution control programs in the
United States. It establishes a National Pol-
lutant Discharge Elimination System (NFDES)
for permitting and thus controlling discharges
to groundwater and surface water. The Clean
Water Act allows authorized states 1o 1ssue
State Pollutant Discharge Elimination Systew
(SPDES) pormits. New York State received
this authorization and all WVDP paint source
discharges to surface waters are permitied
through the SPDES program.

The WVDP has three permitted outlalls. Out-
tall 07 discharges the combined effluent from
the site’s sewage treatment plant and various
industrial and potable water treatment systems.
Outfall 001 discharges the effluent from the low-
level radioactive waste treatment facility
(LLWTF). Outfall 008 directs groundwater
flow from the northeast side of the sie’s
LLWTF lagoon system through a french drain.

Four batch discharges of treated water from
the low-level waste treatment facility, of ap-
proximately 2.5 million gallons (9.5 million
liters) each, occurred in 1990, The annual
average concentration of radioactivity at the
point of release was 28% of the DOE derived
concentration guides or DCGs (see Glossary).
None of the individual releases exceeded the
DCGs. (See Table B-1 for a list of the Depart-
ment of Energy’s derived concentration guides. )

xf

Six ammonia measurerents and one biochomi-
cal oxygen demand measurcment in February
1990 cutside the permit limits (cxcursions) at
outfall 007 were attributable to the site's
sewage treatment plant. Immediate steps were
taken to cease all effluent releases from outfall
(07 and to determine the cause of the excur-
sions, A technical review of the wastewater
treatment system by qualified engineers con-
cluded that the sewage treatment plant was
undersized for the population it served. A §1
million dollar expansion was proposed for the
site’s sanitary wastewater treatment system
and forwarded to NYSDEC for approval,
which is expected in 1991 Until the system is
approved and constructed, the existing sewage
treatment plant has been stabilized by using
improved process control techniues.

Two other excursions occurred during the
remainder of 1990, Une involved a slightly
elevated measurement used to determing the
amount of solid material (settleable solids)
discharged from the site (0.5 mg/L. as com-
pared to the permit limnt of 0.3 mg/L). This
excursion, which occurred at outfall 007, was
imvestigated and concluded to be unrelated to
facility operations.

The other excursion occurred at outfall (01
and involved a shightly elevated iron con-
centration in the effluent (087 mg/L as com-
pared to a permit limit of 0.31 mg/L.). The level
of naturally occurring iron in the raw water
used by the Project was determined to be a
contributing cause. To address this problem,
the WVDP began using a new water treatment
chemical after receiving permission from
NYSDEC. The chemical (potassium ferrate, a
coagulant) has worked very well in reducing
the amount of iron in the effluent. A problem
with residual iron precipitates in the site's dis-
charge basin remains to be addressed. It s
possible that these sediments may become
resuspended in the water column during dis-
charge, thus caustng an clevated iron value
that is not due to the treatment facility's ef-
fluent. This issue is currently being inves-
tigated for appropriate action.

The New York State Department of Environ-
mental Conservation conducted its annual
SPDES inspection on February 27, 199%). Al
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though there were no natices of noncom-
pliance issued, the Project was put on notice
that it must resolve the outfall 007 excursion
issue or face enforcement action, The actions
taken by the Project before, during, and after
the inspection were reported as noteworthy
during follow-up mectings nd precluded the
need for enforcement action by NYSDEC,

Sufe Drinking Water Act

Thc WYVDP obtains its drinking water from
on-site surface water reservoirs, The water is
purified by filtration and chlorination before it
is distributed 10 the on-site work foree. As an
operator of @ drinking water supply system, the
WVDP has monitoring aad reporting require-
ments,  The drinking water program in the
State of New York is administered by the New
York State Department of Health (NYSDOH)
through county health departments.  The
WVDP is considered a nontransient, noncom-
munity public water supply.

Monutoring results in 1990 indicated that the
Project drinking water met NYSDOH drink-
ing water quality standards. There were no
violations or audits of the drinking water pro-
gram during 1990,

Resource Conservation and Recovery Act
(RCRA)

Thc Resource Conservation and Recovery
Act and ensuing amendments were enacted (o
ensure the environmentally sound manage-
ment of solid wastes. RCRA progrins are im-
plemented by the Environ nental Protection
Agency unless delegated to individual states.
New York has regulatory authornity to ad-
minister both hazardous waste and radiocactive
mixed waste. Authority to regulate radioac-
tive mixed wasies was granted to the state by
the Environmental Protection Agency in
May 1990

»  Radicactive Mix: | Waste (RMW)
Man.gement Program

Onee the EPA granted New York State
authonication to regulate radioactive mixed

xli

Crmpliance Status

waste, the WYDP submitted » RCRA Part A
Permit Application for on-site treatment and
storage of radioactive mixed waste and thus
gained RCRA Interim Status. Dual regulation
of radioactive mixed waste under both the
Atomic Energy Act (AEA) and RCRA oc¢-
casionally results in conflicting requirements. To
resolve these conflicts, the WVDPE like many
other federal facilities, began discussions with
the New York State Department of Environmen-
tal Conservation and the Environmental Protec-
tion Agency to negotiste a Federal and State
Facilities Compiiance Agreement,

Three radioactive mixed waste treatment
systems were identificd in the Part A permit
application,

® The integrated radioactive waste treat-
ment system (IRTS) is vsed (o decon-
taminate and stabilize high-level
radioactive supernatant in cement. The
system, which involves treatment by jon
exchange and volume reduction prior 1o
sohidification, treated 272,000 gallons of
supernatant during 19X Of this, 152,000
gallons »ere converted to solidified non-
hazardous low-level radioactive waste,

o The vitsification system, not yel in opera-
tion, will solidify the high-level radioactive
waste inlo glass.

® The third system will be used to treat
groundwater captured from the closed
Nuclear Regulatory Commission (NRC)-
bicensed low-level radioactive waste dis-
posal arca (NDA),

»  Nouradioactive Hazardous Waste

During 1990 the WVDP used off-site, per-
mitted transportation and disposal facilities to
dispose of 2.41 tons of nonradioactive hazard-
ous wastes, (Twenty-three tons were
transported off-site for disposal in 1989).
Sources of these materials ranged from ex-
pired laboratory chemicals 1o maintenance
shop wastes. The WVDP also reclaimed,
recycled, or rendered nonhazardous by
neutralization 8.2 tons of maten,ai as part of
its waste minimization program
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National Environmental Policy Act (NEPA)

»  NEPA Phase I Activities

In February 1990 Secretary of Energy Watking
issued a secretarial directive, SEN-15.70,
which modified National Environmental
Policy Act compliance procedures at Depart-
ment of Energy facilities. The directive re-
scinded NEPA decision-making authority at
all Department of Energy project offices and
centralized it at DOE hcadquarters in
Washington, D.C, The directive requires “full
disclosure and complete assessment” and
will result in substantial revision of DOE
Order 5440.1, revision and expansion of
Department of Energy NEPA procedurcs,
and the climination of memoranda-to-file.
(A memorandum-to-file is a summary of
proposed actions that clearly would not have
significant environmental effects).

New draft Department of Energy guidelines
for complying with the National Environmen-
tal Policy Act were developed and published
for public review in the Federal Register in
November 1990. Comments ca the draft,
which were received in December 1990, indi-
cated that extensive evaluation was required.
Because of delays in review the expected
final ruling will be published no sooner than
October 31, 1991.

»  NEPA Phase Il Activities

Phase 11 site characterization activitics in 1990
to support the environmental impact state-
ment (EIS) for closure of the West Valley
Demonstration Project were divided into
twelve disciplinary arcas of investigation: geol-
ogy, seismology, hydrology, soils charac-
terization, water quality, a radiological survey,
a solid waste management unit assessment, air
resources, sociogconomics, cultural resources,
ecological resources, and pathway assessment,

Initial facility characterization i 1990 con-
sisted of in-depth research into the operation-
al history of the site to gain historical
perspective, an overland gamma survey, and
surface soil sampling at sclecied solid waste
management units (SWMUs). In addition,
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preliminary sediment samples were collected
in Lagoons 2 and 3.

Ficld activities in 1990 included contaminant
transport modeling, data vollection and analysis
of soll temperature and erosion measurements,
and the investigation of geochemistry and
water quality, groundwater flow, air quality,
meteorology, and the distribution of
radiological and hazardous contaminants.
Demography, lar ° <e, and cultural and
ccological resources were also studied,

As data was collected and interpreted, public
technical information sessions about the
progress and initial finds of these site charac-
terization activities were held.

By the end of the year twelve draft environ-
mental information packages (E1Ps) had been
assembled. These packages, prepared as input
for an environmental impact statement con-
tractor, eventually will be published as sup-
porting documentation for the Phase 11
environmental impact statement,

Medical Waste Tracking

During the latter part of 1989 the state of
New York enacted medical waste tracking,
transportation, and disposal regulations. The
WVDP maintains a medical services facility to
provide minor health services for workers.
These services includ~ moculations, first aid
treatment, and physical examinations. The
WVDP filed rotification with NYSDEC that
its medical activities would qualify it as a small-
quantity medical waste gencrator (less than
fifty pounds per month).

For the '990 reporting year the WVDP
transported two shipments totaling six pounds
of regulated medical waste from its on-site
medical facility to a hicensed disposal facility,
The shipments included such items as medical
dressings and inoculation needles.

Petroleum Product Spill Reporting

Undcr an agreed-upon reporting protocol
with the New York State Department of En-

e
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the monetary penalty associated with the socond
finding was reduced from $10,000 to $4,000,

Clean Water Act (CWA)

The WVDP undertook two major reviews of
its wastewater treatment systems Juring 1995),
Both reviews were designed to address and
resolve permit excursions at permiiied outfalls
001 #ad 007. Implementation of tne recom-
mendations from these reviews is awaiting
NYSDEC review and/or approval.

An engineered interceptor trench and an ac-
companying liquid pretreatment system
downgradient of the NRC-licensed disposal
area (NDA) was completed in December
199%). The trench will prevent the migration of
potentially contaminated groundwater from
the disposal area. This contamination had
heen detected earlier i+ roundwater monitor-
ing wells in the NDA, .'he pre-treated liguids
will be further treated in the WYDP low-level
waste treatment facility and released via a
SPDES-pe: mitted discharge point. As of
April 1991 no contaminated groundwater had
been detected in the trench system. A
modification to the site’s SPDES permit to
accommaodate this waste stream was applied
for and approved in 1990,

Tiger Team Assessment

The July 1989 Tiger Team review of the WVDP
identified 122 findingvconcerns (twelve from
the Management Assessment, fifty irom the En-
vironmental Assessment, and sixty from the
Technical Safety Apprasal) that cequired 389
specific-action-item responses. As of December
1990 the DOE West Valley Project Office had
concurred on closure of 105 of the findings. The
Tiger Team Assessment report is available at the
WVDP for public review.

xhiv
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Summary of Permits

Envirunmcmal permits e effect at the West
Valley Demonstration Project during 1990 are
listed in Table B-3 of Appendix B, In 1990 the
Project receved approval to modify its SPDES
permit 1o accommaodate wastewaters from the
NDA intereeptor trench project, submitted an
application *o renew the SPDES permit
(which includ.s a modification to the site's
sevage treatment plant), received a depreda-
tion permit to remove barn swallow nests,
received approval to modify two air discharge
sources, received approval to operate four
tank vents, and submitted u RCRA Part A
nermit apphication.
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Compliance Status

Thc compliarce status of the West Valley
Demonstration Project’s (WVDF) major en
artonmental programs through the firgt
guarter of 1991 is presented below, The
Department of Energv's Idaho Operations
Office surveilled the West Valley Demonstra-
tion Projuet’s environmental compliance
programs and found no environmental, safeiy,
or health deficiencies

Clean Alr Act (CAA)

Thc New York State Department of Enviror
mental Conservation (NYSDEC) inspentc

the WVDF's air programs in Janusry 197 1o
vorify that the permit applicstion for a
Cu. asstry laboratory was an accurate repre
sentation of the as-built condition. The inspec-
ton did not resuli in any findings and the
Certificate to Operate was 1ssaed. Certificate
to Operate were also regeived for @ paint
booth and a source capture welding system

package containiag information on the
vitrifica’' - nff-gas treatm ol sys*om was sub-
mitie U. S, Environmental Protection
Agency _.«A) for review. This informaticn
will be used Lo develop a National Emicsions
Standards for Huzardovs Air Pollutants
(NESHAP) oermit application, (o be © sproved
by the EPA, before the system begins 1o onerate

Emergency Preparednsss and Community
Right-to-Know Act (EPCRA

Emcrgmc\ and Hazardous Chetnical Inven-
tory i Tier 11; Reports were transmitted to the
state and local emergency response organiza
tions by the March 1, 1991 deadling

Environmental Compliance Summary
First Quarter 199]

A site-wide computer chem al-tracking sys
tem that facilitaies the reporting process
under EPCRA was put into aperation

Clean Water Act (CWA)

L)

1 he WVDP submitted a proposed sampling
and analysis strategy to the New York Stace
Department of Environmental Conservation on
March 20, 191 Lor gathering data to support Uhe
upcoming storm water permit apphcation te
guirgments. Informuation obtained from
NYSDEC and the FPA indicates that agency
administration of this program is still uncertain
and furthey guidance may be forthcoming

Resurroe Canservation and Recovery Act
(RCKA)

T'\c WYVDP's hazardous waste and radioac-
tive mixed waste programs were inspected by
the New York State Department of Esviron
mental Conservation on March 20 and March
22, 1991, There were no findings ¢r notices of
noncompliance.  In addition, the sutstanding
items from a 1989 inspection were closed

The annual Hazardous Waste Generator/wasty
Minimization Report was submitted o the
New York Statz Department of Environmental
Conservation by the March 1, 1991 deadline,

Medical Waste Tracking

A medical waste disposal agreement was
signed by the WVDP and a local licensed
medical fazility on February 12, 1991, Th
agreement provides for the proper packaging
and transport of WVDP medical waste 1o the
medical factiity and its subsequent disposal by
that facility
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Petraleusn Product Spill Reporting

A tevised Petroleum Product Spill Reporting
Protocol was agroed to by the West Valley
Demonstrat.on Project and the New York
State Department of Environmental Conser-
vation. The tevised protocal expanded the
category of « menvironmentalimpact spilly
that could b recorded in the monthly spill log

Sufe Drinking Water Act

Under new Environmental Protection Agency
primary drinking water standards the WYDP
will be reviewing the effectiveness of its drink-
ing water treatment system. New performance
standards for the romoval of certain microot-
ganisms have been issued that require verifica-
tion that the standards can be met before they
become effective.

National Environmental Policy Act (NEPA)

A categorical exclusion is a category of ac
tion that normally does not individually or
cumulatively have a significant effect on the
quality of the human environment and that
requires neither an cavironmental impact
statement nor an environmental assessment.
Elwven categorical exclusica determinations
wad one environmental assessment (EA) were
prepared and submitted for Department of
Encrgy approval in the first quarter of 1991,

S T
Current Issues and Actions

Resource Conservation and Recovery Act
(RCRA)

Bsned on the conclusion of the U S Depart-
ment of Justice investigation of the West Valley
Demonstration Project, which ended in Sep-
tember of 1990 and resulted in no criminal
charges, and on discussions with WVDF tech-
nical personnel, the New York State Depart-
ment of Environmental Conservation did not
fee! any further action was necessary relating
to the 1989 hazardows wasie program inves-
tigation, A March 1991 NYSDEC inspection
of the WVDP's hazardous and radioactive

Al

mixed waste management programs resulted
in no findigs and effectively dlosed all ow
standing issues of NYSDEC's 1989 audit.

Tiger Team Assessment

T!w 1989 Tiger Team Action Plan response
for the WYDP was fully completed, including
Proyect Office concurrence, as of mid February
1991, The Tiger Team Assessment report i
available at the WVDP for public review.

Summary of Permits

Sinw Junuary 191 air permit applications for o
source capture welding systom, a paint booth, and
Analytical and Process Chemistry Laboratory
equipment were approved by the New York State
Department of Eavironmental Conservation.

In March 1990 ¢ restricted burming permit ap-
plication required to conduct fire brigade
training was submitted to NYSDEC.

A depredation permit for the removal of abaz
doned barn swallow nests was renewed by the
U S Fish and Wildlife Service and NYSDEC,

As suggesied by NYSDEC, the WYDP
preoared an amendment 1o its RCRA Part A
permit application. The amendment expands
storage capacity to accommodate an addition-
ol facility for the storage of nonradioactive,
hazarcous wastes.



Electroshock Fishing for Background Samples
with the New York State Department of Environmental Conservation
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A’.\ the Western New York Nuclear Service
Center 16 no longer an active nucloar fuel
reprocessing facility, the major interest of the
environmental monitoring program is in the
radiction and radioactivity levels associated
with the cleanup activities. The following in.
formation about radiation and radioactivity
may be useful in understanding the a
tivities of the Project and the terms used in
reporting the results of environmental
Lesting measurements

Radicactivity is a property of unstable atomig
nuclel that spontaneously disintegrate or
change into atomic nucler of anothor isotope
of element (see Glossary). As the nuclel decay,
total radioactivity is reduced until only a stable
nonradioactive isotope remains, Depending
on the isotope, this process can tuke anywhere
from less than a sccond to hundreds of
thousands of vears

Radiation s a geneval term used o deseribe
several forms of energy, including the encrgy
that accompanies decay of atomic nuclel
Radiation from radiosctive materials that are
of primary interest take three forms: alpha or
beta particles, and gamma rays

® Alpha Particles

An alpha particle may be emitted as a frag
ment from a much larger nucleus. 1t consisis
of two protons and two neutrons, just like a
helium nucleus, and is positively charged.
Alpha particles are relatively large and heavy
and do not travel very far when gjected by a
decaying nucleus. Alpha radiation thus is casi-
ly stopped by a thin laver of material such as
paper of skin, However, if radioactive ma‘erial

is ingested of inhaled, the alpha particles
released incide the body can damage sofl
internal Hissues

o Beta Particles

A hata particle is an electron that results from
the breakdown of a neutron in a radioactive
nucleus Beta particles are small compared to
alpha particles, travel at a highet speed (close
to the speed of light), an can be stopped by a
material such as wood or gluminum an inch or
50 thick. If bota particles ae released inside
the body they do much less damage than alpha
particles, assuming that equel amounts of
energy are absorbed by the tissue

o Ciamma Rays

Ciamma rays are high«energy “packets” aof
clectromagnetic radiation called photons
They are similat to x-rays but generally have a
shorter wavelength and therefore are more
encrgetic than x-rays. If the alpha or bela par-
ticle released by the decaving nucleus does not
carry off all the energy availuble, the nucleus
rids ise!t of the excess energy by emitting
gamma 1ays. 11 the released energy is high a
very penctrating gamma ray is produced that
can only be effectively reduced by several inch-
es of & heavy element such as lead Although
large amounts of gamma radiation are
dargerous, gamma rays are also used in fany
lifesaving medical procedures

lonizing Radiation

Radmliun can be damaging if, in colliding
with other matter, the alpha or beta particles
or gamma ruys knock loose electrons from the
absorber atoms. This process is  ai'ed 1oniza-
tion, and the radiation that proguces W s
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referred 10 s lonizing radiation because it
changes & previously aeutral Ztom into «
charged atom called an jon (see Glossary)

Various kinds of jonizing radiation produce
different degrees of dumage. The relative
blological effectiveness (RBE) or quality face
tor (OF) of a particulas kind of radiation indy-
cates the extent of cell damage it can cause
compared with rqual amounts of other icniz-
ing radiations. Alpha particles cause twenty
times as much damage o internal tissues as
xorays, and so alpha eadiation bas a Guality
factor of 20 compared Lo gamma tays, xrays,
or beta particles.

Background Radiation

Buekpound radiation is always present and
everyone is constantly exposed 1o low hovels of
such radiation from bath naturally occurring
and manmade cources. In the United States
the average total annual exposure 10 this low
level background radiation is estimated to be
about 300 millirem (mrem) or 3.6 millisieverts
(m8v). Most of this radiation, approximately
300 mrem (3 m&v), comes from natural
sources. The rest comes from medical proce-
dures and from consumer products

Background radiation includes cosmic rays,
the decay of natural clements such as potas:
sium, uranium, thorium, and radon, and radia-
tion from sources such as chemical fertilizers,
smoke detectors, and televisions. Actual doses
vary depending on such factors as geographic
location, building ventilction, and personal
health and habits.

Units of Measurement

Rldilﬂm is described in three ways: The
rate of emission, the amount of energy ab-
sorbed, or the biological effect.

Nuclear disintegrations:

Thc rate at which radiation 1 emitted can be
desaribed by the number of nuclear transfor-
mations that occur in & radicactive malerial
over a fixed period of time. This process, or
radicactivity, is measured in curies (C1) or bee-
querels (Bq). One becquerel equals one docay

per second. One curie equals 37 billion nuclear
disintegrations per second (3.7 x 10" ds). Very
small smounts of radinactivity are sometimes
measured in picocuries. A pleocuric s one-
wrillionth (107°°) of a curie.

Foergy abserind:

Rudul'um offocts can be predicted based on
the vmount of encrgy absorbed by the receiv-
ing material, measured in rads (radistion ab
wabed dose) or grays. A rad is defined as a
dose of 100 ergs of radtion encrgy absorbed
per gram of material while a gray is one joule
of energy absorbed per kilogram of material
Energy can also be expressed in terms of
electron volis (¢V). However, as an electron
volt is such & small amount of energy the
preferved unit is & million electron volis
(MeV) Thus, a gamma ray photon from
batium- 137m (from cesium-137) would have
an energy of 662,000 ¢V or 0662 MeV. (One
rad oquals 62.4 x 10° MeV of energy per gram
ol maicrial)

Hiological effect:

A third measure of radiation is the rem, the
unit of “dose equivalent” that is proportional
10 the biological damage 10 tissue produced by
different kinds of wonizing radiation. Rems ure
equal to the number of rads multiplied by @
quality factor that s related to the relative
biological elfectiveness of the radiation in-
volved. Dose equivalents can also be measured
in sieverts. One sievert equals 100 rem. (See
Chapter 4, “Radiologice! Dose Assessment,”
for more inlormation )

Potential Effects of Radiation

14

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

Radiation also can cause chromosomes 1o
break or rearrange themselves or 1o join incor-
rectly with others. These changes may produce
genetic effects and may show up in future
generations, Radiation-produced genetic
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M asuring Radiation at the West Valley Demonstration Project

defects and mutations in offspring of an
exposed parent, while not positively sden.
tified io humans, have been observed in
sume animal studies.

The elfect of radiation depends on the
amount absorbed. Temporary effects such as
vomiting might be coused by au instantancous
dose of 100200 rem (1-2 Sv), but with no
long lasting side effects. AL 50 rem (0.5 8v) »
single instantuncous dose might cause &
reduction in white blood eell count The West
Valley Demonstration Praject work foree s
lmited to 0.1 tem (1 mSy ) for individual daily
work exposures, aot to exceed 1 rem (10 mSy)
per calendar quarter. Al such low exposures no
clinically observable effects have ever been
seen. The caloulated doses from Project opera-
tons for the maximally ex wed off-site in-
dividual is about 0.23 meem | SE-03 mSv).

The difficulty in assessing biological damage
from radiation is that other factors can cause
the same symploms as tadiation exposure.
Morcover, the body apparently is able to
repair damage caused by low-level radiation.

The effect most often associated with exposure
1o relatively high levels of radiation s an in-
creased risk of cancer. However, scientists
have not been able 1o demonstrate thet ex
posure 1o lowlevel radiation causes an in-
crease in deleterious biological effects, nor
have they been able to determine if there is a
level of radiation exposure below which there
are no biological effects,

Measuring Radiation at the West
Valley Demonstration Project

H\unan beings may be exposed to radioac-
tivity primarily through air, water, and food.
At the West Valley Demonstration Project
all three pathways are monitorea, but air and
surface “vater pathways are the iwo major
means by which radivactive material can
move off-site,

The geolagy of the site (kinds and structures of
rock and soil), the hydrogeology (water
presence and flow), and meteorological char-
acteristics of the site (wind speed, patterns,

and direction) are all considered in evaluating
potential exposure through the magor pathways,

The West Valley Demonstration Project
Maonitoring Program

Thr. on-site and off-site monitoring program
st the West Valley Demonstration Project -
cludes measuring the concentration of total
alpha and beta radioactivity, conventionally
referred to as “gross alpha” and “gross beta,”
in air and water ¢fMuents. Measuring the total
alpha and beta radioactivity in sevoral samples,
which can be done within & matter of hours,
produces a comprehensive picture of current
on-site and off-site radistion levels from all
sources. In @ facility such as the West Valley
Demonstration Project, tracking the overall
levels of radioactivity in efflucnts is an important
tool in maintaining scceptable operations.

Other radicactive parameters are measured as
well, Strontium 90 and cesium-137 are
measured because of their relative sbundance
in WVDP waste streams. Radiation from cer
tain important radionuclides such as tritium or
ioding-129 are nat sufficiently energetic to be
detected with the gross beta measurements, so
these must be analyzed separately with instru-
ments having greater sensitivity. Heavy ele-
ments such as uranium require special s (sis
10 be detected because they exist at such low
levels at the WYDP

The radionuclides monitored at the Projeat
are those that might produce relatively higher
doses or that are most abundant in the air and
water effluents. Because sources of radiation
at the Project have been decaying for more
than fifteen years, the monitoring program
does not routinely include short-lived
radionuclides, i.e., isotopes with a hall-hife of
less than two years. (Sce Appendix A for a
schedule of samples and radionuclides
measured and Appendix B for related
Department of Encrgy protection standards.)

Data Reporting

Bcum any two samples are never exaotly
the same, statistical methods are used to
decide how a particular measuroment com-

R ——



Environmental Program Information Sumn ary

pares with other messurements of similar the sludge w compo wd mostly of iron hydroxide.
samples The term confidence level is used 1o Radioactive cesium in solution accounts for
describe how certain @ measurement is of more than %% of the total fission products inthe
being a “6 oe” value. The WVDP eovironmen- supernatant and strontium % account s for most
tal monitoring program uses the 95% con- of the radioactivity in the sludge
fidence level, which means that 95% of the
measurements (19 out of 20) are within the The integrated radioactive waste treatment
calculated uncertainty range. system (IRTS), which hegan operating in
198K, is & four-step process that reduces the
The uncenainty range, related (0 the con volume of the high devel waste Nuids by
fidence level, is the expected range of values producing low-‘evel waste stabilized in ce
that account for background nuclear decay ment. The IRTS removes more than 99 9% of
and small ineasurement process variations the radicaciivity from the high-evel waste
for which a measurement will be “true” 95% Muid, concentrates the resulting low-level
of the time. The uncertainty range, ex- liguid waste, blends it with cement, and
pressed as a "+ " followed by o value stores it in 71-gallon square steel deums in an
(eg, 530 /- 36E09uCi/mL) means thut above-ground, shiclded vault. More than
the “true” value will be found 959% of ihe 272,000 gallons of liquid high-level waste
time within the uncertainty runge (e were processed in 1990, and approsimately
from 1.7 to 8 9E-09 uCi/mL). If the uncer 3800 drums were produced, bringing the
Luinty range is greater than the value itself, the total sumber to about 10,300 drums.
measurement is below the “detection limit,”
which means hat ot least 95% of the time the THE SUPERNATANT TREATMENT SYSTIM
“true” value is somewhere below the detec (STS), housed i a spare storage tank (tank
tion limit value. 8D-1) identical to the tank that stores most of

the high-level waste, passes the supernatant
through four lon-exchange columns filled with

1990 Activities at the West Valley zeolite,  synthetic, granular clay materis! that
Deronstration Project removes most of the radioactive cesium from

the supernatant, The low-level salt solution

High-level Waste Processing that remains is sent to the liquid waste treat-
ment system (LWTS) through triple-walled

¢ The Integrated Radwaste Treatment piping. The cesium-loaded zeolite is being
System (IRTS) stored in tank 8D-1 until the high-level waste

vitrification process basing,
T'he high-level radioactive waste (H!W), a

hy.ptnduc[ of the spent nuclear fuel THE LIQUID WASTE TREAL Ml’.N"' SYSTEM
reprocessing condvcted at the site during (LWI%) concentrates the low-level liquid sal
the late 19605 and early 1970s by Nuclear Fuel solution through evaporation. The liquid is
Services, Inc, is currently isolated under: heated and the tcmlun; steam is collected,
ground in two stea) (o Vou g contained condensed, and processed before being
within cancrete vaults. released as liguid effluent. The radioactive
concentrates are then seat to the cement
Approximately 987 of the waste is in one of solidification system (CSS).
the tanks (tank 8D-2). The waste has settled
into two hw('; “ “quid ph.w. the super- THE CEMENT Si(“"?"’l(‘ﬂ“(lh‘ “’!ﬂ‘l‘,&! (CSS)
natant, and a precipitate layer on the bottom blends the radioactive concentrates with ce-
of the tank, the sludge. The total radioactivity ment. This cement/waste mixture is placed in
in the tank is about equally divided between 270-liter (71-gallon) lined, square steel drums
the supernatant and the sludge that are then stor :d in a specialls designed

above-ground shiclded vault, the drom cell,

The supernatant is composed mostly of
sodium and potassium salts dissolved in waler;

1-6
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THE DRUM Cra L, designed 1o store Class B
any  lass C low-level waste, was completed in
1987, 1 s located southwest of the main plant
near the NRC-hicensed disposal arca (NDA)
The drum cell can store approximately tweity
thousand 270-liter drums of cement-stabilized
low-level waste.

Low devel Waste Processing
®  Agueous Waste

Through wit 1990 the low-level wasle treat
ment fucuty (LLWTF) processed agueows
wastes before discharge. lo 1990 the Project
released 42 million liters (11,1 million gatlons)
to the environment. The discharge waters con-
tained an estimated 46 millicuries (mCi) of
radioactivity (gross aipha plus gross beta)
Comparable releases ‘uring the previous five
years, 1985 through 1989, averaged about 44
mCi per yoar. The 1990 releuse was roughly
§% ubove this level.

The 4 42 curies of tritium released i 199%) was

average, primaridy as a result of the liguid
waste treatment system operation,

®  Solid Waste

Contaminated equipment and hardware from
MFS operations, as well as contaminaled
wastes generated by current Project opera-
tions, are collected, analyzed, packaged, und
stored on-ade. When appropriate, metal ob-
jects such as piping and tanks are cut up and
compressibie wastes are compacted (o reduc
the waste volume, Approximately 37,000 cubic
feet of low-level waste was processed in 1990
using cotupaction and cutting to achieve a 75%
reduction in volume, About 53,500 cubic feet
of low-level wasie in addition to the IRTS
drums was collected and placed in storage
during 1990, All Projeet low-level waste is
being stored in above-ground facilities Two
additional temporary weatherprool structures
wore erected in 1990 and will provide more
than 50,000 square feet of storage space for
packaged low-level waste,

190 Acuvities @t the West Valley Demaonsiration Project

Hurardous Wastes

Nonradioactive hazardous materials used in
varous site: mantenance, cleanup, aod testing
activitios also are subyect to saloty and regulatory
reguirements Hazardows waste managoment
activities in 1990 included buitding a new storage
facility to sepregate hazardous materials, install-
g o hew compuler program o rack on site
hazardous muterials, and sdding National Fue
Profection Association labels (o all hazardous
matenal containers.

The Project's hazardows waste management also
included new warchouse fac.aties used to
prepare hazardous wastes for off-site transpor-
tation; installing four specinlly engineered steel
starage dockers meeting all stste and EPA re-
quirements for storage of containerized hazard:
ous waste; establishing a hazardous material
transportation group to manage all hazardous
materials shipments, and conducting ap
proximately 4000 hours of traming in hazardous
waste operations for 370 employees

4 factor of 23 above the previous five-year Wasie Minimization Program

The dralt waste minimization plan for the
West Valley Demonstration Projedt, prepared
in accordance with DOE Order 54001,
provides a basis for long-range pleaning for
wiaste storage and processing factitics, man.
power, funding, and vaste minimization ac
tivities at the WVDP

Objectives of the plan include carciul segrega-
tion of clean materials from contamination
zones and reuse of contaminated toals when-
ever practicable. Waste minimization policy
also includes supercompaction of waste, size-
reduction, and pretreatment of high-level
waste fluids 10 reduce the volume of material
reguiring vitrification,

The Proiect's waste minimization program
calls for reducing sources of waste by requining
justification for purchase and use of industrial
chemicals and by providing active reeycling
and treatment of hazardous wastes (o make
them nonharardous, where possible. In:
dustrial nonhazardous waste is minimized by
recycling certain waste streams and by placing
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surplas material ot suction or st Govern-
menl Services Administration surplus

Pollution Prevention Awareness Program

The West Valley Demonstration Projoct polly:
Hon prevention awarconess program includes
the right-to-know communications program
and new employe s orientation thet provides
information sbout the WVD's Industrial
Hygiene and Safety Manual, the Envitonmen
tal Pollution and Control Procedure, and the
Hazardous Waste Management Plan.

The pollution prevention awarencss program
s an iniegral pari of the overall waste ming
mization program, However, it is a disorete
program implemented by all operational
groups in the WYDP and s supported by the
Traning and Development department,

The [u!l pollution prevention awareness pro-
| gram oventually will include all-employee
meetings, video scivenings, posters, contosts
and awards, end a Pollution Provention
Awarsacss Day.

T P YTy S e Pyt o
Nutional Environmental Policy Act
(NEPA) Activities

Tbc eventual goal of the West Vaulley
Demonstration Project is not only to convert
ngh-dovel waste into stabilized waste forms
(Phase 1) bot 1o also decontaminute and
decommission the facilities used in the Project
in & manner that will ensure the safety of the
eovironment and the public (Phase 11). Phase
I activities generally concern the day-to-day
aperations that support solidifving the high-
level waste.

Phase | NEPA Activities

Durin' 1990 thirty-nine Environmental
Checklists documenting proposed WVDP ac-
tions v'ere suhmitted as categorical exclusions
for Department of Encrgy review and ap-
proval. (A categorical exclusion is defined as a
category of action that normally does not in-
dividually or cumulatively have a significant
effect on the quality of the human environment

18

Bk e e e

and that requires neither an envisonmental im
pact statement nor an environmontal assess
ment). Belore memoranda-to-file were
discontinued in Sepiember 1990, the WYDP
received approvals for three on-site sotivities
that had been submitted for approval as
memoranda-to-filc

Phase 1ENEPA Activithes: Site Characterization

Bckm' the Department of Encrgy can move
from Phase 1 activities 1o Phase 1 closure ac-
tivities another envitonmental impact assesy-
ment must be produced. Initial steps toward
this gova include intensive characterization of
the site in order 1o provide an estimate of the
environmental effects of losure activities.

Existing site and waste data were collected and
reviewed, and more than one thousand histori-
cal documents were indexed. Field activities
ncluded un overland gamma survey, surface
sodl sampling at selected solid waste manage-
ment units (SWMUS), preliminary sediment
sampling of Lagoons 2 and 3, and data colice:
tion and anslysis of the geohydrology of the
site, geochemistry and water guality, air
quality, and the distribution of radiological
und hazardous contaminants. Contaminant
transport modeling also was evaluated as well
as the cultural und ecological resources of the
site and {5 environs,

Although a signficant portion of the prelimi
nary work for the Phase 1 site characterization
had been completed in 1989 and 1990,
budgetary cuthbacks necessitated a change in
the pace of work on the environmental impact
statement (E18) site characterization. How-
ever, compliance monitoring under the
Resource Conservation and Recovery Act
(RURA) continues 1o retain its high priority.

The WVDP is currontly negotiating o M08(h)
Order on Consent and o Federal and State
Facilities Compliance Agreement (FSFCA)
with the U5 Environmental Protection Agen-
¢y (EPA) and the New York State Department
of Environmental Conservation with respect
to Resource Conservation and Recovery Act
(RCRA) guidelines and their implementation
ul the WVDP
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The Consent Order and the Federal and
State Facilities Compliance Agreement re
quires that the ite conduct investigations
and develop plans and schedules that com:
ply wiun RCRA guidelines. Since these
negotistions and compliance agrecments
had been anticiputed, much of the 1990 site
chatacterization work also satisfied these
future needs,

In order to satisfy RCRA guidelines and
decelerate the environmental impact state
ment program, work during 1990 and 1991 hos
focused on the solid waste management units.

L e
1990 Changes in the Environmental

Monit oring Program

Ss veral changes were made in the routing
envitonmentsl monitoning program in ;990
as part ol & continaing ¢fort 1o improve
existing mooitoring points and in response
to regulaiory vhanges.

&  SPDES Fermits ana DOE Order 54008

The Project's modhied SPDES permit ex-
panded montoriog of location WNsPO01,
the peimary point of liquid efMuent batch
reicose from the si‘e, (o include analyses for
several addstional chemical parametor.. To
demonstrate compliance with DOE Order
$400.5, which was effective Mery 1990,
monitoring of sanitary waste sludge from the
sewage treatment plant for radiological
parameters was added to the program.

o Expanded Monitoring Program

Thc exisling monitoring program was ex
panded by adding several sampling locations:
s new fallout collection polit ca-site, new
locations for collection of site drinking water,
and an underdrain collection pout 1o better
monitor subsurface di oo ge in the high level
waste storage and processing arca. Additional
analyses of samples from existing locations -
tritium analysis of beel and deer samples and
uranium analysis of sclected soil samples -~
were dded in the 1990 program. And rathes
‘ean sampling half of the private residental

-9

Towie Chemie of Inventony

drinking water wells every year, all are now
sampled annually.

One onesite surface water moniloring point
was upgraded for automated sample collec
tion. This point monitors surface waters drain:
ing from the lug storage area, where additional
waste stoiage buildings have been added and
clevated monitoring necds are anti apated.
(See Appendix A for details of the above
changes. Although not noted in Appendix A,
neve onosite groundwater monitoring wells
installed w1990 were sampled during the
yeer during the well development phuse.
Results are oot included in (Lis report be
caust the sampling was only preliminary.)

RO RA Reports

WVNS has developed & hazardous waste
management plan that ensures proper manage-
ment of all hazardous waste from the point of
genctation to final disposition. The olan's basic
requisites include properly designating and
packaging all hazardous waste generated al the
facility, obtaining appropriate samples and char
acterizing wastes according (o hazardous wastes
regulations; maintaining required records and
reports, stocking and maintuining spill control
materials and equipment and ensuring that the
appropriate employoes are trained in emergency
respanse; and deterrasing nonrsdioactive haz-
ardous waste release reporting and notification
requirements and, when roguired, making ap
propriate notifications,

Toxic Chemical Inventory

Under the Superfund Amendments and
Reauthorization Act ‘SARA) Title 111 re
quirements, also known as the Emergency
Preparedness and Community Right 1o
Know Act (EPCRA), hazardous chemical
inventories on-site must be reported to the
EPA. During the 1990 reporting period the
WVDP produced quarterly updates of the
inventory of hazardous chemicals used on-
site and sent them to local and state emer-
gency management agencies. The chemicals,
quantities stored on-site, and on-site use in
1990 included:

B ———
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ammonia (380 Ibs), used in the
laboratories and for sewage treatment

cement (70,000 Ibs), used in the
solidification of low-level radioactive
waste

chioring (600 Ibs), used 10 disinfect
potable water

diesel fuel #2 (7000 Ibs), used for back-
up power for generators

ferrous sulfate (32,000 Ibs), used in
WASIe water treatment

gasaline (16,500 Ibs), used for on-site
vehicles

fuel oil # 2 (7,000 Ibs), used for back-up
power for boilers and other equipment

hydrogen peroxide (1,100 lbs), used in
the nitrous oxides off-gas system

lithium hydroxide (2,600 Ihs ), used in
vitrification

nitric acid (1,200 Ibs), used in vitrifica:
tion testing and for pH cortrol

oil (9,000 Ibs), used to lubricate various
equipment

propane (500 Ibs ), used for fuel

silicon dioxide (17,100 Ibs), used in
vitrification

sodium hydroxide (12,400 ibs), used in
water treatment

sulfuric acid (33,000 Ibs), used in water
treatment

zin¢ bromide (13,500 Ibs), used for radia-

tion shielding in viewing windows

Seven chemicals (12300 Ihs) were deleted
from the 1989 list because vitirification 1esting
had been completed and the chemicals had
been disposed of, returned 1o the vendor, or
ustd in Vanous processes.

On-site Environmental Mlnﬂ

le West Valley Nuclear Serviees Co., Ine,
(WVNS) provides a comprehensive program
that identifies eligible employees and trains,
retraing, and documents their Occupational
Salety and Health Act (OSHA) instruction as
required by 20 CFR 1910120 The WVNS pro-
gram focuses on the company's reaponsibility
for providing adequate environmental, health,
and safety training for all identified employees
of the West Valley Demonstration Project,

To date, more than 30 employees have been
traned in o site-specific twenty-Tour hour haz:
ardous waste operations course thal was
developed in 1990 WVNS also has trained 198
employees to properly respond 1o spills on-
site. In addition, supervisors are bricfed on the
legal aspects of environmental compliance
through an additional eight hours of skills
training for supervisors of huzardous waste
operations. Speaific RCRA-awareness train
ing also was conducted throughout 1990 for
the WVDP management.

In Octaber 19900 an eyght-hour hazardous waste
aperations training program was initially offered
Thes program provdes detailed information on
hazardous materials management procedures.

To provide pollution prevention awareness for
emplovees, the goals of the waste minimization
program have been included in the radiation
worker program and the hazardous waste
operations courses, Specific emplovee incen-
tive programs that recognize improvesn nts in
waste minimization and pollution prevention
will begir in 1991

Sell - As essment

Assessments concerning environmental com-
pliance and regulations are summarized in the
Environmental Compliance Summary above,
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2.0 Effluent and Environmental
Monitoring

-

2.1 Radiological Monitoring

211 Alr Maonitoring

l\u is monitored at soveral locations i order
(o ascertain the offect of Project activities
Samplers are located at points remote from
the West Valley Demonstration Project site, al
the perimeter of the site, and on the site itsell
(See Appendix A, page A-3, for an explanation
of the monitoring location codes )

SAMPLE COLLECTION AND ANALYSIS

I\n samples are collected by drawing au
through a very fine filler with a vacuum pump
The total volume of air drawn through the
sampler is measured and recorded by a meter
The filters trap particles of dust that are then
tested in the laboratory for radioactivity. At
two locations (AFRSPRD and AFGRVAL)
samples are also collected for iodine-129
analysis using activated carbon cartridges
Three of the four perimeter samplers, mounted
on towers 4 meters high, maintan an average
flow of about 40 L/min (1.5 ft/min) through &
47-mm glass fiber filter. The remaining
perimeter sampler and the four remote samplers
operate with the same air flow rate as the three
samplers mounted on towers, but the sampler
head is set &t 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 alter a
seven-day “decay” period to remove anter-
lerence from short-lived naturally occurring
radioactivity. Gross alplia and gross beta
measurements of cach Gller are made vsing a
low-background gas proportional countet

In addition, quarterly composiie s consy ding of
thirteen woeekly fihiers from cach sam ple gty
tom are analyzed. A complete tabsulatyone of
these stations is given in Tabdes O L Gerowgh
C 220 Appendix C.2

Fhe exhaust from gach permitted fived ventila
ton system serving the sie's faciling . s von
tinuous!y fillered, monitored, and sampled as
it 18 released to the atmosphere, Specially
desigued isokinetic sampling aozsles con
Hauously remove @ represcitative portion of
the oxbaust air, which s then drawn through
very fing, small, glass fiber Nlters to tiap any
particles. Sensitive detectars continuously
measure the radioactivity on these filters and
provide remote readouts of alpha and beta
radioactivity leve Is to contral display pancls

A separate sampling unit on the ventilation
stack of cach system contains another filier
that is rewoved evory week and subjected to
additional labotatory testing. This sampling
system also may contain an activisted carbon
cartridge used fo collect & sample that is
analyzed for oding- 129

In addition to these samples, water vapor from
th s main plast ventilation stack (ANSTACK)
is collected by trapping moisture on silica gel
desiccant columns. The trapped water is dis
tilled from the silica gel desiccant and
analyzed for tritium,

Because tritium, ioding, and other isolopic
concentrations are quite low, the large-volume
samples collecied weekly from the main plant
stack and from other emission-point samplers
prov e the only practical means of determin
ing the amount of specific radionuchdes
released from the facility



¢ Juent and Environmental Monitowing

® Perimeter and Remaote Al Sampling

B 1990 sirborne particulite radioactive samples
were collected continuously at five locations
around the perimeter of the site and @ low
remode locations at Gireat Valley, Wost Vadley,
Springille, and at Dunkirk, New York ( Fig 2.1)

The choice of the perimeter locations — on
Fox Villey Road, Rock Springs Road, Route
240, Thomas Corners Road, and Dutch Hill
Road — was based cither on historical con-
tinuity of the Mghest probable annual sverage
aithorne congentrations.

The remote kcations provide data from nearby
cotamunitics ~ West Valley and Springwille
and from natural background aress, Concentra
tions measured at Cireat Valley (AFGRVAL, 20
km south of the site) and Dunkirk (AFONKRK,
S0 km west of the site) are considered repre

sentative of natural background radiation. Data
from these samplers are provided in Appendix
C-2, Tables C-2.12 through C-2.20.

¢ CGilobal Fallowt Sampling

Giobul fatlout is slso sampled at four of the
perimeter air sampler locations and at the base
oi the meteorological lower on-site. Precipita-
tion from open pots at all of the locations is
collected and analyzed every month. Resulis
from shcu measurements are reported in
nCiym® per month for gross alpha and gross
beta and in g CUmL for tritium. The 1990 data
from these analyses are found in Appendin
C-2, Tuble C-2.21. The pH measurements for
precipitation are found in Table C-2.22,

These collections indicate short-term effects,
and the reporting units for alpha/beta indicate
a rate of deposition rather than the actual con:
centration of activity within the collected
water, Longterm deposition is measured by
surface soil samples collected annually near
cach sampling station. Soil sample data are
found in Table C-1.11 of Appendix €1,

HADIOACTIVITY COSCENTRATIONS AT PERIMITER

24

AND REMOTE 1O ATIONS

Thc average monthly concentrations al
the perimeter and remate locations ranged
from E84E- 18 wCiml to 845814 4Cyml
(VAE4 Bg/m” 10 31E-3 Bg/in') of beta activity
and from 52896 wCiml. 1o ARE- 18 wCiml
(1965 Bg/m” o 1 4E -4 Bg/m") of alpha sctivity
boking 129 was not detected at either the Rock
Springs Road location (AFRSPRD) or the
Gireat Valley lovation (AFGRVAL), as shown
in Tables C-2.13 and C-2.18 in Appendix (-2

In all cases, the measured manthly gross activiti
wore well below 3E1%CUmL (L1 Bgm')
bt andd 261450 Cuml (7454 Beg/m”) alpha, the
most strngent acceptable bmits (referred 1o s
derived concontration guides, or DCGs) set by
the Department of Encegy for any of the i sopes
prescnt at the WVDFP (Department of Energy
standards and DCGs for radionuclides of
interest at the West Valley Demonstration
Project can be found in Appendix B))

Annual data for the three samplers that have
been in aperation since 1983 average about
LAE 14 4Ciml (68504 Bg/m") of gross
beta activity in air. This average is com-
parable 1o 1990 data. The average gross beta
concentration at the Gream Valley background
station was 2 (E-14 4 Cuml (7. SE4 Bym ) in
199, and in 1990 averaged 165E-14 uCiml.
(61604 Bg/m®),

ONSITE VENTH “THON SYSTEMS

®  The Main Plant Ventilation Stack
(ANSTACK)

The main ventilation stack (ANSTACK)
sampling system remained the most significant
airhorne effluent point in 199%0. A high sample
collection flow rate through multiple intake
nozzles ensures a representative sample for
both the weekly filier sample and the on-ling
monitoring system. Variations in monthly con-
centrations of airborne radioactivity reflect
the level of Praject activities within the facility.
(See Appendix C-2, Table C-2.1) However, at
the point of discharge, average radioactivity
levels were already below concentration
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guidelines for airbarne tadioactivity in an un-
restricted envitonment. ( S~ Appendix C-2,
Table C-2.3) Further diluti 1 from the stack
to the site boundary reduces the concentration
by un average factor of about 200,000

The total quantity of gross alpha, gross beta, and
tritium released each month from the main
stack, hased on weekly filler measurements, i
shown in Appendix C-2, Tuble C-2.1. The results
of analyses for specific radionuclides in the fow
quanterly composites of stack eMuent samples
are listed in Table C-22.

¢  Other On-site Sampling Systems

Smplina systems similar 1o the main stack
system monitor airborne effluents from the ce-
ment solidification < tem ventilation stack
(ANCSSTK), the contact size reduction
facilty ventilation stack (ANCSRFK ), and the
supernatant treatment system ventilation stack
(ANSTSTK). The 190 samples showed detec-
lable gross radioactivity, including specific beta
and alpha-emitting isotopes, but did not ap-
proach any Department of Encrgy ¢ifluent
limitations. (See Tubles C-2.4 through C-29 in

Appendix C-2.)

Three other operations are routingly monitored
for airborne radicactivity seleases: the low-level
waste treatment facility ventilation system
(ANLLWTF), the contaminated clothing
laundry ventilation syscem (ANLAUNY), and
the supercompaction volume reduction ventila-
tion system (ANSUPCV). Results of monitoring
of the supercompaction volume reduction
system are found in Tubles C-2.10 and C-2.11

# Appendix C-2.

The total amount of radioactivity discharged
from facilities other than the main veatilation
stack is less than 19 of the airborne radioac-
tivity released from the site and s oot & sig:
nificant factor in the airborne pathway in 1990,

During the carly summer of 1990, ANSTACK,
ANSUPCY, ANCSSTK, ANSTSTK, and
ANCSRFK were flow-tested by an outside
contractor. " re testing was designed 10 assess
the efficiency of flow and transport through
the sampling lines by injecting a known quan-
tity of various extremely small particulates at

26

the iniake norele and measuring the amount
and size of the particles that were carried
through 1o the air monitoring nstuments. The
dats are now being evaluated to determine i
sampling flow rate or minor design changes
should be made

212 Surface Water und Sediment Monitoring

SAMPLE COLLECTION

Fuu automatic samplers colleet surface water
al points glong drainage channgls within ihe
WNYNSC. Water collection points were chosen
at docations most likely to show any radioactivity
released from the site and at & background sta
ton upstream of the site,

The samplers draw water through a wibe ex
tending to an intake below the stream surface
An clectsonically controlled bat*ery-powered
pump Frst blows air through the sample line 1o
clear any debris. The pump then reverses 10
collect a sample, reverses again 1o clear the line,
then rescis dsell. The pump and sample con-
tainet are housed in a small insulated and heated
shed to allow sampling the sughout the year.

o  OMf-site Surface Water Sampling

A oisite sampler ((WFFELBR) is located on
Cattaraugus Creek at Felton Bridge just
downstream o the confluence with Butiermilk
Lreck, the magjor surface dramage from the
Western New York Nudlear Service Center
(Fig. 2-2). The sampler periocically collects an
aliquot (a small volume of water, approsimately
100 mLhour) from the creek. A chart recorder
regsters the stream depth during the sampling
periodd so that & Now-weighted woekly sample
can be proportioned into a monthly compeosite
based on relative stream discharge. Gross alpha,
bota, and tritium analyses are performed cach
week, and the conaposite is analyzed for stron-
tium-%0 and gamma-emitting isolopes.

In addition to the Cattaraugus Creek sampler,
two surface waler monitoring stations are lo-
cated on Buttermilk Creek, Samplors colleat
water from a background location upitream of
the Project (WFBUBKG) and from a location
al Thomas Corners Road downstream of the
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plant and upstream of the confluence with
Cattaraugus Creek (WFBCTCOB). The
sumplers collset @ 25ml aliquot every hall-
hour. Samples are retrieved biweekly, com-
posited monthly, and analyzed for tritium,
gross alpha, and gross beta radioactivity. A
quarterly composite of the biweekly samples is
analyzed for gamma-emitting sotopes and
strontium- %),

The fourth sttion (WNSPOX®) is located on
Frank's Creck where Project site drainage
leaves the security arca (Fig. 2-3) This
sampler collects 8 S0-nil. aliquot every hall-
hour. Samiples are retrieved weekly and com-
posited both taonthly and quarterly, Weekly
samples are analyeed for tritium and gross
alpha and beta radioactivity. The monthly
composite 1 analyzed for strontium-% and
gamma-emitting isotopes. A guerterly com-
pocte i analyzed for carbon- 14, iodine- 129,
and alpha-emitting isotopes.

Tabuluted Jdata from serface water samplers
are provided in Appeddic C-1, Tubles 2213
through C-1.7.

®  On-site Surface Water Sampling

The largest single source of radioactivity
released to surface waters from the Project is
the discharge trom the low-level waste treat-
¢ facility (LLWTF) through the Lagoon 3
wo i (WNSPOOL, Fig 2-3) into Erdman Brook,
a tributary of Frank's Creek. There were four
batch releases totaling about 42 million liters
n 1990, The effluent was grab-sampled daily
during the forty-four days of release and
analyzed. The total amounts of radioactivity in
the effluent are listed in Table C-1.1. Of the
activity reicased, 08% of the tritium and 2.1%
of the other gross radioactivity origir sied in
the New York State-licensed disposal arca
(SDA), based oa measurements of water
trunsferred in 1990 from the SDA (o the low-
level waste treatment facility, and not from
previous or current Project operations (sec
Tuble C-1.10 w Appendix C-1). The annual
average concentrations from the Lagoon 3 ¢f-
fluent discharge weir, including all measured
sotope fractions, were less than 30% of the
DCGs (Table C-1.2 in Appendix C-1).
Provisional results of isotopic uranium inves-

2.5

tigations of U-232 are reported i Table €11
for Lagoon 3 releases I these tentative values
were normalized 1o 199 liguid effluents, the
releases would be 8% of the OGS but wonld
not affect the doses to the public

RAVLOACTIVITY CONCENTRATIONS AT OFF.51TF
WATER SAMPLE LOCATIONS

Radiuluciul concentration data from these
sample points show that average gross
radioactivity concentrations gencrally tend to
b higher in Buttermilk Creek below the
WYVDP site, presumably because small
amounts of radioactivity from the site enter
Buttermilk Creek vie Frank's Creek. The
range of gross bets activity, for example, was
frome< 1L.7E.9 (0 S9E9 uCiuml. (< 6,362 1o
2261 Bg/L) upstream in Buttermilk Creck at
Fox Valley (WFBCEKG), and from 2 9E-9 1o
12E8uCvmL (11E 1 to 4481 Bg/L) in But
termilk Creek at Thomas Corners Bridge
(WFBCTCH). (See Tubles C1.3 and C 14}
Cuncentrations downstream of the site are
only marginally higher thas background con
centrutions upstream of the site. Yearly
averages for Cattarsugus Creek at Felton
Bridge are not significantly Ligher staustically
than background levels

In comparison, if the maximum bets con-
centration in Buttermilk Creeb at Thomas
Corners Bridge, to which dairy cattle bave ac
cess, I8 assumed (o be entirely iodine-129,
which is the most restrictive beta-emitting
sotope, then the activity represents 2.3% of
the Department of Energys derived con-
contration guide (DCG) for unrestricted use.
(See Appendix B for a list of acceptable con-
centration limits.) The maximum observed
1990 beta concentration is less than at of
1959 @t this location.

Al the Project security fence (WNSPOOS)
more than 4 kilometers from the nearest public
access point, the most significant beta-cmit-
ting radionuclides were measured at 41
8 uCvml (1LSE + 0Bg/L) for cesium-137
and 46E-8 uCymL(1.7E + 00 Bg/.) for stron-
tum-%0 during the period of highest concentra-
tion, This corresponds (0 1.4% and 4.6% of the
DCGs for cesium-137 and strontium-%),
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Fruit and Vegetables

and on the samples analyeed in 1990
(Tuble C-3.3), there were no consi tent il
ferences in the concentration of (ritium,
strontium 90, of gamma-emitling solopes in
corn, beans, or apples grown cither near the
site of al remote locations.

204 Dire t Eovironmental Radiation

Muonitoring

The current monioring year, 190, was the
seventh full year in which direet penctrating
tadigtion was monitored at the West Valley
Demonstration Project using TL-700 lithium
Nuoride (LiF) thermoluminescent dosimeters
(TLDy) located as shown an Figures 2.8, 2.9,
and Fig. A9 in Appendix A. The uncertainty
of individual results and averages were aceept-
able and measured exposiuie rales were com:
parable to those of 196449 There were no
significant diffeiences it the data collected
from e bac' ground TLDs (locations 17, 23,
37, and 41) and from those on the WNYNSC
peiimeter for the 1990 reporting period

Dosimeters used to meusvre ambicnt
penctrating radiation during 1990 were
processed on-site. The system used Harshaw
TL-200 LiF chips, which are used solely for
cnvironmental monitoring, apart from the oc-
cupational dosimetry TLDs. The environ
mental TLD package consists of five TLD
chips laminated on a thick card bearing the
location identification and other information.
These cards are piaced al cach monitoring
location for one calendar quarter (three
months) and are then processed 1o obtain the
integrated gamma radiation exposure.

Monitoring points are located around the
site's perimeter and acoess road, at the waste
management units, at the inner facility fence,
and at background locataes remote from the
WVDP site. Appendix C - 4 provides a sum-
mary of the results for each of the enviranmen:
tal monitoring locations by calendar quarter
along with & erages for comparison.

The quarterty averages and individual location
resuits show very slight differences due 1o
seasonal variation. The cuta obtained for all

towur calendar quaness compared lavorably to
the respective guarterly data in 1989 with no
unusual situations observed. The sixtecn
perimeter TLD guarterly average was 197
millitoentgen (149 mrem) i 19K, A com-
patison of the perimeter TLD g oarterly
averages since 1983 bs shown in Figure 10,

o  Oun-site Radiation Monitoring

Pwmmuhly because of its proximity to the
low-level waste disposal area, the dosimeter at
location 19 showed & small elevation in radia:
ton eaposure compared 1o the WNYSC
perimeter locations, Although above back:
ground, the readings are relat’ «ely stable from
year to year. Logation 25, o¢ the public accoss
roud through the site nort) of the facility, also
showed a small elevatic o above background
because decontaminat on wastes are stored
near location 24 withi: the inner fucility fence.
(See Appendix C4, “uble C4.1)

Location 24 on th e north inner facility fence,
like Location 19 s not included in the off-site
environmental aonitoring program, however,
it ds & coddocar s a site for one NRC TLD (sec
Appendix D (uble 2-7). This point received
un average cxposure of 063 milliroentgens
(wR) per hour during 19%), down from 0.67
mR hour observed in 1989 and 0.79 mR/hr in
1988 Scaled containers of radioactive com
ponents and debris from the plant decon
tamingtion work are stored nearby and the
Jecrease in exposure rate reflocts the radiouc
tive decay of these materials. The storage ares
is well within the WNYNSC boundary (us 18
location 19) and s not readily accessible by
the public.

TLDs 18 and 32 through 3, all located near
the drum cell (storage) building, showed an
increase in exposure rate. The average dose
rate ot these locations was 0.022 mRMbr in
1990, up from 0015 mR/Ar in 1989, This in.
creace reflects the placement in the building of
drums containing decontaminated super-
natant mixed with cement. The drum cell and
the surrounding TLD locations are well within
the WNYSC boundery and are not readily ac-
cessible by the public
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with an uninterruptible powet source batiery
backup in case of site power failuic

Mean wind speed and direction (wind fre.
quency rose) figures for 1990 are found in
Figures C<6 1 and C-6.2 in Appendix C-6.

A chart-recording microbarograph is located
on-site in the Eovironmental Laboratory and a
digital, tipping-bucket heated precipita:
tion gauge is located near the site
metcorological tower,

Cumulative total and weekly total precipita
tioo data is found in Figures C - 6. 3and C - 6.4
in Appendix C - 6 The 1990 total of $3.5 inches
of precipitation, which includes snow meliwater
equivalent, was considerably higher than the
37.0 inches recorded in 1989, The 1990 totals
for the WVDP are about 30% higher than the
regional 41-inch precipitation average.

Meteorological information such as
meteorologica system calibration records, site
log books and analog strip charts are archived
off-site and are available for evaluation when
needed. Meteorological towers and instru-
ments are examined weekly for proper func
tion and calibrated semiannually and/or
whenever instrument maintenance might af-
feot calibration,

2.1.6 Special Monitoring
IRTS Drum Cell Radiation Monitoring

Douring 1990 liguid higi-level waste super-
natant from tank 8D-2 was processed by the
integraied radwaste treatment system (IRTS),
which produced 3850 71-gallon drums of ce-
ment-solidified waste. Approximately 6,200
drums were placed in the drum cell before
1990, approximately 10,000 drums arc now
stored in the drum cell,

Most of the gamma radiation emitted from
these drums is shielded by the drum cell walls.
Some radiation, however, is emitted through
the unshiclded roof of the drum cell, scatiers
in air, and adds to the naturally occurring
gamma radiation background levels. Strength
of the gamma-ray ficlds can vary considerahly

from diy 1o day and season (0 weason because
of changes in meteorological conditions
Vartability in background radiation levels
depends on factors such as precipitation, solar
activity, average temperature, humidity, and
barometne pressure.

Radiation exposure levels were monitored
both in the drum cell ~ontrol room and at five
points along a transeat west of the drum cell
These five points ranged from a 2-foot distance
from the drum cell wall to approximately 30
meters from the drum cell wall at Rock Springs
Road, the closest accessible public location,

Bascline measurements were taken in 1987
and 1988 before the drums were stored in the
celd. Two types of measurements were taken:
instantancous, using a high pressure lon cham-
ber (HPIC), and cumulative, using ther-
maoluminescent dosimeters (TLDs).

TLD measurements provide a much more ac-
curaie estimation of chauges in the radiation
field over extended periods of timie than in-
stantancous measurements because they in
tegrate the radiation exposure over an entire
calendar quarter. Two sets of quarterly TLD
measurements were taken at the Rock Springs
Road locations nearest the drum cell. These
locations are identified as TLD 28 and TLD
31 ( see Fig. 2-9) and their measurements are
found in Tuble C - 4.1 in Appendix C - 4

To assess any inorease in the gamma radiation
field contributed at Rock Springs Road by the
10,000-plus drums in the drum cell, the two
sets of four quarterly measurements were
summed and averaged. An average annual
exposure fate of 84 mR/yr was obtained. Com-
pared to the pre-drum cell background rate of
8 mR/year recorded during 1957-1988, net
contribution from the drum cell activities
during 199 cannot be distinguished from
recorded annual variations in natural ‘evels,

Investigation of Biological Radiolagical
Transport

In April 19X a combination of warm weather
and optimum timing resulted in an unusually
large insect watch from one of the on-site liquid
waste treatment ponds. A routine radiological



survey of sweepings containing flying sdults
attracted to [.cility lighting revesaled detec-
table contamination. An investigation of the
source of the insects comirmed that a large
number (estimated to be several million) of
midecs of the Chironomus family had hatched
fro.. feed Lagoon o in the low-level waste
reatment system.

Cubsequers  ollection of midges and inves-
tigation ¢ «he holding poad conditions
revealed that a piant ion excha-ge process ad-
justment initiated several years earlier had
resulted in a pH change to the feed water, The
feed waler stabilized at a lower pH in which
the Chironomus insects could thrive but
that was still bigh enough to discourage
predator insects. The midges had absorbed
radioactivity by living in the contaminated feed
water &nd had retained a detectabl: amount
when they hatched to flying adults.

Contamination of individual insects could not
be detected by direct counting. By analyzing a
number of midges together, however, an ¢s-
timate of the radioactivity contained in cach
insect was possible. About 2.6 picocuries of
cesium-137 wr caleulated for each midge, with
a maximum release of 30 4Ci estimated for the
overall hatch. Radiocheraical analyses of the
midges for strontium-9 and ac” - les showed
the strontium-9%0 isotope to be tuwy times less
than the cesiium- 137 and the actinid s to be three
hundred times less than the cesium-137.

o comparisor, one routine release fron i
treatmeni system at well below the Departuac
of Energy DCG limits would contain four
hundred times wore radioactive material than
the maximum estmated material transported
out of the lagoon by this insect hzich, It was
determined that the maximum potential
tadioactivity levels transported would not have
exceeded repo:ting levels or actioa limits and
that the release was of no consequence to the
public health or eavironment.

The pH in Lagoon 2 was adjusted upw: rd to
discourage or prevent further insect hatches.
As a ‘ong-term solution, several insecticide
treatments and pond-covering methoc . were
proposed. The effectiveness of the pH control,

Storage Facilities Air Semnling

along with the practicality of other controls, will
be evaluated during the 191 calenda year,

Storuge Facilities Alr Sam pling

Spccial air sampling st the West YValley
Demonstrado.. " jec during the summer and
fall of 1979 pegan & prelimiiorv . cstigation to
demonstyatc compliance with O Draft Order
5400.6. Scveral enclosed radioaciive waste
storage arcas on-site are not at present directly
moni'ored with wir sampling equipment by the
Environmenta, Laboratory. They are, how aver,
routinely monitared by the Rudiation and Safety
Departmept (R&S) for surface contamination
and exposure rates. The study was designed to
confirm that this monitoring by R&S is an ap-
propriate practice and within established
guidelines for the site.

The sampling method used in the study was
similar to that used for routine sampler locations
on- and off-site. The arcas sampled were the lag
storage building; the lag storage building, annex
1 (LSA-1); the lag storage building, annex 2
(LSA-2), the drum cell; the chemical process cell
[ wdstand; the NRC-licensed disposal acca
(NDA) tent; and the NRC-licensed disposal
arca hazardous/mixed waste storage building
(see Tuble 2- ).

Al seven sites are diffuse sourcec and do not
presently regaire NESHAPS applications. (A
diffuse seurce is defined as an area source or a
collecion of point sources that discharge into
iu¢ atmosphere.) In general, diffuse sources
can be difficult to categorize. Howower, the
locations in question here are all of similar
geometry and structure.

The site also currently operales sevea soparale
fixed point sources. (A point source is defined in
DOE Draft Order 5400.6 as “a single definad
point [origin] of an arborne release such as a
vent or stack.”) At present, all point sources
on-site are continuously sampled by the En-
vironmental Laboratory or R&S groups (see
section 2.1.1 sbove)

Sampling and analysis methodologies fllowed
current routine procedures. It was calculated
that the sample volume needed to attain op-
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timum detection levels would be approximate-
Iy 500,000 liters. Two locations, however, were
not supplied with clectricity and so the
velumes at those points were reduced 1o a
four-day, thirty-two hour sample of 250,000
liters to accomodate the use of a portable
clectric generator,

The sampling train consisted of a 47-mil-
limeter open-faced filter head, 3/8'copper
tubing (where applicable afier the filter head),
a glass fiber fi ter (Gelman pe AE), a Rock-
well calibrated dry gas meter and a 3/4 horse-
power carbon vane vacuum pump, ciltered
exhaust from the pump was passed through a
desiccant column apparatus desis .« 1 to ab-
sorb water vapor for tritium ans gsis. Flow
through the desiccan: column was 500 e¢/min.

Al each location the wazapling equipment was
placed in a spot judged to represent the arca
of highest pociible contamination,

Al seve o ¢ oo o er filter samples were

counte” b L ss alpka and beta and for
gamm. fenvce me Water samples from
the des .. o0 0! nns were analyzed for

Tuble 2-1

Storage Yacilities Air Sampling Counting Results (eClmL air)

tritium. All samples were also given ample
time to allow for the decay of naturally occur-
ring vadon daughters.

Background samples for alpha, beta, aad
gamma analysis were collected from the
Dunkirk, New York =ampling station, which
collects background «zeiples for the Environ-
mental Labosatory's air monitoring program.
The tritium background sampling station is in
Gireat Valley, New York.

The background alphabeta values for the
week of May 29, 1990 are for a volume of

27,000 liters and the hackground tritium
values are for 2,520 liters of wr. The cesium-
137 background value is also for the same loca-
ti.a bt for the fourth quarter con posite from
1989 and has a volume of approximately 4 mil-
lion liters of air. The effect of these high air
volumes is that the minimum detection limit is
lowered because the final analytical result
must be divided by the total volume.

Several values reported for on-site diffuse
sources are above the typical background
values. However, almost all are still below the

Location: Mwa
LAG A3R088 E-18
LSA-1 §92+x1.7RE-15
LSA-2 1172031 E-14
Drum Celi 4182135 E1S
PC Hardstand 2002045 E-14
NDA Tent 479 _ 014 E-15
NDA Building 6322156 E-15
Backgs~und 2532253 E-16

Cs-137
LAG <14E-14
LSA-1 <14E-14
LSA-2 <14E-14
Drum Cell <14E-14
CPC Hardstand <14E-14
NDA Tent <14F-\4
NDA Building <14E-14
Background < S5.23E-16

7512129 E-15
0732249 E-185
2IRx044 E-14
BR3I£2.05 E-15
3032054 E- 14
1.592023 E-14
1472023 E-15
1R%2.50 E-15

H3
5.6620.57 E-12
4492045 E-12
5.9720.60 E-12
683+06KE-14
2192022 E-12
6.0320.60 E-12
5092051 E-12
162016 E-12

2-20
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most conservative derived concentration guides
(Gs) for radionuchides in air (see Appendix
B). The DOG for gross alpha used at the WVDP
site & 2E- 14 mCUmL (as for americium-241), the
DCG for gross beta s 3E-12 mOvml (as for
radium-228) and tt - DCG for tritium is 1E-7
mCiml.. Because of the difficulty of sampling
with a portable generator the CPC location had
the lowest volume of air and the optimum detec-
tion levels were not ackieved.

Solvent Contamination Monltoring

ln November 1983, organic contamination
was encountered in a USGS series 8?2
groundwater monitoring we!' near the NRC-
hicensed disposal area (NDA). Waste organic
solvent composed of n-dodecene mixed with
tributyl phosphate had been buried in tanks
when the NFS, Inc. reprocessing facility had
been operating, Wells were drilled from 1984
to 198 to monitor and recover the solvent
from the disposal area. The apparcat move-
ment of solvent away from the buried location
in 1988 initiated more extensive monitoring
and characterization of the arca.

Changes in the organic solvent levels that were
observed in some wells monitored in Novem-
ber 1989 by the WVNS waste management
group tenewed concerns of migration.

In December 1989 nonroutin: sampling of
wells 83-1-9, 89-5-N and 8% is F was carried
out to determine the chemical and radiological
makeun of the solvent-contaminaied
groundwater. Well 85-1-9 is a 6-inch diamcter
PVC-cased well, while the rewaining two are
stevl-cased 2-inch wells. These wells were
sclected because they had exhibited increases
in organic levels.

Samples collected from the wells were sub-
mitted for a variety of analyses including
volatile and semivolatile organics, pesticides,
PCBs, and tributyl phosphate. A sufficient
sample volume collected from well 85-1-9 al-
lewed for additional testing. Metals, biological
and chemical oxygen demand, water quality,
and selected radiological and nonradiological
parameters were included in the analyses

Solvent Contamination Monitoring

Analytical results of an independent
laboratory were presented in the 1989 site
covironmental report. Thoir findings yielded
results below analytical detection limits witk
only a few exceptions (see the WYDP Site
Envitonmental Report for Calendar Year
1989, Aspendix E, Table E-15). Additional
positive results for a variety of unknown
compounds, mainly saturated hydrocarbons,
were also reported. These findings support
the beliel that the detecte d compounds
originated from the organic solvent used
during reprocessing operations.

In response (o che migrating organic solvent,
an interceptor trench bordering the northeast
and northwest boundaries of the NDA was
installed in 19%). The trench, measuring ap-
proximately 250 meters (800 ft.) in length and
having a maximum depth of 6.4 meters (21
feet), was constructed over an eighteen-
month period. The purpose of the trench sys-
tem is o intercept and colleet any organic
solvent leaching from the NDA. Once in the
trench, the leachate will be routad to the liguid
pretreatment system (LPS) where the solvent
will be separated from the water and the water
will be pretreated to remove iron and iodine-
129. The remaining water will be directed to
the LLWTF for further processing. This treat-
ment system is scheduled to become opera-
tional in June 1991,

Liquid collected in the trench currently is
being held in storage tanks and samples are
remo | for analyses before being putaped to
Lagoon 2. At the present time no organics
have been found in the trench collection sys-
tem, indicating the solvent front has not yet
reached the trench,

Monitoring of 85. and 89-series wells con-
tinued through 199 by the WVNS waste
management group. Wells are examined
routinely for water and solvent level, Several
new %-series wells locaved along the north-
cast corner of the NDA were sampled in 1990
for selected parameters, including analysis for
volatile organics. The results, as determined
by a subcontracted laboratory, indicated no
volatile organic contamination,




Effluent and Environmental Monitoring

Monitoring of critical wells and liquid
drainage to the trench will continue in an ef-
fort 10 track the migration patierns of the
solvent leachate. The liquid pretreatment sys-
tem (LPS) will be capable of handling an es-
timated flow rate of 11 liters (3 gal) per
minute through the treach. This would result
in an annual treatment of approximaicly 6
million liters (1.6 million gal.) of con-
taminated water,

The interceptor trench and LPS will be
operated within the limits of DOE orders and
other applicable state and federal regulations.
The system as a whole has been designed and
is being operated in such a manner as to
prevent the spread of organic solvent | 1o the
surface waters of New York State.

2.2 Nonradiological Monitoring

22.1 Air Monitoring

Nonradiolosicnl emission and plant ef-
fluents are controlled and permitted under
New York State and US, Environmental
Protection Agency regulations. The regula-
tions that apply to the WVDP are listed in
Table B-2 in Appendix B. The individual awr
permits held by the WVDP are identified and
described in Table B - 3.

The nonradiological air permits are for
minor sources of regulated pollutants that
include particulates, nitric acid mist, oxides
of nitrogen, and sulfur. However, because
of their insignificant concentrations and
small mass discharge, monitoring of (hese
parameters currently is not required.

2.2.2 Surface Water Monitoring

Liquid discharges are regulated under the
State Pollutant Discharge Elimination System
(SPDES). The regulations that apply to the
WVDP are listed in Appendix B. The WVDP
holds a SPDES permit that identifics the out-
falls where liquid effluents are released to
Erdman Brook and that specifies the sam-
pling and analytical requirements for each out-
fall (Fig. 2-11). This permit was modified in

ta
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1990 to include additional monitoring re-
quirements at outfall WNSPOO1 (see Table
B-3, Appendix B).

Three outfalls are identified in the permit:
outfall 001, discharge from the low-level
waste treatment facility (LLWTF); outfall
007, discharge from the sanitary and utility
cffluent mixing basin: and outfall 008,
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 Tuble C-5.1 in Appendix C-5,

The most significant features of the SPDES
permit are the requirements to report data as
flow-weighted concentrations and to 2= Jly a
net discharge limit for iron. The net limit al-
lows for subtraction of incoming naturally
present amounts of iron from the Project’s
effluent. The flow-weighted limits apply to the
total discharge of Project efflueats but allow
maximum credit for dilute waste streams in
determining compliance with effluent cor-
centration limits specified in the permit,

The SPDES monitoring data for 1990 are
graphically displayed in Figures C-5.2 through
C-5.361n Appendix C-5. The WVDP reported
a total of nine noncompliance episodes in 1990
(Table C-5.2), These are described above in
the Environmental Compliance Summary:
Calendar Year 199,

2.2.3 Special Monitoring

11,1 Trichloroethane Detection lnvestigation

Rnuline groundwater samples are coliceted
from a seepage point (WNGSEEP) located on
the west bank of Frank's Creek immediately cast
of the northeast corner of the site perimeter It
has been monitored for volatile organic com-
pounds since October 1989, (See Figures 3-4 and
3-5 in Chapier 3.0, Groundwater Monitoring, for
"scations of on-site groundwater monitoring
ponts.) During routine groundwater monitoring
activities 1 1990, + asurable levels of 1,1,1-
trichloroethane (1,1,1-TCA) were detected in
samples collected from WNGSEEP ( Fig 2-12).
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Efflaent and Environmental Monitoring

A measurable level of 1,1,15CA was detected
tor the first time when WNGSEEP was sampled
on April 24, 1990, Before this, 11,1 TCA was not
detected above the method detection limit in
any of the groundwater monitoring wells. This
first detection of 1,1,1°TCA was confirmed when
volatile organic analysis results from June 6, 1996
and Junc 14, 1990 sampling showed measurable
concentrations of this compound.

In response 1o the consistent detection of 1,1,1-
TCA in WNGSEEF, a series of samples was
taken on June 28, 1990 at three kocations: Frank's
Creek upstream of WNGSEEP influence; Frank's
Creck downstream of WNGSEEP influence; and
downslope of WNGSEEP, approxims~ly three
feet above Frank's Creek. The resuns suggest
that L1L,1-TCA is not detectable in WNGSEEP
water as it runs down the bank towards Frank’s
Creck or in Frank’s Creek itse!f eithor upstream
or downstream of WNGSEEP.

During another sampling on July 9, 1990,
samples were collected in the immediate
vicinity of WNGSEEP (SEP101) to charac-
terize the potential effect of the PVC pipe,
the mechanism from which WNGSEEP
water flows, and to provide further insight
into the loss of 1,1,1-TCA after the water
emerges from the ground and begins to run
downhill towards Frank’s Creck (SEP102).
The results suggest that the PVC pipe does
not have an effect on 1,1,1-TCA concentra-
tions and that 1,1,1-TCA is not detectable in
water collected very near to the outlet of
WNGSEEP. (See Fig.2-12 for a graphical

representation of 1L 1L1TCA in WNGSEEP
during 1990),

An HNU organic vapor analyzer was also used
to investigate the power substation area, which
is believed to be upgradient of WNGSEEP
The HNU did not detect any organic vapors
originating from the substation arca

Five soil gas measurements were also made by
collecting soil gas samples with a gas-tight
syringe and analyzing the collected gas with
GO/MS. Three samples were collected in the
vicinity of the construction and demolition
debris landfill, and two samples were col-
lected near the location of WNGSEEP. The
sample in the immediate vicinity of
WNGSEEP was the only one to show detee
table levels of 1,1,1-TCA,

Estimated calculations have shown that any
quantities of 1,1,1-TCA released from the
site are well below the reportable anzatives
listed in federal regulations (40 CFR, part
302, July 1, 1989 edition), No source of the
1,1,1-TCA has yet been identified.

1. L-Dichloroethane

Duting October 1986 samples from
groundwater monitoring wells were collected
and analyzed for volatile organic compounds.
The analysis indicated positive detections of
1,1-dichloroethane in three groundwater
monitoring wells at kovels greater than the

120 -
Figure 2-12
100 -
1L1,1 - Trichloroethane
80 - 3
‘ Concentrations in
60 - WNGSEEP - 1990 (ug/'L)
\
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analyticai detection iimit of § ag/l. These
wolls, WNWEG0, WNYI6-12, and WNWN-
exhibited concentrations ranging from 6.5 gL
to 185 ug/l.. This trend continued through
1990 in WNWE6-00 and WNWSG-12, it Lon-
centrations ranging between 6.5 42/1 and 14
ug/L. The remaining groundwater wells that
were monitored in 1990 lacked positive detec-
tions of 1,1-dichloroethane above method
detection limits, suggesting there is no
widespread contamination of this compound
throughout the site. The source of the 1,1
dichloroethane has not been identified.

L
‘
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Nanradiological Monitonng
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3.0 Groundwater Monitoring

L1 Geology of the West Valley Site

L1 Geologle History

Tm- West Vildley Demonstration Project i 1o
cated on the dissected and glaciated Allegheny
Plateau at the northern border of Cattaraugus
County i southwestern New York, The arca is
drained by Cattaraugus Creek, which is part ol
the Great Lakes - St Lawrence watershed (Tos
mer 1975). Geologic conditions enc Liered o
the site are the result of recent eccats in the
carth's history, including repeated glaciation
during the Pleistocene epoch 1.6 million 1o
ten thousand years ago

The WVDP site rests immediately on a thick se
quence of glacial deposits that ranges up (o 150
meters (5 ft. to S0 1) in thickness. These glacial
deposits are underlain by an ancient bedrock
valley eroded mto the upper Devonian shales
and siltstones of the Canadaway and Conncaul
Groups hat dip southward ai bout § m/km
(Rickard 1975). Total relicf in the arca is ap
proximately 396 meters (1,300 4.), with sumeuts
reaching 732 meters (2,400 ) above sea level

Oscillations of the Laurennde ice sheet during
the ice ages include four major stages of i
advan-e and retreat. The last of these and the
one of greatest concern here was the Wiscon-
sinan glaciation (Broughton gt al. 1966)

The most widespread glacial unit in the site
area is the Kent till, deposited between 15,500
and 24,000 years ago toward the end of the
Wisconsican glaciation. At that time the an
cestral 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 val
ley by the debris dam at West Valley and the ice

front, foriaed a glacial lake that persistod ot
the glacier receded far enough sorthward to
uncover older drainsgeways. As the ice von
tinued to melt, more material v ashed oyt and
wus deposited to form the lacustring and
kame delta deposits that presestly overlic
the Kent (il Continued recession of the
glacier ultimately led 10 drainage of G
proglacial luke and ex osure of its sediments
to ¢rosion (LaFleur 1€ 9)

About 15,000 years go the ice began its last
advance (Albanese 1 al. 1984). Maierial from
this advance covered the kame deltu and
lacustringe deposit. with as much as 40 meters
(130 1) of glacal till This unit, the Lavery till,
is the uppermost unit throughout much of the
site, with a thickaess of about 24 moters (80 ft.)
at the waste burial arcas. The retreat of the
Lavery ice left behind another proglacial lake
that ultimately drained, allowing modern But
termilk Creek to Dow northward e Cattaraugus
creek. The modern Buttermilk Creek has cut
the modern valley since tae linal retreat of the
Wisconsinan glacier, Post-Lavery outwash
and alluvial funs, including the fan that un
derlies the northern part of the WVDP, were
deposited on the Lavery till between 15,000
and 14,200 vears ago { LaFleur 1979)

& Hydrogeology

3 Al

l he site can be divided into two regions: the
aorth plateau, on which the plant and its as
sociated facilities res'de. and the south
plateau, which contains the NRC-licensed dis
posal arca (NDA) and the state-licensed dis
posal ares (SDA) that were previously used (o
disposs of waste ( Figs. 3-1 and 3-2).

The uppermost geologic unit on the south
plateau is ithe Lavery till, a very compact, gray
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Figure 3-1. Geological Cross Section Through the North Picteou.
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SCHEDULE OF GROUNDWATER SAMPLING AND ANALAYSIES

1990 Monitoring Netword kg ed Mo ing Network

Parameters

EPA loterin
Primary
Drinking Water

Standards




TABLE 3.2

R ) R R ——

SUPER SOLID WASTE MANAGEMENT UNIT MONITORING NETWORK

Constituent SWMUs Well Ldentification  Year Instalied ' Well Position Well Depth
Number
Depih below-
SSWMU Nodl - Low-Level grade (feet)
Waste Treatment Facilities:
® Lagoon 1 WNW.0103 w U 31 6
o LLWTF Lagoons WNW.0104 ] L 23
¢ LLWTY Building WNW-0108 89 D 200
WNW 0106 K9 (B 14.50
WNW 0107 %0 D W00
WNW 0108 " n A0
WNW.009 L. D A0
WNW-0110 90 D 300
WNWOI11 X D 11,00
WNW.0114 0 D 2000
WNW.OL1S % ] W00
WNW-L116 ) D 110
WNW 8603 86 D 2542
WINW 56404 86 D 2300
WNW-86-05 86 D 1300
WNSPOOR CGiroundwater French Dirsin Monwonng Pount
SSWMU No. 2 - Miscellaneous
Smali Units:
WNW-020) L i 20.00
o Sludge Ponds WNW0202 K0 L W00
@ Solvent Dike WNW-0203 84 U 1500
e EMuent Mixing Basin WNW-0204 & L 43.00
o Paper Incinerator WINW-0205 %0 D 10
WAW.0206 W) D 17 80
WNW.0207 %0 N 1100
WNW.0208 w D 2300
WNW 86.06 86 (3 13.00
SSWMU No. 3 - Liquid Waste
Treatment System:
WNW 4301 89 L 16.00
o Liguid Waste WNW-0XR2 89 U 2800
Treatment System WNW.0308 89 D 3100
WNW.0306 LY D 8100
WNW.037 RY D 1600
Key.

Wells installed in 1989 and 1990 are considered N-series wells,

U = upgradient

C = crossgradient

D = downgradiznt

B = background
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TABLE 3 * (contin. .

SUPER SOLID WASTE MANAGEMEYNT UNIT MONITORING NETWGORK

Constituent SWMLUs Well Identification  Year lnstalled . Well Position Well Depth
Number
SSWMU No. 4+ HLW § i et
0.4 ' Storage grade {Jeet)
and Processing Area:
e Vitrification WNW.n ] L U 1600
Test l".k'"“,’ WNW.a02 L3 L .00
WNW.(M03 &9 i LA
WNW 404 %9 L ¥ 50
WNW.M08 4o D 12,50
o NV O L 8] 16.80
WNVLM0? ) D 78 .50
WNW M08 9w D Ao
WNW.IM00 ) D 55100
WNW.s 10 Ly L 78 00
WANW.411 % L 65.50
WNW 8607 Kt D 878
WNW R6.K Ko 1§ i
WANW §646 B 8] 2500
SSWMU No. § - Maintenance
Shop Leacn Fields:
® Maintenanax Shop WNW.6501 ey L ¥ 00
"“h p‘ews WNW.LOS02 KY i) 181X
SSWMU No. 6 - Low-Level
Waste Storage Area:
WNW601 % D 6.0
® Hardstand WNW.G02 ) D 1300
® Lag Storage WNW 603 89 D 13.00
o Lag Storage Extension WNW.O6i4 89 (4] 11.00
WNW.0605 9 D 11.00
WNW 8.0 8 D 2300
WNW.86-07 86 l 187§
WNW 8608 8 L 1900
Key:

! Wells installed in 1989 and 1990 are considered %-series wells.

U = upgradient

C = crossgradient

D = downgradient

B = background



SUPER SOLID WASTE MANAGEMENT UNITMONITORING NETWORNK

Constitneat SWMI Well Identificution  Year Instalied Well Position Well Deptd

"
N et

SSWAIL Ne. 7 « UPC Waste
Slorgge Area

& CUPC Waste Storage Area

SSWMLU No. K- Construction
and Demolition Debiris Lanaiill

¢ Construction and

Demaolition Debris Landfill

SSWAMLU Noo 9 NRC-Licensed

\

l",--;n- sél Area

® NRC-dicensed Disposal Ax

® Lontainer Storage Arva

Koy
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TABLE 3 - 2 (concluded)

SUPER SOLID WASTE MANAGEMENT UNIT MONITORING NETWORK

Coustituent SWMUs  Well Identification Year Installed | We!l Position  Well Depth

Number
| Depth below-
SSWMU No, 10 - IRTS Dram grade (feet)
Cell:
WNW. 1001 x U 1160
@ IRTS Drum Cell WNW. 1002 % (§] 1130
WAW- 1003 ) D 1380
WNW. 1004 € D 1080
WNW. 1008 ® U 19.00
WHW 1006 * D 2000
WNW.1007 * U 23.00
WNW. 10080 ) B $1.00
WNW.1008¢ % B 1800
SSWMLU No. 11 - State-
Licensed Disposal Area:
WNW-1101a *) 4] 16,00
» State-licensed Disposal Area WNW-1101b % L 30,00
(SDA) WNW-1101¢ Y L 110.6
WAW.112 %0 D 17.00
WNW-1102b 0 D 3w
WNW.1103% % D 16.00
WNW-1103b % D 26.00
WNW.1103%¢ * D 110
WNW.1104a ) D 19.00
WNW.1104b Y D 3.0
WNW.- | 104¢ W D 1140
WNW.1105a L D 2100
WNW.1108b % D 360
WNW. 11060 90 L 16.00
WNW- 106 w0 U 31.00
WNW-1107 w ) 19.00
WNW-1108a W u 1600
WNW- 1100 % U 16.00
WNW. 1109 P U 3.0
WAW-1110 w0 D 2000
WNW-1111 %) 4] 2100
Fuel Storage Area
REG-13A 89 C 8.00
RE6- 130 w9 ¢ 800
RE6-13C * D 6.50
Kest

:

Wells installed in 1989 and 1990 are considered 9%0-series wells.

U = upgradient C = crossgradient D = downgradient B = background
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Monitoring the contamination indicator
parameters helps to indicate a release Trom a
solid waste managemen{ unit to the
groundwater, Depending on the results, fol-
low-up investigations to determine the nature
and extent of the release may be reavired The
groundwater quality parameters sclected pro-
vide information essential for migration
modeling and for evaluating the indicator
parameter results and the potential effect of a
release. Monitoring of the EPA interim
primary drinking water standards on
groundwater establishes a bascline for water
qualitv. The results of all of the samples
analyzed will identify their relationship o
regulatory requiremenis and will provide in-
formation for eventual closure of the super
solid waste management units.

A.2.1 Initial Development of the 90-Series Wells

N ew wells must be developed to condition
them for sample collection. The well deelop-
ment process is designed to remove suspended
sand, silt and clay materials from the well
before it is used to collect proper ground water
samples. This preliminary process, which
removes fines from the filter pack and forma-
tion, helps ensvre that only representative
groundwater samples arc collected for
analysis. All of the 90-series wells were
devzloped during 1990

322 Sampling Methodology

Several different methods were vsed to col-
lect groundwater samples from both waste
management unit wells and other wells on-site.
The method chosen depends on well construc-
tion, water depth, the water-yielding charac-
teristics of the well, and the type of analysis 1o
be performed.

»  Peristaltic pumps

Powered by a portable generator, a peristaltic
pump was used to collect samples from shai-
low wells. A peristaltic pomp uses suction and
thus tends to drive volatile chemical com-
pounds out of solution as well as agitate the
water. Samples for volatile analysis were not

i-15

Sampling Methodelogy

collected using this method. Instead, a 1eflen
bailer was used for volatile sample collection,

»  Well bailers

The bailer s the simplest system used for
groundwater sample collection. A bottom: fill-
ing bailer, which is a tube with a check valve in
the bottom. is lowered into the well until it
reache the desired location in the water
column. The bailer is then retrieved along with
the water sample. If the bailer is lowered slow-
ly through the water column there is little
chance of agitating the water, The bailer,
string, and bottom-emptying device used to
drain the bailer are all dedicated 1o the well by
keeping them inside that particular well when
not in use.

Teflon bailers, dedicated 10 individual wells,
are a major part of the new groundwater
monitoring program.

»  lnertial pumps

An inertial pumping system has been used for
several years at the WVDP as an inexpensive,
dedicated sampling system for waste manage-
ment unit wells. Inertial pumps use a dedi-
cated piece of tubing with a chock valve on the
bottom. The tubing extends from the bottom of
the well to the surface. An up-and-down mo-
tion of the tube causes water 1o wove up and
out of the well. This system, although effective,
is being replaced by bladder pumps, which
fully meet all regulatory requirements for
groundwater monitoring.

»  Bladder pumps

The bladder pump uses compressed air to
gently squeeze a teflon bladder located near
the bottom of the well, thus expelling the water
out the sample line, The pressure is then
released allowing new groundwater to flow
into the bladder. A series of cheek valves en-
sures that 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. For wells with low standing
volume, where bladder pumps are inelficient,
a dedicated 1eflon bailer is used for sample
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Expanded Monitoring Program: Solid Waste Munagement Units

forated pipe buried spproximately 3 meters
helowgrade. The drain exionds almost o the
1op of the Lavery till and discharges (o Erdman
Brook, east of Lagoon 3.

SSWMU#1 was monitored by six existing
wells, a ground seep, and monitoring point
WNSPOOR duriag 1990,

Under the expanded monitoring netwark the
scep, WNSPOOR, and the Bo-senies wells were
combined with ithe twelve new %-serics wells
for a more comprehensive momitonng program
This new monitoring system was sampled
for selected contam.nation indicator
parameters during Decomber 1990,

B Miscellaneous Small Units
(SSWMU #2)

SSWMU# 2 consists of four small fecilities cast
of the southern end of the former reprocessing
plant, They were grouped together as a super
solid waste management unit beguuse of their
closeness to cach other and because of the
samilarity of subsurface conditions beneath
1. ¢ units,

The individuad facilities in SSWMU#2 are:

B The sludge pond, which contains
demineralized backwash sludges from the
process plant water treatment system. The
sludge pond consists of two shallow, ex-
cavated beds in the surficial sand unit.

B The solvent dike, which was used to catch
and temporarily retain runoff from the
reprocessing plant’s solvent storage ter-
race. The solvent storage dike is not lined.

B The effluent mixing basin, which mixes non-
radioactive waste streams before dischatge.

B The paper incinerator, which was used o
dispose of cantons received in the warchouse
and general trash gencrated in nonradioac-
tive areas of the plant.

Maonitoring of SSWMU #2 will focus on the
surficial sand and gravel layer and the ull-
sand unit,

e

The upgradient and downgradient we'lls used
1o monitor SSWMU #2 are shown in Table 3-2
Well WNWRA-6 will be used to sample
downgradient conditions in the surficial sands.

o Liguid Waste Treatinent System
(SSWMU# Y

The liquid waste treatment system (LWTS)
contains decontaminated hiquid effluent from
the supernatant treatment system (SSWMLU #4),
The liquid effluent from the LWTS is
processed by the cement solidification sys-
tem, producing a solid, low-level radioac-
tive waste form suitable for disposal.

The wells vsed 1o monitor SSWMU#3 are
shown in Table 3-2. Since monitoring of the
two upper sand units (the surficial sand and
gravel and till-sand) will provide evidence ol a
release, the lacustrine-kame delta deposits will
not be monitored,

-] High-level Was te Starage and Processing
Area (SSWMLU #4)

The high-level waste storage (HLWS) and
processing area includes the high-level radioac-
tive waste tanks, the supernatant treatment sys-
tem, and the vitrification facility. The high-level
waste is stored in underground steel tanks inside
reinforeed concrete vaults. The vaalts extend 40
feet below the surtace into the Lavery Gll 1t is
this high-level waste that will be processed
into u stable, glass waste form,

The 1990 monitoring network used a series of
four monitoring wells: One upgradient well,
NNWR0-02, and three downgradient wells,
WNWE6-07, WNWR6-08, and WNWS6-00,
Two additional sampling locations (WNWSo-12
and WNDMPNE) were monitored with this
unit to provide comparisons with a repre-
sentative upgradient well. These additional
locations monitor the former nonradioactive
construction and demolition debris landndl
(CDDL), which was closed in 1986, The
CDDL is now classificd as a separate SSWMU
in the new program.

The expanded monitoring network will phase
out previously existing well WNWS0-02 and
incorporate eleven new wells for a total of
fourteen monitoring locations (see Table 3-2).
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M State-Licensed Disposul Arca
(LSWMU #11y

In 1990 the New York State Department of
Environmental Conservation (NYSDEC) re-
quested that the state-licensed disposal arca
be monitored. Twenty-one groundwater wells
have been installed ¢« monitor both the
weathered and unweachered till and the
lacustrine deposits beneath the SDA

The SDA was operaied by Nuclear Fuel Ser-
vices, Inc. as a commercial low-level disposal
facility. In addition to wastes from a wide
variety of utility, industrial, and institutional
customers, the SDA received a large volume
of wastes from the NFS reprocessing epera-
tions. Between 1963 and 1975, 235 million
cubic feet of low-level radioactive waste
was disposed of in the SDA trenches.

The groundwater monitoring program for
1990 inciuded sampling the twenty-one wells
for gross alpha, gross beta, tritium, and
gamma emitters, The results are found in
Table E-16 in Appendix E. The {ull
groundwater monitoring program for the
SDA is planned to begin in mid- 1991,

3.2.7 On-site Supporting Well Monitoring

In additionto sj ific waste management unit
monitoring wells, other wells on-site have been
monitored over the course of time, primarily
for radiological parameters. Many of these
wells were instalied for purposes other than
groundwater sample collection and will be
decommissioned or taken out of the
groundwater monitoring network as wells
meeting RCRA regulations are gradually in-
corporated into the monitoring program.

These supporting wells (80- and 82-series)
were ¢ oled on & semiannual bass.

They comprise an on-site well monitoring net-
work used principally to update histo- cal data
and to obtain water level measur ‘ments
During 1990 they were sampled wor gross
radiological constituents, tritinm, isotopic
gamma emitters, pH, and conductivity.

Groundwater Monitonng Results

Well WNWRE-13 also is included in the sup-
porting well network. This well monitors the
below-ground gasoling and diesel fuel
storage arca. Samples were Collected from
this location for selected volatile organic
compe. <~ benzenes, toluene, and
xylenes. . _z results of the analyses, in adu.-
tion to fuel accounting coordinated by site
warchouse personnel, arc used 1o assess the
integrity of the fuel tanks. Annual petro-tite
testing began on these tanks during 1991 as
an additional check of tank integrity.
Samples to be analyzed for water quality
parameters and radioactivity are also col
lected at this well.

1.2.6 OfT-Site Groundwater Monitoring

Off»siw wells, sampled for radiological
parameters, pH, and conductivity, were also
monitored as part of the groundwater sam-
pling program. These wells are used by site
neighbars as sources of drinking water (Fig. 3-5).

3.3 Groundwater Monitoring Results

Tbc groundwater monitoring program at the
West Valley Demonstration Project has under-
gone a substantial evolution, as described above.
Some of the important results obtained during
monitoring completed in 1990 are described
below. The results rely on all aspects of the pro-
gram, including proper well placement, the col-
lection of representative groundwater samples,
appropriate sample analyses, thorough data
alidation and quality control, data manage-
ment, and data analysis or synthesis.

131 Interpretation of Groundwater

Monitoring Duta

chcral different methods are used to help
interpret the results obtained from the
groradwater monitoring program,

® Presentation of Resuits in Tables

One cf the first methods used to help interpret
data is simply to format the results into tables.
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Once results are in tulles the data may be
compared both within a single sample location
and between various locations,

Appendix E provides appropriately formatied
tables for the results obtained from the
groundwater monitoring program carried out
at the West Valley Demonstration Project
during 1990, Resolts for the groundwater
monitoring program completed during 1990
(the 1990 monitoring network) are shown in
Appendix E, Tables E-2 through E-14. Results
for the recently installed %-series wells for
suj er solid waste management units #1, #7,
and #8 are shown in Appendix E, Table E-15,
Note that in Tables E-3 through E-15 the
hydraulic position of each well within the
waste management unit is indicated. These
“UP" or “DOWN" terms indicate whether a
well & positioned upgradicnt or downgradient
withis the monitored waste management unit.
Thus, these tables allow for comparison of
data between wells within a given wasie
management unit on a well-to-well basis and
an upgradient/downgradient basis. The New
York State groundwater quality standards and
selected Department of Energy concentration
guides (DCGs) are also included in the table
headings of Tables E-3 through E- 14 for cor:-
parison 1o the eroundwater monitoring results

e Presentation of Results in Graphs

A second way in which selected results were
prepared is through the use of trend graphs.
Most of the 80- and 86-series wells in the waste
management unit monkoring program have
been sampled since 1986, Preparation of five-
vear trend graphs showing how selected key
parameters have changed over time gives
another perspeetive for looking at the data.
Trend graphs, shown in Figures 3-6 through
3-17 at the end of this chapter, were prepared
for pH, conductivity, gross beta, and tritium
activity data for wells within a given waste
management unit. These specific parameters
and results were selected because these
perameters tend to be sensitive to changes in
chemical and/or radiological conditions.
Results presented in these graphs represent
annual averages. The upgradient well is indi-
cated in each trend graph with an “UP” label,
All remaining wells are downgradient from the

Interpretation of Groundwater Monitoring Data

monitored waste management unit. These
types of graphs are especially valuable because
they condense a lot of information into a con-
cise, easily understandable format. The graphs
show how the particular parameter changed
within a given well over time and how the dif-
feremt wells within the specific waste manage-
ment unit compare to each other, For example,
Figure 3-6a shows pH data from 1986 through
1990 for selected wells monitoring the low-
level waste treatment facility, It can be ob-
scrved that there has been little change in pid
over time for these wells and that the differen-
ces between wells has remained coastant (as
on¢ looks from front to back within the same
year). In us particular figure the upgradient
well is shown in the middle of the graph.

In contrast, Figure 3-12 presents some interest-
ing downward trends for averaged tritium con-
centrations for wells monitaring the high-level
wasle storage and processing arca and the former
construction and demolition debris landfill.

Trend graphs for the low-level waste treatment
facility wells are subdivided into two five-year
trend graphs per parameter in order (o en-
hance presentation, because only six wells can
be included on a given graph.

o Statistical Treatment of Groundwater
Data

A third way in which results from various en-
vironmental monitoring programs may be
evaluated is by using appropriate statistical
tests. In this case, groundwater contamination
.adicator parameters (, 1, conductivity, total
organic carbon, total organic halogens, nitrate,
tritium, gross alpha, and gross beta) were
evaluated using a statistical procedure called
the Apalysis of Variance, or ANOVA. The
ANOVA te. hiniqu  is a statisticas method
commonly used to cumpare several population
means. The comparison allows the detection
of statistically significant differences between
various well locations. The tests were per-
fromed on the comtamination indicator resulis
ah  they were grouped together on & waste
management unit basis. Thus, the results
generated by the ANOVA test indicate
whether there are significant differences be-
tween wells within tne given waste manage-
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Table 3 -3
Summary of Groundwater Monitoriog Data fo the Low Level Waste freatment Facility

STATISUICAL THF  GENCES OBSERVED AT DOWSGRAENT W ELES COMPARED TO UPGRADIEN T WELL WNWRG 00

pH

J0C
TOX

54

Purometer  YNGSEEF WNSPOOK  WNWHROOZ WNWELOH WNWEEOL WNWI 604 WNWRGOF

lawer

Conductvity

Thtium higher higher higher

ipha

Cirgrss Bota . highet

Nitrats N highet higher higher
Note: A decrease in value is reported oniy for pH.

lower higher highet

highar highet wigher higher

= |

higher

highet
higher higher
higher higher

anit, Significant differences, once dis:

en evaluated to determing o

the differe. . re belween upgraaent and

downgradien well locations. The g eat value

of thes: suatistical tests 18 that they effectively
condense a lot of data.

The results of these statictical poalyses are
summarized in Tubles 3-8 through 3-8 for the
low-level waste treatment facility, the high.
level radioactive waste tank complex and
former construction and d molition debris
landfill (the high-level waste storage and
processing arce), and the NRC dicensed
disposal area.

As an exsmple of how Lo interpret these tables,
note that Table 3.3 shows that well location
WNWR6-08 has elevated levels of total organic
carbon, tritium, and gross beta activity when
compared to the upgradient well from this
location, WNWRG-06. A dash within the statis-
tical summary table indicates that the
downgradient well is indistinguishable from
thee upgradient well for the given parameter,

9
to

Ihese tables show only whether a downgradicn’
well his @ higher conceziration for a given
parameter (hoth higher and lower fon pH) than
the upgradient well for that particular  wie
management unit, It 4 important tonote the s
tablos do not provide infarmation about trends or
v sther the concentration at a particular sam-
pling location is rising or falling over time,

The ANOVA proceduare also provides the op-
tion for generating confidence interval plots
for each of the contamination indicator
parameters on a waste management unit basis,
These plots are shown in Appendix E in
Figures E-1 through E-26 for all the parameters
shown in Tables 33 through 3-8

In some cases, before using the ANOVA techni-
(ue, the data set was manipulsied by taking the
logarithm of the values. This process, called a
log-transformation, i sometimes performed
for data sets that do aot fit the normal, o
bell-shaped, distribution. Using the AOVA
technigque on log-transformed data was some-
limes necessary to ensure the validity of the



results from the statistical tests, since the
ANOVA technique requires data sets that ap-
proximate & normal distribulion. In cases
where the log-trandformation technigue was
usedd, the eonfidence interval plots, shown in
Appendix F, weie still +rived from the non
trans e d data bocause of the difficulty as:
o od with interpreting graphs of the data
set logarithms, 1o all cases where logtransfor.
mations were used, the conclusions shown in
the statistical summaty tables were mofe con-
servative than the non-transformed data.

The ANOVA statistical procedure is recom
mended by the United States Eovironmental
Frddection Agency (19%9) as an appropi late
mothod for evaluating statistically significant
differences between upgradient and
downgradier . groundwater monitoring loca-
tions. 1t is important 1o keep i mind, however,
that although a significant difference between
sampling locations may exist, that difference is
not alwaye dicectly attributable 1o the waste
management unit. For example, natural
variability in soil geochemistry could con-
tribute 1o differences between groundwater pH
ar conductivity, which may or may not be relaled
to the waste managoment unil. In genoral, any
perticular data evalution method should be
viewed as atool for 4 interpretation and not
an end initsell. 1t is always important 1o ensure
that the results of a parvcular dita analysis test
are supported by visually examining the data.

1202 Significance of Waste Management Unit

Monitoring Data

B 1ow-level Weste Treatment Facility
(SSWML #1)

Table 33 summarizes the results of the
ANOVA procedure performed on data ob-
tained from 1990 groundwater monitoring at
sample locations around the low-level waste
treatment facility. As such, this table indicates
where there is an indication of groundwater
contamination. Several items within Table 7.3
are noteworthy.

Ouly two locations were shown to have a sig-
nificantly higher pH than the upgradient well
location. These differences may be observed
by looking al the five-vear trend graphs for pH
(Figures 3-6a and 3-6b). In looking at these

Sugificance of Waste Managernent Unit Monitoning s aia

graphs it can be seen that these differences are
telatively minot and that they appear consis-
tent from one year (o the next

The results for conductivity indicate that none
of the downgradient wells are higher than
upgradient well WNWS6-06. This fact can be
seen guite readily by looking at Figures 3 .74
and 3 .70 for wveraged conductivity over g
past five years. All the wells, with the exception
of the upgradient well, are shown 1o be rela
tvely stable over time. The variation seen fos
conductivity in the upgradient well is al-
tributable 10 s position = gradient of the
sludge ponds. The sludge ponds are or have
been used as settling basios for various non.
radiological process sicams. These stroams
include regencoation buckflushing of the
Project’s demineralized water system's ion ex-
change columns. The backfushing con
tributed significant salt loading to these
setthing basins gnd so could influence the con-
ductivity of groundwater in the immediate arca

Another noteworthy item is Cie clevated levels
of trittum and gross beta activity shown for
many of the downgradient wells within this
monitored unit. The five-year trend graphs for
tritiure are shown in Figures 3-8a and 3.8b. Ay
in past yoars, well WNWEG.05 continues 1o
show the highest leveds of tritium for any of the
wells monitored within this vt

Figures 39 and 39b show five-year trend
results for gross beta activity for wells within
the low-level waste treatment facility area
Well WNWRAOS shows the highest fevels of
gross beta activity for any well monitared
routinely daring 1990, Location WNWS6-05 is
the only on-site well, routinely monitored
during 1990, with gross beta activity exceeding
the New York State groundwater guulity
standard of 1 E-06 uCiml..

As disoussed in previous site environmental
reports (WVNS 1987, 1988, and 19%9), v o1l
WNWE60S is located ot the downgradient
edge of former Lagoon 1. Lagoon | was
taken out of service in 1984 hecause it was
identified as a likely sow ce of groundwater
contamination within the localized area. AL
times Lagoon 1 contained water with tram
activity as high as 1E-01 #Ci/ml. Although

e e e B wtt pewr s Tk el AT gL
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Table 3 - 4
Summary of Groundwater Monitoring Data for the High-level Waste Storage and Processing Area

STATISTICAL DIFFERENCES OBSERVED AT DOWNGRADIENT WELLS COMPARED TO UPGRADIENT WELL WNWS0-02

Purameter WNWRe47 WNWRG-O8 WNWHR649 WNWRG12® WNDMPNE®
rH lower lower lower lower lower
“ onductivity higher : higher higher higher

. 49 . higher . ’ highet

| TOX
Thitium ' ' h Jhet highet higher
Crross Alpha
Ciross Beta higher higher highcr . highet
Nitrare-N

Note: A decrease in value is reported only for pH,
*Monitoring wells near the former construction and demolition debris landfill

e e e e DL

Lagoon 1 was filled and covered in 1984 it 1s
not considered officially vosed.

The five-year trend graphs for tritium and gross
beta activity indicate that there are changes
occurring over time for wells within this unit.
Fowever, differences between well locations
generally exceed those changes for a given
parameter within the well through time, in-
dicating that changes in groundwater quality
do not generally ocour rapidly.

E High-level Waste Storage and Processing
Ares (SSWMLU #4)

lele A4 summarizes the statistically sig-
nificant differences between upgradient and
downgradiont wells within t' high-level waste
storage and processing ares and the construc:
tion and demolition debris landfill. A indi-
cated in the summary table, pH is lowcr and
conductivity higher in most downgradicent
monitoring wells. This is also evident when

324

looking at the five-year rend graphs (Figs 3-10
and 3:11) for these monitoring parameters, It
is interesting to note that there are several
downward trends evident for conductivity,
especially at well locations WNW86-07 and
WNWSGOR, In fact, conductivity at well loca-
tion WNWS6-08 was indistinguishable from
concentrations in the upgradient well,
WNWHO-02. These long-term reductions in
conductivity suggest @ general improvement in
chemical groundwater quality in the vicinity of
the high-level waste tank complex,

Other differences between upgradient and
downgradient wells within the high-level waste
storage and processing arca and the construc-
tion and demolition debris landfill are sum-
marized in Tuble 3-4. As indicated, there are
several downgradient wells that differ from
upgradient w eIl WNWSR0-02. Figures 312 and
313 s'ow the five-year trend graphs for
tritium and gross beta concentrations for all
wells within these areas. For tritium, as for
conductivity, there are wells that show downward
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Table 3 - &
Summary of Groundwater Monitoring Data for the NRC dicensed Disposal Area (NDA)

STATISTICAL IMFPERENCES OBSERVED AT DOWNGRADIENT WELLS COMPARED TO UPGRADIENT WELL WNWRLLD

pH

TOU
TOX
Thitiu

Parumeter

Conductivity

Ciross Bela

WNWRG 10

highet

"

Ciross Alpha

higher

Nitrate-N

Note: A deerease in value is reported only for pHL

WANWH6 11 WANWK2ID
dry
higher dry
dry
dry
dry
dry
dry

dry

well has intercepted water differing substan-
tally from normal site groundwater. The ex-
tent of the spread of this material is unknown,
However, the caustic material is not being
detected in any other wells monitored in this
unit, based upon observations of pH and
conductivity data.

Well WNWO111, which is also  within
SSWMU#1, showed levels of gross bets ac-
tivity (3.39 4 Z0.04E-06 #Ci/mL) exceeding
all the other monitored W-series wells by at
lcast @ factor of ten. This well is positioned at
the downgradient edge of former Lagoon 1
and appears 1o be interoepting groundwater of
a quality similar 10 that of well WNWS6-05.
Twa more new 90-series wells (WNWOLM
and WNWOR01) showed elevated levels of
gross beta activity in the F-7 uCymL range.
Continued monitoring of these new wells,
combined with the expanded monitaring of
all of the new 90-scries wells, will help
better identify and characterize areas of
hoth chemical and radiological contamina-
tion within the groundwater at the West Val-
ley Demonstration Project.

e e e bl o b b

INFITIAL SAMPLING OF SO.SERITES WELLS IN THE
NEW YORK STATELICENSED DISPOSAL AREA (SDA)

3206

ln addition to the initial sampling of ihe twen-
ty-three new 90-series we'lls discussed above,
twenty-one new K-series wells monitoring the
SDA were sampled during 1990, Results for
these initial samples are shown in Appendix E,
Tuble E-16. The most notable results are those
for well WNWII07A, which showed tritium
concentrations in the low E-05 4Cyml range.
This exceeds the tritium concentration in most
of the other SDA wells monitored by at least o
factor of 100,

Results of groundwater monitoring in the SDA
will be routinely reported to New York State
Energy Rescarch and Development Authority
personnel responsible for this area. Further
evaluation of data from these sampling loca
tions may be useful only altor additional sam-
pling has been carried out.
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Ciroundwater Moniloring

Lagoon 1, slso exceeds the gross bets
proundwater quality standard.

For wells monitoring the New York State:
licensed disposal area (SDA), the tritium
groundwater quality standard s exceeded
al location WNWII0TA, The gross alpha
result ot this location reported lor the
sample collgoted on December 18, 1990 is
virtually 2 the gross alpha guality standard
of 18 E.08 uCliel. However, there is o rela
tvely large counting uncc tainty associated
with this result. Fuiure sampling and snalysis
ul this particul location will be necessary to
help eveluate thie parsricter,

For supporting greundwater wells monitored
during 1990, tritium concentrations for well
WNWR24A 1, discussed above in section 334,
represent the only significant exceedance of
o quality standard for this grouping of wells.

A comparison of existing waste mansgement
unit groundwater monitoring data (o the
chemical groundwater quality standards sugests
o definite site elieat wt location WNWNG06,
Elevated levels of sadium and chloride st this
location are believed to be due 1o the operation
of the nonradioactive sludge ponds (as dis:
cussed in section 33.2). Results for pH fall
marginally below the lower pH threshold of 6.5
at locations WNGSEEP, WNWRO-08,
WNWB6-06, and WNWE6-07. For new %0
series welis monitored during 1990, well
WNWOL03, with a pH of 12.33, represents the
only location exceeding the quality standard
range of 6.5 1o 8.5 (see section 33.3),

The above instances in which groundwater
quality standards were exceeded ure hehieved
due, in part, to past or present activities at the
site, In all cases the reported concentrations
are also significantly different from back.
ground concentrations.

Other instances in which groundwater quality
standards are exceeded were observed at other
locations. However, these are not helieved
directly attributable to site activities. They in-
“lude elevated levels of naturally occurring
sodium, iron, and manganese in both
upgradient and downgradient samples.
Elevated levels of some other metals (for ex-

ample, lead at location WNWS6 10) were
present o unfiltered samples only. Samples
that were collected from the same location and
filiered confirmed (he lack of these con
stituents. These sporadic exceedances of
quality standards on unfiliered samples only is
attributable to the incorporation of sediments
and well fines into the samples. The data,
taken in total, suggest that all EPA interim
primary drinking water standards for trace
metals (As, Ba, Cd, Cr, b, Mg, Se¢, and Ag) ure
met when natural solid matenials are excluded
from groundwater samples.

Othes aporadic instances in which analytical
results exceeded quality stundards are
believed related to inadequate analytical
processes. Included in this category are the
results for phenols, in which the analytical
detection mit of the method employed ex-
ceods the stringent groundwaler guality stund-
ard of 0001 mg/l. Other instances include
accasional  positive results for elements such
as mercury. These occasions are generally ob
served 10 affect an ontire analytical data set,
suggesting a problem during the performance
of the analysis.

Continued improvements in the selection of
analytical laboratories, in data validation
processes, and in the interpretation of analyti.
cal results will help in the continued successiul
evaluation of an increasing amount of
groundwater monitoring data.

AT Ot Sate Groundwater Monitoring

128

Durin; 1990 all of the off-site groundwater
residential wells were sampled for radiologi-
cal constituents, pH, and conductivity,
These wells are used by site neighbors as
sources of drinking water. There continues
1o be no evidence indicating contaminaiion
of these off-site water supplies by the
WVDP Results for these samples are found
in Table C-1 8 in Appendix C,
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Vigure 394, Five-Year Trend of Averaged Gross Beta Activity (vCi/ml)
in Selected Low-Level Waste Treatment Facility Wells
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Figure 3.9h,  Five-Year Trend of Averaged Gross Beta Activity (uCi/mli)
in Selected Low-Level Waste Treatment Facility Wells
{(Note Log Scale)
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in High-Level Waste Storage and Processing Unit Wells

Figure 3-13.  Five-Year Trend of Averaged Gross Beta Activity (uCi/ml)
in High- Level Waste Storage and Processing Unit Wells
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Figure 3.16.  Five-Year Trend of Averaged Tritium Activity (uCi/ml)
in NRC-Licensed Disposal Area Wells
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Figure 3-17.  Five-Year Trend of Averaged Gross Beta Activity (uCi/ml)
in NRC: Licensed Disposal Area Wells.



T A

I'he West Valley Demonstration Project Main Plant Ventilation Stack




4.0 Radiological Dose Assessment




e —

e S e —— B — ——

4.0 Radiological Dose Assessment

wlong the path of radiation, resulting in a
radiation dose 1o the absorbing matenial The
absorbing material can be either Laanimate
matter or living tissue.

While most of the radiation dose affecting the
general public s background radiation, man-
made sources of radiation may also contribute
to the radiation dose 1o individual members of
the public. Such sources include diagnostic
and therapeutic x-rays, nuclear medicing, con-
sumer products such as smoke detectors and
cgarettes, fullout from atmospheric nuclear
weapons tests, and effluents (iom nuclear fuel
cycle facilities.

The West Valley Demaonsttation Project is part
of the nuclear fuel vycle. The radionuclides
prescal at the site are left over (rom the recy-
cling of commercial nuclear fuel during the
19608 and carly 1970s. A very small fraction of
these radionuchides is released off-site annual-
ly through ventilation systems and liquid dis-
charges. An even smaller fraction actually
contributes 10 the radiation dose to the sur-

rounding population.

412 Hewtth Effects of Low Levels of Radiation

The concept of dose equivalent (DE) was
doveloped e radiation protection com-
wmunity 10w w # rough comparison of doses
from different types [ radiation.

The primary effect of low levels of radiation in
an exposed indiv wal appears to be an in-
creased risk of cancer. Radionuclides entering
the body through air, water, or food are usually
distributed unzvenly in different organs of the
body, For example, isotopes of iodine con-
centrate in the thyroid gland. Strontium,
plutonium, and amencium isolopes concentrale
in the skeleton, Uranium and plutonium
sotopes, when inhaled, renain in the lungs for
a long time, Some radionuc'ides such as
tritium, carbon- 14, or cesium- 137 will be dis-
tributed uniformly throughout the body.
Depending on the radionuclide, some organs
may receive quite different doses. Moreover,
al the same dose levels certain organs (such as
ihe breast) are more prone to developing a fatal
cancer than sther organs (such as the thyroid)

e e

4123 Dose Estimation Methodology

Thc Internationul Commission on Radiologi-
cal Protection (ICRP) found & way to account
for this difference in radionuclide distribution
and organ seositivity. 1a Publications 26 (1977)
and M (1979), the Commission develeped an
organ-weighted average dose methodology (o
limit permissible worker exposures following
intakes of radionuchides. This weighting factor
< aratio of the risk from a dose to a specific
organ of tissue 1o the total risk when the whaole
body s uniformly irradiaied — represents the
relative seasitivity of & particular organ 1o
develop a fatal effect. For example, (o dey
mine the weighting factor following a uniform
irradiation, the risk factor of death from can
cer of a specilic organ is divided by the total
risk of dying from cancer of any organ. Organ-
weighted dose equivalents are then summed (o
obtain an effective dose equivalent (EDE)

o Un'ts of Mensurement

The US. unit of dose equivalent measurement
(DE) is the rem. The internationsd unit of
measurement of DE s the sievert (Sv), which
15 equal to 100 rem. The millirem (mrem) and
millisievert (mSv) are used more frequently to
report the low DEs encountered in environ.
mental exposures.

The National Council on Radiation Protection
and Measurements (NCRP) Report 93 (1947)
estimates that the average annual EDE
received by a person living in the US. is about
W0 mrem (36 mSy) from both natural and
manmade sowrces of radiation (Fig. 4-1). This
number is based on the collective EDE,
defined as the total EDE received by a popula
tion (expressed in units of person-Sv or per-
son-rem). The average individual EDE s
obtained by dividing the collective EDE by the
population number.

¢  Risk Estimate

The Committee on Biological Effects of Toniz-
ing Radiations (BEIR) has estimated that the
increased risk of dying from cancer from a
single acute dose of 10 rem (0.1 Sv) is sbout
O08% of the background risk of cancer. Ac-
cording to the BEIR Comnmittee, chronic ex-

i =
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Figure 4.1

Comparizon of annual
tadiation dose (in mit-
lioemi ) (o an average mem
ber of the United States
population (NCRP 1987)
with the maximum dose 10
un off-site resident from

L O ! 1990 WYDP efftuents

posure, Le., accumulation of the same dose
over long periods of time, might, compared 10
weute exposure, reduce the risk by o Lactor of
two or more. The background risk of fatal
cancers in the United States is currently about
ane in every cight fatalitic .

The BEIR Committee has stressed that the
health effects of very low levels of radistion are
not clear, and any use of risk cstimates at these
levels is subject to great uncertainty (BEIR
1990), As will be shown in the following sec:
tions, the estimaled maximum EDE received
by & member of the public from Project ac
tivities durieg 1990 is many orders of mag-
nitude lower than the exposures considered in
the BEIR report.

e e
4.2 Estimated Radiological Dose from

Airborne EMuents

Sources of Radioactivity from the WY DP

A reported in Chapter 2, “Efflucat and En-
vironmental Monitoring,” five stacks and vents
were monitored for radioactive air conissions
during 1990, The activity (that was releared
to the atmosphere from these stacks and
vents is listed in Tables C-2.1 through C-2.11
in Appendix C.2.

Because of u delay in receiving some specific
guarterly isotopic sample analysis results
from the contract laboratory, annual emis:
stons for certain radionuclides had (o be g8
timated to All in gaps in the data. The
estimate was made by applying scaling fac-
tors based on past plant emissions (1989 and
available 1990 analysis results), As plant
provesses during 1990 did not vary sig-
nificantly from the previous year's activities,
it s expected that such an estimation will
result in offsite doses within 20% of the
doses that would have been obtained had the
missing sample results been available.

The main plant stack, which vents 1o the stmos.
phere ot a height of 60 meters (197 ), is con-
sidered an clevated release; all ather releases
are considered ground level (10 m) releases.

Meteoaralogicul Data

‘Vind data collected from the on-site
meteorological tower during 1990 were gsed
ns input 1o the dose assessment codes, Data
collacted at the 60-meter and 10 -meter
acights were usod 10 combination with
Clevated and ground level effluent release
data, respectively. A more detailed descrip
tion of the WVDFP meteorological monitor
irg program is given in seetion 215
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pathway in the dose assesament. Since Cals
taraugus Creek is not designated as a drink-
ing water supply, the estimated radiation
dose was compared with the liwits stated in
DOE Order 58008,

Dose Assessment Methodology

The computer code LADTAP 11 (Simpscn
and MeGill 1980) was used 10 ¢aaew 1ty
EDE o the maximally exposcd 01 sl
dividual and the collective EDE 10 vy s />
tion from routine releases and dispeds ¢

these effluents, Since the ofMuenis Covols 4ty
reach Cattaraugus Creek, which 5 se wt) ws
a source of drinking water, the /el < ) ospa
pathway calculated by the code » from thy
wmum;um of 21 Hlogumr» (0 40 o fuh
caught in the ereck. Populatiom done o4
timates assume that the radionu 6. s art i
ther diluted in Lake Eri¢ bodoro vencde g
municipal drinking water supplies. A
detailed description of LADTAS 1 i given
in “Radiological Parameters for Asiess
ment of WVDP Activities " 7 WVDPG6S )

401 Maximum Dose to an OIFRSite Individual

Buwd on the radioactivdty w ligud ofPrents
released from the WVDP during 1990, un off-
site individual was estimated 10 100 ive 1 max-
imum EDE of 0.23 mrem (2300 psv),
Approximately 95% of this dowe is lrom
cesium-137; the remainder comes from car-
bon-14. This dose is about 1,0 times low or
than the 300 mrem (3 m8v) that an average
member of the US. populatios roceiver w one
vear from natural backgroved radiation
(equivalent to an exposure of seven hows).

432 Coliective Dose to the Population

A& a result of radioactivity 1¢leased in liquid
effluents from the WVDP during 1241, the popula-
tion living within 80 kilometers (50 mi) of the
site received a collective EDY2 of 48x10 per-
son-rem (48610 person-8v). This estimate is
based on a population of 1.7 million living
within the 80-kilometer redius. The r?suhing
average EDE per individual is 283107 mrem

Estimated Radiclogical Dose from all Pathways

{ I‘th(l"ww). of approximately ten million
times lower than the 30 meem (3 mSy) that an
BVCHHge Person receives in one year from natural
hackground radiation (equivalent (o an exposure
of less than three seconds)

ey
4.4 Estimated Radiological Dose from

All Pathways

Thc potential dose to the public from both
aitborne and hquid efMuents released from the
Progect during 1990 is the sum of the individual
dose contributions. The maximum EDE from
all pathways to & nearby resident was 0,24
mrem (236107 mSy). This dose is 0.23% of the
100 mrem (1 mSy) annual limit in DOE Order
5400.5. The total collective EDE to the
population within 80 kilometers (50 mi) of the
site was S6x10° person-rem (5.6x10 thon-
Sv), wi(g: an average EDE of 330107 mrem
(33107 mSy) per individual,

Table 4:1 on the following page summarizes
the dose contributions from all pathways and
compares the individual doses to the ap
phicable standards.

Figure 4-2 shows the trend in dose to the max-
imally exposed individual over the last five
years. The estimated dose for 1990 & higher
than the dose reported in 1989 bt is within the
range of variation observed in previous years,
The increase in the dose during 199% can be
attributed mostly to increased cesium-137
releases in liguid effluents and changes in the
dose factors applied to these releases.

Figure 4-3 shows the trend in collective dose
1o the population. The estimated collective
dose for 1990 is slightly lower than the dose
reported in 1989 but is within the range of
variation observed in previous vears,

b e )
4.5 Estimated Radiolugicul Dose from

Local Food Consumption

ln addition to dose estimates based on disper-
sion modeling, the maximum EDE 1o a nearby
resident from consumption of locally produced
food can also be estimated. Because the es
timated doses using the computer models ul-
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TABLE -1

Summary of Dose Assessment from 1990 West Valley Demonstration Praject EMucnts

Effective Dose i:qulr‘lut from
Alrborne Emisslons

EPA l“.lauu Protection

Standard

(percent of standard)

EfMective Dose valent from
Liguid EMuents

Effective Dose Equivalent from
all Releases

DOE u,mm Protection
Standard
(percent of standard)

Iack.nau’ Effective Dose

Equivalent
(pereent of background)

Masinium Dose to an dividual

Matimum Dose to the Population *

210 mrem (700 msy)
10 mrem
(10'%)

2310 mrem 2 axiu ' mSy)

q
2.0

100 mrem

(0.23%)

M mrem (3 mSv)

(78x10°%%)

w10 person-rem (8610 msy)

A

4.8:1("2mmm-~:cm( Amm‘pemmSv)

s6x107 pcmm-um(.'Lmlu‘pcmm-sv)

S10,000 person-rem( 510 person-Sv)

Lxi0 %

¥ population of 1.7 million within 80 km of the site.

Maximally exposed individual at a residence 1.9 km NNW from the main plant

Y Caleulated wing A'RDOS EPA (AIRDOS PC for individua!, CAP-88 for population)

© Applies to doses from both airborne and liquid effluents.

Airhorne emissions only.

Caleulated using LADTAP 11 (effective dose equivalent).

T US. average (Source: NCRP 1987),




Estimated Radiological Dose from Local Food Consumption

1 Figure 4.2
4 4‘ bt
: Mavimum dose equivalent
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-7 R— and airbome effluents 1o an
3 z : 77 individual residing near the
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ready incorporate the food pathway, the doses dose assessment calculated for this year's
from food - ansumption should not be added report. It was not possible, therefore, to make
1o doses reported in previous sections but reliable dose wssessments regarding the con-
should serve »« an s4ditional means of sumption of locally produced foods, except for
measuring the effect of Project operations, fish. (See following patagraph). Doses
reported i previous sections of this chapter
Near site and control samples of fish, milk, (using computer models) do not differ s'g
beed, venison, fruit, and vegetables were col- nificantly from the doses reported in previous
lected and the samples analyzed for various years' reports, This provides some assurance
radionuclides, including tritium, potassium- that dose estimates from food consumption in
40, cobalt-60, strontium-90, iodine-129, 199 will not differ significantly relative 1o
cesium- 134, and cesium-137. The measured doses teported in previous years,
radionuclide concentrations are reported in
Appendix C-3, Tables C-3.1 through C-3.4, Based on the ne! strontivm %) concentration
in fish caught below the Springville gaam during
While the biological samples were collected as the first hall of 1990, the CEDE 1o an in-
scheduled throughout 1990, a number of divdual consuming 21 kilograms of fish per
analyses had not been completed by the con- year (10.5 *g in the first halfl of 19%0) was
tract laboratory in time to be included in the estimated (o be TIE-02 mrem (1LI1E-04 mSv).
“ 1 .« waN
Figure 43 "4 Ai
or m”-}
Collective dose equivalent “ ! | e i-v‘"f-i a—
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and arbome effluents to the 04 A { 3 : 1 ;
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4.0 Radiological Dose Assessment

This is lower than the CEDE calculwed for
liquid reloases (section 4.3.1) by a factor of
approximately twenty.

4.6 Conclusions

Buod on dose assessment, the West Valley
Demonstration Project during 1990 was in
compliance with all applicable EPA standards
and DOE Orders. The EDE 10 members of
the public estimated from effluent dispersion
model. and radionuchide concentrations in
food samples was below the dose limits, indicat-
ing no measurable ¢ffcats on the public's health.
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Computerized Sample Receiving Station in the Environmental Laboratory




5.0 Quality Assurance
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8.0 Quality Assurance

New procedures are developed cach time o
oew activity is added 1o the monitoring pro-
gram. Procedures are reviewed annually and
are updatod when necessary. All procedures
are controlled so that only curtent documents
WE N use.

5.4 Quality Control in the Field

Qualily control (QC), an integral component
of envitonmental monitoring quality as
surance, is a way of vorifying that samples ure
heing collected and analyzed acoording 1o ¢4
tablished quality assurance procedures,
quality control ensures that sample collection
and analysis is consistent and repeatable, and
it is & means of tracking down and sscertaining
possible sources of error. For example, where
possible, sample locations are clearly marked
in the field to ensure that cosuing samples are
collected in the same locations; collection
cquipment in place in the field is rovtisely
inspected, calibrated, and maintained; and
sutomated sampling stations are kept locked
1o prevent tampering,

Samples are collected into appropriate con
tainers and labeled immediately with per-
tinent information. Date, time, person doing
the collecting, and special field sampling
conditions are recorded and become part of
the record for that sample. Il necessary,
samples are preserved as soon as possible
after collection, The scope of the work is
indicated by the fact that during 199 trained
Environmental Laboratory personnel col-
lected almost 7,000 samples.

In order 1o monitor guality problems that might
be introduced by the sampling process, ficld
quality control samples are gencrated that con-
sist of field duplicates, field blanks, trip blanks,
and environmental background sampies

B Field duplicates:

F icld duplicates are sumples collected at the
same location at the same time. From that
point, they are treated as separaie sumples.
Field duplicates provide a moans of assessing
e precision of collection methods and are
collected at @ minimum rate of ane per twenty

analyses, more than 1,300 ficld duplicate
analyses were conducted i 1990,

B bield blanks:

A field blank i a sample of laboratory-dis
tlled water that has been introduced into «
sample container at a sample collection site in
the ficld and that is processed from that point
as a routine sample. Field blanks are vsed 1o
detent contamination introduced by the sam.
pling procedure. They are processed at a min
inum rate of one | or twenty analyses.

I the s collection equipment is used for
more than one site, & special form of field
blank known as an equipment blank may he
collected by pouring distilled water through
collecting equipment and into a sample con.
tainer. Equipment blanks are colledted 1o
detect any cross-contam’  dion that may be
passed from one sampling location 1o another
by equipment. Many site wells and surface
water coliection stations have collecting
equipment in place that remains at that loca-
tion. This equipment is known as “dedicated”
equipment, and special equipment blanks are
nol necessury at these locations,

More than 150 ficld blank analyses were per-
formed in 19%). No contamination problems
were detected.

W Tvip blanks:

Ttip blanks are prepared by pouring
laboratory-distilled water into sample bottles
in the laboratory, These bottles are placed into
sample coolers and remain there throughout
the sampling procedure. Trip blanks are col-
lected only when volatile organics are being
monitored in arder to deteet any volatile or-
ganic contamination introduced into the
samples from the containers or coolers, or
from handling during the collection process
ot shipping. More than sixty trip blanks were
collected in 1990, with no problems of con-
tamination from these sources found.
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5.0 Quality Assurance

] Laboraiscy Manks:

Luhumory blanks are prepared from a
matrix similar to that of the s#mple but haown
15 contain none of the analyte of interest. For
instance, distilled water, taken through the
same preparatory procedure as a sample,
scrves as a laboratery blank for both
radiological and chemical water analyses.
Pusitive results for an  aalyte in a blank indi-
cate that sumeth’ . - was wrong with the
analysis and corrective action should be taken.
One blan® is routinely processed daily or
with cach “run” of samples. S&EA quality
conteol provided blank samples as addition-
a.  ocks on the prevention of cross-con-
tamination in the analytical process in the
Environmental Laboratory,

A special form of laboratory blank for
radiologica’ samples 1s an instrument back-
ground count, which is a count taken ol a
planchette or vial containing no sample. The
count serves two purposes: 1) to determine if
contamination is present in the counting in-
strument; and 2) to determine the back-
groun A correction that should be applied in
caleulations of radiologicul activity. A back-
ground count is performed before each
Jday’s counting.

W Laboratory Duplicates:

l‘unli"ﬂcs are analyzed 19 assess precision in
the anmgtical process. Laboratery duplicates
sre created by splitting existing samples before
anclysis; caci split is treated as a separate
sample. If the analytical process is in control,
results for each split should be within docu-
mented criteria of acceptability. Approximate-
ly 700 laboratory duplicate analyses were
performed in 1990, As - ith standards,
duplizate samples were subn  ‘ed (o the
Environmental Laboratory by sa& EA quality
sssurance as an additional performance
check on laboratory precision.

B Crosschecks:

The Eavironmon.al Lat oratory participates
in formal radiological crosscheck programs
conducted Ly the Department of Energy

Radiological and Environmental Science
Laboratory (RESL), the Environmental
Monitoring S stems Laborgtory of the USEPA
(EMSL), Las Vegas, and the Fovironmental
Mcgsurements Laboratory (EML), New York
City. Crosscheck performunce is summarized
in Appendix D,

In addition to radiological crosschecks,
the Environmental Laboratory, in conjung-
tion with the on-site Analvtical and Progess
Chemistry Laboratories, maintains cer-
tification by the New York State Department
of Health (NJYSDOH) {or various non-
radiological analvtes. To maintain this cer-
tification, the laboratory participates in
semiannual crosschecks for the analytes cer-
tified by NYSDOH.

5.6 Personnel Training

Anyunc performing eavironmental monitor-
ing program activities muse be trained in the
appropriate procedures and qualified accord-
ingly before carrying out the procecure as part
of the site environmental moaitoring program.
Requalifications are conducted periodically.

C'.\mrul of records is an integral part of the
environmental monitoring program. Field
data sheets, chain-of-custody forms, analytical
requests, sample-shipping documents, sample
{ogs, bench logs, laboratory data sheets, equip-
aent maintenance logs, calibration) | © n-
ing records, crosscheck performance records,
and weather measurements, in addition to
other records, a: ¢ all maintained as documen-
tation of the environmental monitoring pro-
gram. All records pertaining to the program are
also reviewed routinely and securely stored.

In late 1990 new computer software, the
Laboratory Information Management System
(LIMS), was installed in the Environmental
Laboratory. Although installed too late for use
1 1990, this system will be integrated into the
laboratory record-keeping system and will be
used for sample logging, auto-logging of
samples, printing labels for samples, data



storage and processing, monitoring o uality
control samples, sample tracking, produc,s»
sampling and analytical worklists, and generat-
ing reports. This new system will decrease
much of the paperwork involved (o the cn-
vironmental monitoring progiam.

5.8 Chain-of-custody Procedures

Ficld data sheets, which are filled out when
samples are collected, serve as chain-of-cus-
tody records for the samples. Samples are
brought in from the field and logged at the
sample receiving station, after which they
arc stored in a sample lock-up before
analysis or shipping.

Samples sent 10 other laboratories for analysis
are accompanied by a chair-of-custody/analyti-
cal request form. Signature control must bhe
maintained by the agent transporting the
samples, Vendor laboratories are required to
maintain internal chain-of-custody records and
to store the samples under secure conditions.

5.9 Audits

Rnulinc wternal appraisals of the Safety &
Environmental Assessment Department and
the Environmental Laboratory are conducted
by site quality assurance personncl, who also
audit the environmental menitoring programs,
In addition, agencies external to the WVDP
audit the program as a whole.

5.10 Performance Reporting

The performance of the laboratory in
crosscheck programs is published in the sum-
mary of results for cach crosscheck. The En-
vironmental Laboratory results are compared
with the true value for the samples and the
Environmental Laboratory performance is
compared with those of other lahoratories
participating in the crosscheck,

Quarterly summaries of quality control perfor-
mance may be included in the appropriate
monthly trend analysis reports.

Independent Data Venfication

Maonthly trend analysis reports document pos-
sible warning levels or trends picked up as part
of the eovironmental monitoring program.
Monthly SFDES discharge reports ar
generated and submiti. - Lo the New V
state Department ! Environmental Conse,
vation INYSDEC).

£.11 Independent Data Verification

AII Environmental Laboratory analvtical
data is reviewed and approved by a qualified
person other than the person conducting the
analysis. As part of the verification procedure,
quality control samples analyzed in conjunc-
tion ith the samples are examined and cal-
culations are checked before approval S&EA
quality assurance personnel also conduct
checks of the data in addition to the initial,
routine reviews. All software used to generate
data s subjected 10 a verification procedure
before being used

Data nust be formally approvid In ¢ being
reported or used in the calclation o eaviron-
mental monitoring data. Reports ~ouerated
from data arc svbjected 10 a peer review
process belare being issued.
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1990 Effluent On-Site and Off-Site
Monitoring Program

The following schodule represents the West Valley Domonstration Project’'s routine environmental
monitoring program for 199%). This schedule meets or exceeds the minimum program needed 1o satisly
the requirements of DOE Order 54001, which superseded DOE 5484 1A, Chaptor T, in late 1988 1t
also meets requirements of DOE Order 54005 and draft DOE Order 5400.6, Specific methods and
recommended monitoring program clements are found in DOEEP-O086, EFFLUPNT MONITORING.,
and DOE/EP-0023, ENVIRONMENTAL SURVEILLANCE, which are the bases for selecting most of the
schedule specifics. Additional monitoring is mandated by Operational Safety Requirements (OSRs)
and air and water discharge permits (40 CFR 61 and SPDES), which also require a formal 1eport.
These specific cases are identified in the schedule under MONITORING'REPORTING REQUIRE
MENTS. The overall environmental program schedule is based on OSR-GP-4,

Schedule Of Environmental Sampling

Thc following table is a schedule of environmental sarpling at the West Valley Demonstration Project
Locations of the .ampling points are shown in Figures A-1 through A-%. The index below is a list of the
codes for various sample locations, Tuble headings in the schedule are as follows:

e Sample Location Code. The physical location where the sample is collected is deseribed. The
code consists of seven characters: The first character identifies the sample medium as Air, Water,
Soil/Sediment, Biological, or Direat 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).

o Monitering/Reporting Requirements, The reports generated from sample data and the basis for
monitoring that location and any additional references to permits or OSRs are noted.

e Sampling Type/Medium. This describes the colleetion method and the physical characteristics of
the medium.

o Collection Frequency. Indicates how often the samples are collected or retrieved,

@ luvtal Annual Samples. The number of discrete physical sumples collected annually, not including
compaosites of collected samples,

& Analyses Performed/Composite Frequency. The individual analyses of the samples or composites
of samples and the frequency of analyses is deseribed



SUMMARY OF MONITORING PROGRAM CHANGES IMPLEMENTED IN 1990

WANSHN

WANSTPES

WANSWTAaA, b

WNSDIDR

WANDRNKW WNDRNY)

v

ANRKGHFOY

SERSPRD
SFRBOEHN
SEFGRAVAL

Bl




INDEX OF ENVIRONMENTAL MONITORING PROGRAM SAMPLE POINTS

On-Site EMuent - Alr (Figure A-1)

ANSTACK . Main Plant Ventilation

ANSTSTK . Supernatant Treatment Ventilation
ANCSSTK . Cement Solidification Ventilation
ANUSRFK.  Size Reduction Facility Ventilation
ANSUPCYV.  Supercompactor Ventilation

On-Site Liguid EMuent - Water and Surfuce Water (Figure A-2)

WNSPOO1,  Lagoor 3 Weir Point
WNSPOO6,  Facility Main Drainage
WNSPOO7.  Sanitary Waste Discharge
WNSTPBS.  Sanitary Waste Sludge
WNSWAMP. Swamp Drainage Point
WNSW74A.  Swamp Drainage Point
WNSDIDR . Waste Farm Underdrain
WNSPOOS.  French Drain LLWT Arca
WNSPOOS,  South Facility Drainage
WNCOOLW. Cooling Tower*
WNDNK Series.  Potable Water*
WNSPOO3, SDA Lagoon (NYSERDA)*
WNFRC6T.  Frank’s Creck East
WNERBS3.  Erdman Brook
WNNDADR. Dispocal Arca Drainag
WNDCELD. Drum Cell Orainage
WNSTAW Series. Standing Water®

On-Site Groundwater and Seeps (Figure A-3)

HLW Tank Unit Wells and WNDMPNE
Lagoon Unit Wells, WNGSEEP, and WNSPOUS
NDA Unit Wells

Facility Area Wells

NDA Area Wells

Fuel Storage Tank Well

Of-Site Surface Water (Figure A-4)

WFFELBR. Cattaraugus at Felton Bridge
WFBCTCRB. Buttermilk at Thomas Corners
WFBCBKG. Buttermilk Background

* Not detailed on map

(continued on next page )

A8
AR
A9
AN
A-10

Al
A-12
A-12
A-12
A-13
A-13
A-13
A-13
A-14
A4
A-14
A-14
A-lS
A-15
A-15
A-15
A-16

A-17
A-17
A-17
A-18
A-18
A-18

A-19
A-19
A-19
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INDEX OF ENVIRONMENTAL MONITORING PROGRAM SAMPLE POIN

BFVNEAR.

BFVCTRL.

BFHUNEAR.

BFHCTLS
BFHCTLN,

BFBNEAR.

BFBCTRL.

BFDNEAR.

BFDCTRL.

Produce Nearsite

Produce Background
Forage Nearsite

Forage, South, Backgiound
Forage, North, Background
Beef, Nearsite

Beef, Background

Venison, Nearsite

Venison, Background

Direct Measurement Doslnetry (Figures A7, AR, and A-Y)

DFTLD Series. Off-Site Dosimetry
DNTLD Series. On-Site Dosimetry

TS

A
A24
A4
A-24
A-24
A-24
A-24
A-24
A4

A28
A-20
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ANSTACK

ANSTSTY

Draft DOE 5400.6, 111.1; OSR-GP-1, 1.A, 2.8; and DOE/EP-0096, 3.3,

Monitors and semples HEPA-filtered ventilation from most process areas, including cell
ventilation, vessel off gas, FRS and head end ventilation, analytical area,

fraft DOE 5400.6, 111.1; OSR-GP-1, 1.6, 2.8; and DOE/EP-009¢, 3.3,

Monitors and sanples HEPA-filtered: ation f ombuilding areas involved in treatment of high-
level waste supernatant,

A-Ba
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ANCSSTK Draft DOE 5400.6, 111.1; OSR-GP-1, 1.8, 2.H; AND DOE/EP-0096, 3.3,

Monitors and somples HEPA-filtered ventilation from process areas ond cell used for
decontaminated high-level radicactive supernatant solidification with cement,

ANCSRFK Draft DOE 5400.6, 111.1; OSR-GE-1, 1.8, 2.8; end DOE/5P-0096, 3.3,

Monitors and samples HEPA-filtered ventilation from process area where radioact tve tanks, pipes,
and other equipment are reduced in volume by cutting with a plasma torch,
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LAEEE, Lk NN

ANSUPCY Draft DOE 5400.6, 111.1; OSR-GP-1, 1.8, 2.8; and DOE/EP-0096, 3.3,

Monitors and samples NEPA-filtered ventilation fromarea where low- level radioactive waste volume
is reduced by compaction,
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1990 EFFLUENT AND ON-SITE MONITORING PROGRAM

SAMPLE LOCATION MON I TOR ING/REPORT ING SAMPLING COLLECTION TOTAL ANNUAL ANALYSES PERFORMED/
e - N - BEQUIREMENTS = _TYPE/MEDIUM . _FREQUENCY ~SAMPLES
Frank's Creek Combined facility Timed *weekly 52 Gross slpha/beta, W-3,
ot Security liguid discharge cont | nuous pH, conductivity,
Fence compos i te Monthly cmit:& gamma
WEPOO6 %gn;q by: liguid igutopic and Sr-90.
QP Quarterly composite:

C-14, 1-129, Pu/U

W: isotopic, Am-241,
thiy

Envirommental
Monitoring Trend
Analysis

Annue Environmental
Monitoring Report

Sanitary Wwaste Liguid effluent 26 hour 3/month 36 Gross alpha/beta, K-3,
Discharge point for sanitary compos \ te suspended solids, NH,,
WSPOO7 and utility plant liquid 8005, fe

combited discharge

gm: Grab {iguid week Ly $2 pH, settieable solids

SPOES Permit

3 Grab (iquid Annual ly 1 Chioroform

Monthly SPDES DMR

Monthly

Envirommental

Monitoring Trend

Analysis

Annual Effiuent and
On-site Discharge
Report

Annual Environmental
Mo itoring Report

Sanitary Waste Uperational S1P Grab s|uwige On demand (at 12 Alpha/beta, H-3
$ludge Monitoring least aunthly)
WNSTPES

*Samples collected simultaneously f.r NYSDOH.
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WNSRDO7

WNSTPES

Draft DOE S5400.6, v.11.8.(1).¢d).
See WNSPODY for radiological retionale,
oraft DOE 5400.6, 11.4.¢.(1).

Sompling rationale is based on New York Stete SPOES permit No. NYOODDDS73 arcd DOE 5400.5 criteria
for discharge of radioactivity to and from the sewage treatment plant,

DOE 5400.5.

Camposite of STF surge tank, sludge holding tank, and clarifier sludge analyzed for operational
screening.
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SAMPLE LOCATION MON I TOR ING/REPORT | NG SAMPLING COLLECTION TOTAL ANNUAL
L0f REQUIREMENTS = _I1YPE/MEDIUM = FREQUENCY ~SAMPLES
facility Yard Combined drainage Greb liguid Monthly 12
Drainage from facility yard
WEPO0S ares
Reported:
Internal Reviex
Cooling Tower Cools plant utility Grab ligquid Monthly 12
Basin steam system water
WNCOOLW
Internal .lovtu
WRDNK Series Source of water Grab Liguid Monthly 4“8
§ite Potable within site (12 per
wWater perimeter locetion)
Environmental Reported: Annual Ly* 2
Lab Drinking Internal Review
wWater
WNDNKEL
Maintenance
Shop Drinking
Water
WNDRKMS
Potable water
Stourage Tank
(UR)
WNDRKUR
Main Plant
Drinking Water
o) KW
SDA Wolding State Disposal Area Grab | iquid Annualiy (as 1
Lagoon Holding Lagoon required)
WNSPOO3
Repor teg:
Annual Environmental
Monitoring Report
NYSERDA

*WUNDNKEL nd WNDKUR only.

14

ANALYSES PERFORMED/
~LQMPOSLTE FREQUENCY

Gross sipha/beta, H-3, pK

Gross slpha/bets, W-3, pH

Gross sipha/bets, N-3, pH

Toxic metals, pestisides,
chemical pollutants

Gross alpha/beta, -3,

C-14, pH, ganma isatopic,
$r-90, 1-129, Pu/U
isotopic



WNSPOOS

WNCOOLW

WNONKEL

WNDNEMS

WNDNKUR

WNDNKMP

WNSPDO3

Facility yard surface water drainage; generally in accordance with draft 00E S400.8,
Vol e (). (b)., Formerly, in accordance with NYSDEC SPOES permit No. NYODOOSTS,

Provides for the sampling of this discrete drainage path for uncontrolled surfece waters just
after outtall 007 discharge into the drainage and before they flow to Erdman Brook, MWeters
collected represent surface and subsurface drainages primarily from the main plant yard sres.
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 contaminat ion around
the main plant dictates survelilance of this point for radiologicel paremeters primarily,

Facility cooling tower circulation water; generally in sccordance with draft DOE 5400.6,
Villoe (1. (b,

Operationsl sampling carried out to confirm no migration of rediclogical contaminat ion inte the
primary coolant loop of the HLWTF and/or plant utility steam systems. Migration from either
source might ind cate radiological control failure, Proceas knowledge indicates that
radiclogical monitoring is of primery significance,

Site drinking water; generally according to draft DOE 5600.6, v.11.a.(2).

Potable water sampling carried out to confirmnomigration of radiological and/or nonradiological
contamination into the site's drinking water supply. Sampled at the Envirormental Laboratory
in order to monitor the point farthest away from the point of potable water generation,

Site drinking water; generally in accordance with draft DOE 5400.6, v.11,0.02).

Same rationaie es WNDNKEL but sampled at the maintenance shop in order to moniter a peint that
1s at an intermediate distance from the point of potable water generation and that is used
heavily by site personne! .

Site drinking water; generally in accordance with draft DOE 5400.6, v.11.a.(2),

Same rationale as WNDNKEL but sampled at the Utility Room o as to monitor the point closest to
the point of potable water generation.

Site drinking water; generally in accordance with draft DOE 5400.6, ¥.11.a.(2).

Same rationale as WNONKMS but sampled at the main plant water fountain, (Site was previously
coded as WNONKLR),

SOA effluent and area surface water holding lagoon; generally in accordance with draft
DOE 5400.6, 11.4.¢c,.01)., Formerly, in accordance with NYSOEC SPDES permit No. NY0000§73,

Operational sampling carried out to characterize waters contained within SDA holding lagoon,
Characterization for radiological constituents only as per agreoment with NYSERDA.

A-14A
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1980 EFFLUENT AKD ON-$11TE MON110RING PROGRAN

SAMPLE LOCATION MON I TOR ING/REPORT ING SAMPLING COLLECTION TOTAL ANNUAL ‘NALYSES PERFORMED/
LJYBE/HEDIOM  __EREQUENCY ~SAMPLES LD 'POSITE FREQUENCY
frank's Creek € Drains NYS Low-Level Grab liguid *Mothly 12 Gross lpha/beta, K-3, pH
of SDA Waste Disposal Area
WIRCAT
4
Internal reviow
NYGERDA
Erdman Brook N Draine NYS and WVDP Grab |iguid weekly 52 Gross alpha/beta, -3, ¥
of Disposal disposal ereas
Areas
$ *“Monthly
internal review
NYSERDA
Ditch N of WOP Drains WVDF disposal Timed weekly 52 pH
NDA & SDA and storage area cont inuous Monthly composite: gross
WNNDADK compos i te alpha/beta, ganma
liquid isotopic, H-3. Quarterly
composite: Sr-90, 1-129
Internal review
Environmental
Monitoring Trend
Analysis
Drainage § of Reported: Grab iguid weekly 52 PR ;
Drum Cell Internal review Monthly composite: gross
WNDCELD alpha/beta, gamma

isotopic, -3, Quarterly
composite: Sr-90, 1-129

*Sampies collected simultaneously for NYSDOK.
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WNFRCH7

WNERBSS

WNNDADR

WNDCELD

Draft DOE 5400.6, v.11.0.(1).(8).

Monitaring the potentisl influence of both the New York State low- level waste disposal area (SDA)
and drum cell drainage into Frank's Creek sast of the SDA and uputream of the confluence with
Erdman Brook.

Draft DOE 5400.6, V.11.8.(1) . (a).

Monitors the potential influence of the drain ,es from the SDA and the WVOP disposal ares into
Erdman Brook upstream of the confluence with rrant's Creek,

Draft DOE 5400.6, V.11 .8.(1).(a),

Monitors the potential influence of the WOP storage and disposal area drainage into Lagoon Road
Creek upstream from confluence with Erdman Brook,

Draft DOE 5400.6, v.1).a.(1).(a).

Monitors potential influerce of drum cell drainage into Frank's Creek south of the SDA and
upstream of WNFRCET.

AT5A
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SAMPLING KATIONALE

WNSTAJ
Series

WRSTAWY

WNSTAWZ

WNSTAWE

WNST AW

WNSTAWS

WRETAWS

WNSTAWT

WNETAWE
WNSTAWS

WNSTAWE

Dreft DOL 5400.6, V. VY. 0.01).(B),

Monitoring of on- and off-site stardding waters at locetions |isted below. Although none receive
effiuent directiy, the potential for contaminetion is present except at the background Locet fon,

Test pit arva located north of the main plant and high-level waste sturage. Location is within
the inner security fence in an ares of high vehicular traffic and construction, Does not appear
to be drained off-site vie known pathways. Periodically goes dry,

Slough south. st of RYS drum cell. Standing water clouse to drum cell storage sres.

Pond southeast of Heinz Road.

Border pond located south of AFRT24D. Chosen to be a locetion for obtaining high potential
concentration besed on meteorologicel data, Perimeter location adjscent to a working farm,
Drainage extends through private property snd is sccessible to public.

Border pond located west of Project facilities near the perimeter fence and DFYLDYY. Chusen to
be o location for obtaining high potential concentration based on meteorological data, Locetion
is adjacent to private residence and potentially accessible by the general public,

Boriow 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 [ieu of the
evailability of WNSTAWY),

Pordl southwest of Project facilities west of Rock Springs Road,

Slough north of Quarry Creek,

NOrth reservoir near intake. Chosen to provide data in the event of potentially contaminated
site potable water supply. Locetion is south of main plant facilities.

Pond (ocated near the Sprague Brook maintenance building. Considered a backgrount location
approximetely 14 km north of the wvbp,

A-16a
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On site
Uroundwater

e R N =L =

ot o'?;. S600.1, IV.9; Dratt DOE 56006, V.V, 0.(3); 60 CFR Part 264, Subpart ¥ and 40 CFR 265,

The on s te WOP groundwater mon i tor ing progrem focuses on radiologiral and chem cal survelllance
of both act ive and inactive solid waste aanagenent unite (SWMUE), The program allows for the
determination of water Quality, In sddition, using wells situsted hydroul foally uppradient
(backgrows) and downgradient .| SWMUL ol lows for both detect ion of groundwe (ef contaminetion
wndd eveluat lon of the effecte associoted with the ingdividusl SuMus,

The groundwater monitor ing brogram (s current Ly being expanded rom three SWMUs to 1ne lude vleven
combined super SWMUsS . This program expanc ion (s covered (n the “Sampl ing and Anslveis PlLan (SAP)
Groundwater Monitoring Network, ™ Dratt W, October Y990, ane in the Arvwis! Site Groundwater
Protect ion Menagement Progrem Plan, wop-091,
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1990 RFLAVENT AND ON- 50T MONLTORING PROGRAN

BAMPLE LOCATION MOKTTORING/REPORT I NG SANPL NG COLLECT 10N TOTAL ANNUAL ANALYSES PERIDRMED/
R BAQUIREMENTS . _LYRE/MEDIOM. TREQUENCY SBAMCLRS ~AEMPORLIE [HEQUENCY
Onaite Ground: Grouwviseter Greb liguid Somintviupl ly 2% (2 per Gross olphasmere, W8,
wiityr monitoring welly location) oy Chotople
erousd site
facilition
facility/Plon: m: Direct before o Gt (two Tenperature, pH,
hres wells: W vl Formentsl measurement of atter grab e s U Oment condductivity
83 Monitoring Repert gl e wanple per sanpl e
dischurge weter collection collection
event)
NDA Aree
Welle W
B2-1A
16
21t
[
-2
K23
82 4at
B2 4n2
B2 -4A3
Fuel Storage m: Grab |iquid Semiannuel ly ¢ Gross siphe/beta, K3,
Yank Subsurface ny i ronment sl pamma isotopic, phenols,
Monitoring Monitoring Report 100, benzene, toluene,
well: W xylene
813
Pirect Befure and 4 Tomperature, pH,
messur oment of efter grab conductivity
wibCharge water Langl e
collection

*Number of samples variable; occasionally wells are dry,

A-18
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Vtitity/
Plant
Ares wells

Fuel
Storape

Subsur face
Monitoring
well

DOE Orders 5400.1, 1V.9; Droft DOF %400.6, v. 01 0.(3); and 40 CFR Parts 264 and 265, Subpert F,

These wells monitor groundweter around site facilities, Sampling of these wells will be phased
out when new wells Instel Led for expanded sol id weste mr-m unit growsiweter monitor ing come

on line, This p::r. expans (on s covered (n the “Sampl ing s Analysis Plan (BAP) Groundweter
Monitoring Network Report

DOE Orders 54001, 1V.9; Draft DOE 54006, V.11, 0.03); ard 40 CFR Parts 264 and 265, Subpart
This well monitors grounduater 1n the vicinity of undergroud fuel storage tunks andd 16 senpled

primerily tor radiological and selected indicutor argenic compounds. The PYC-cased well may be
replaced by o steiniess steel well during expans ion of the groundwater monitoring program.

A-184




| SAMPLE LOCAT 0N
‘%ﬁ-

Cottarsugus
Creek ot Felton

e

Buttermilk
Croek, Upstrean
of Cattur—as
Creek
Confluence &
Thomas Corners
Rosd

VENCICE

Buttermilk
Creek near fox
Vel ley
WIBCHKG

OK | TOR | WG/REPORT NG
- BLOUIRRMENTS.

unrestricted surfece
weters receiving
plant efflyents

]
i
Envirormentsl
Manitoring Trend

Atalysis

Arvwsal Enviromments|
Monitoring Report

Restricted sutface
waters receiving
plant effluents

mo:vumm

Monitoring Report

‘entricted surface
vater hackground

i
Koty
Environmental

Monitaring Trend
Anal: sie

#ovoal Envirormental
aritoring Report

*Samples ace <.l it with NYSDOK,

199y EL SITE MONLIORING FROGRAN

SAMPL NG

Timed
cont | nuovs
composite
guid

1imed
cont | nuous
compostte
Liguid

Timed

cont | nuous
compos | 1@
liguid

COLLECT 10N TOTAL ANNUAL
RN _RAMRLES

wWeekly 2
*Neekly tor

monthly

compos | te

*Hiweekly 13
*Eiweekly 26

ANALYSES PERFORMED/

Gross sipha/bets, W3,
pH. Flow weighted
monthly composite for
goamns fsotoplc and $190

P,

Monthly for gross
alpha/bets, W3,
Querterly couposite for
ganma fsotopic and Sr-90

::Mhly for gross
slpha/beta, W 5.
Quartirly composite for
gamma isotopic and §r 90
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SAMPLE LOCATION  MONITORING/REPOKTING
- -

VL Series
wells near wWVOP
outside WNTNEC
Perimeter

5.0 km W
wIELDY

1.5 km MW
wrw 02

6.0 km N
VIELOS

3.0 km W
VFVELO4

2.5 km S
WIELOS

2ms
wiwL0e
(background)

4.0 km NNE
VIELOT?

2.5 km ENE
WEWELO#

5.0 km 8¢
WLV

7.0 km N
WIELTD

brinking supply
Prow Juster nest
facility

1
mmnmu(

Monitoring Report

1990 OFF -$)1E MONITORING PROGRAN

SAMPLING COLLECTION
~JABRZMERIOM
Grab Liguid Arvs |

A-20

TOTAL ANNUAL
~SANPLLS

10

ANALYSES PERFORMED/

Gross sipha/bets, W 3,
g isotopic, pM,
conduct ivity

a—

pa———



otf-site
Prinking

Serles

DOE S400.1, IV.9; Draft DOE S600.6, v.01.0.03); wnd 60 CFR Parts 26k and 265, Subpert 1,
Nine of the ten Listed of f-site privete resident ial drinking water wells represent the nesrpst
unresteicted uses of groundust: © close to the WOF, The tenth drinking water

well, WIWELDS, |s located 29 km south of the Project and |s considered & backgroud drinking
whter soutce.
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BAMPLE LOCAT 10N MO | TORING/REPORT ING

VR e BEQUIREMENTS

5.0 km S5¢ ot Particulate oir

fox Valley somples around

ATFXVRD WRYNST perimeter

5.7 km NNW at y

Thames Corners mmsrmmu

Rond Report

AFTOORD

2.0 km NE on Monthly

Koute 240 Envirormentsl

20 Monitoring Trend

Analysis (four sites
oniys)

1.5 kin N¥ on

Rock Springs

Road

Al RSPROD

29 km § at Great

-

{ r )

AFGvaL

7 km ¥ at

Spring.ilie

Ao

6 km SSE at West

Velley

AFVE VAL

50 km W at

Dunk 1%

(background)

2.3 km S on

Duteh Hill Read

AFBOE N

+AFRT24L, AFREPRD, AFGRVAL and AFBOENN.
SOAFRSIRD ardd AFGRVAL .

1990 QFF SLTE MOMLTORING FROGRAM
SAMPL NG COLLECTION
dREQUENES.

Cont inuous air workly
particulete
filter
Comt | nuous Weekly (2 sites
deslceant only**)
colum for
water vapur
toliection
Cont { wous veekly (¥ sites
charcosl only**)
caroridge

A2

TOTAL ANNUAL
~SAMELES.

4o (52 per
locetion)

106 (52 per
site)

106 (52 per
site)

P N N N W R =L N R —re—s

ARALYSES PERFORMED/

Gross slpha/beta

Quarterly conposite for
Gr-90, gaoma \sotopit

W3

Quarterly composite for
1129






SANFLE LOCAT |ON
'-mw

2.5 km W
ATOMIOP
3.0 km 858
ATRIOP

5.7 km NNV
AFICFOP

.0 km NE
AF2eFOP

Met Tower On-
Site
ANRGE P

Surfece Seoil

(8 each of nire
it samplers
plus 26 km SS¥
ot Little
Valley)

§F Soil Series:

Buttermilk
Creek at Thomes
Corners Road
STICSEr

Buttermilk
Creek ot Fox

Cattaraugus
Creek ot

Springvilie Dam
SFSOSED

Cattarsupus
Creek at
Bigelow Bridge
(background)
SFRISED

Cattaraugus
Creek st Felton

m

MON | TOR I NG/ REPORT | NG
~BEQUIREMENIS

Collection of
fallovt particulate
ond precipitetion
arourd WNYNED
perimeter

3
Arvaal Envirorment sl
Raport

Long term fallout
sccumy. ot ion

i
m! !mvrmul

Monitoring Report

Deposition in
sediment downstrean
of facility
effiuents

Arva | !v;v*armtul

Monitor in, Report

*Senple 1o be split with NYSDOK,

*tanalysis on one of twe semiarvwial collections et SFTCSED and SFBCSED.

SAMPL ING

LIPL/NEDIM

Integreting
iguid

Surface [ 'ug
comporite & |

Gred stream
sediment

~JREQUENCY

Seminmnue: Ly
T8t sample of

SFSDSED each

sites only**)

TOTAL ANNUAL
~SANTLLS

60 (12 per
site)

10

10

ANALYSES PERFORMED/

o~ SEMPOSITE FREQUENCY

Grons elpha/bets, W3, ph

Gammp isotopic, $r-90,
Pu- 259, Am- 260
U-isotopic at SPRSPRD,
SFROENN and SFORVAL

Gross sipha/bets,
isotopic gemma and $1-90

U/Pu isotopic, Am- 241
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BEFCATE
BEECATD

BcTHL

BEMRELD
BFMCOBO
BFMyIDR
BFMHAUR

BFMCLE
BEMCTLN

Draft DOE S400.6, v.12.0.(1).

Radioact ivity mey enter o foad chain inwhich fish are & major component and sre consumed by the
loce! populetion,

Draft DOE S400.6, v.9.0.(1).
Dreft DOE 5400.6, v.¥.¢.11).
Milk fromanimels foraging around facility perimeter. Milk {8 consumed by all age groups and is

frequently the most important food that could contribute to the radiation dose, Deiry animals
pastured near the site and ot two background locations allow adequete monitaring,

Background control semples collected far from site,
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SAMPLE LOCATION
S S

Nearby
Locat lons
BEVNEAR

Remote
Locetions

(16 ki or more
from facility)
BIVCTRL

Beef cottie/
milk cow forage
from near-site
location N
BEHNEAR

Beef cattle/
miik cow forage
from control
south location
or north
location
BFRCTLS or
BENCTLN

Beef animal
from nearby
farm in
Aownw i el
direction
BPANEAR

Beet animal
from control
location 16 km
or more from
facility
BFBCTRL

in viginity of
the site (3)
BFONEAR

Control animals
(3) 16 km or
more from
feci(ity
BFOCTRL

MON I TOR | NG/REPORT ING

Fruit and vegetables
grown near facility
perimeter downwind
if possible

mmirmtn

Monitoring Report

Meat ‘beef foraging
near facility
perimeter, downwind
if possible

!
Arvual Environmental
Monitoring Report

Meat-deer foraging
near facility
perimeter

Reported:
Annual Environmental
Monitoring keport

*Sample to be split with NYSDON.

SAMPL ING

Grab biological
{3 each)

Grab biologicel

Grab biologica!

Individual
collection
biological

COLLFCTION

*honuelly, »t
harvest

Arvwan! Ly

Semianrual ly

*Avual Ly,
during hunting
season

*During year as
avallable

TOTAL ANNUAL
~SAMELES

3

ANALYSES PERPURMED/

Garma 1sotoyic and Sr-90
analysis of edible
portions, H-3 in free
moisture

Ganma isotople, Sr-90

Gamma 1sotoplc and $r-%0
snalysis of meat, W-3 in
free moisture

Ganme 1sotopic and Sr-90
analysis of meat, W3 in
free moisture
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SAMPLE LOCAT | O
- -

Thermo | umines -
cent Dosimetry
(TLD) off-site;
DETLD Serles

At each of 16

Compass
sectors, et
hesrest
sccessible
porimeter point
L ARRT

"5 points
land-fiL1,
19 km SW
(backyroud)
nr

1500 m NW
{dowrw i nel
receptor)
®20

Springville
7Thm N
”

west valley 5 km
$SE

gnt valley,
kv §

(be-kgrows)
w23

Punkirk, 50 km
NV (background)
o

Sardinia-Savege

Rd. 24 km NE
(background)
e

MON 1 TUR TNG/REPORT I NG
VLT L.

plrect radistion
around facility

s
i
Enviromentsl
Monitoring Tremd

Aralysis

Arvanl Envirormentsl
Monitoring Report

e o p—— B e e e

1920 OLE SLYE MONITORING FROGKAM
SANPL ING COLLECT IO TOTAL ANNUAL ANALYRES PERIORMED/
~JRERUENCY. LBAMPLLE " +
Intograting LiF Guar terly W60 (% Tibs Guntterly gaume rodietion
1o ot ebeh of 23 ERpoki e
locations,
tollected &
Limes por
year)
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BEVNEAR

BIVCTRL

BEHNTAR

BINCTLS

BENCTLN

BPBNEAR

BFuCTRL

BIONEAR

BFDCTRL

N N R eemrm=a—t

praft boe 54006, Vv.9.¢.(2).

Fralts and vegetables collected from areas near the site, Collected, If possible, from sress
near the site predicted to have worst cese downwind concentrations of redionuclides in afr and
soll, Sample snalysis reflocts steady stote/chronic uptake or contamingt fon of foodstutfs as
& result of site sctivities. Pussible pathwey to humans or indirectly through animals.

praft DOE 5400.6, V.9.c.(2).

fruits and vegetables colled ted from area remote from the site. Background fruits and vegetables
col lected for comperison with near-site semples, Collected in aress(s) of no possibie site
impact

praft DOE 5600.6, v.9.c.(2).

Nay collected from areas near the site. Same os for near site fruits and vegetables (BFVNEAR),
Ingitect pathuay to humans through animals. Collected with either beef or milk sample location,

praft DOE 5600.6, v.9.c.(2).

Nay collected from ereas remote from the site, Background hay collected for comparison with
near-site sanples. Collected in arenis) of no possible site inpact.

DOk $400.6, v.9.¢.(3).

Boef collected from animals raioed noar the site Following the rationale for vegetable matter
collected near site (BEVNEAR and BFHNEAR), edible flesh portion of beef animals & anslyzed to
determine poss'ble radionuclide content passable directly to humans., For snimels foraging
dowrwind (n areas of maximum probable site impact.

Df aft DOE 5400.6, V.9.¢.(3).

Beef collected from animals raised far from the site. Background beef collected for comparison
with near-site samples. Collected in area(s) of no possible site impact,

braft DOE 5400.6, v.9.4d.
venison from deer herd found Living near the site. Same ~« for beef (BFBNEAR).
praft DOE 5400.6, v.9.4.

yenison from deer herd Living far from the site. Background deer mest collected for comparison
with near-site samples. Collected in area(s) of no possible site impact.

A-24h












Figwe A-L Locction of On—-Site Air Effluent Points.
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! et S
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Keeping Up with Regulatery Changes




APPENDIX B

Regulations and Standards
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TABLE B -1

Department of Energy Radiation Protection Standards
and Concentration Guides *

1
Effectiv. Dose Equivalent Radiation Standard for Protection of the Public |
Continuous exposure of any member of the public from routine activities:
100 sarem/year (1 mSv/vear) from all exposure pathways
J

Radionuclide:

H-3
C-14
Fe-55
Co-tl)
Ni-63
Sr-%0
Z1-93
Nb-93m
Te-
Ru-106
Rh-106m
Sh-125
Te-125m
1-129
Cs-134
Cs-135
(s-137
Pm-147
Sm-151
Eu-152
Eu-154
Eu-155

Department of Enery Derived Concentration Guides (DCGs)

for Tngestion of Drinking Water and Inhaled Air («Ciml)

In Air

1E-07
6E-0
SE-0
SE-11
2E-(9
9E-12
4E-11
4E-10
2E-00
3E-11
6E-08
1E-09
2E-0
TE-11
2E-10
3E0
4E-10
3E-10
4E-10
SE-11
SE-11
3E-10

In Water

2E-03
TE-08
2E-(4
SE-06
JE-04
1E-06
YE-038
JE-04
1E-04
6E-06
JE-04
SE-08
4E-05
SE-07
2E-06
2EA05
3E-06
1E-04
4E-4
2E-08
2E-05
1E(4

Radionuclide:

Th-232
1.2
u-
U-
U
U2
Np-239
Pu-238

[ e e e =

- A

Pu-239

Pu-240
Pu-241
Am-241
Am-243
Cin-243
Cm-244
Gross Alpha
(as Am-241)
Giross Beta
(as Ra-228)

* Ref: DOE Order 5400.5 (February K, 1990). Effective May 8, 1990,

in Air

TES
9E-14
9E-14
1E-13
1E-13
1E-13
SEA9
3E-14
2E-14
2E-14
1E-12
2E-14
2E-14
3E-14
4E-14

2E-14

3E-12

In Wate

SE-08
SE-07
Sea7
6E-07
SE-07
6E-07
SE-05
4E-08
3E-OR
3E-08
2E-06
3E-08
3E-08
SE-08
6E-0%8

3E-08

1E-07
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TABLE B - 2

Environmental Standards and Regulations

The foliowing environmental standards and laws are applicable, in whole or in pan, to the West Valley
Demonstration Project:

DOE Order 5400.1, “General Environmental Protection Program,” November 1985,
DOE Order 5480.1, “Requirements for Radiation Protection,” August 1981,

DOE Order 5480.1A, “Environmental Protection, Safety, and Health Protection Program for DOE
Operations,” August 1981,

DOE Order 5484.1, “Environmental Prowection, Safety, and Health Protection Information Reporting
Requirements,” Feburary 1981,

Clean Air Act. 42 USC 1857 ¢t seq., as amended, and implementing regulations.

Federal Water Pollution Coatrol Act (Clesn Water Act). 33 USC 1251, as amended, and implementing
regulations.

Resource Conservation and Recovery Act. 42 USC 6905, as amended, and implementing regulations.

National Environmental Policy Act, PL 911-19%, 42 USC 4321-4347, January 1, 1970, as amended, and
implementing regulations.

Comprehensive Environmental Response, Compensation, and Liability Act. 42 USC 960 including Superfund
Amendments and Reauthorization Act of 1986), and implementing regulations.

Toxic Substances Control Act. 15 USC 2610, as amended, and implementing regulations.
Environmental Conservation Law of New York State.

The standards and guidelines applicable to releases of radionuclides from the West Valley Demonstration
Project are found in DOE Order 5400 5.

Ambient water quality standards contained in the State Pollutant Discharge Elimination System (SPDES)
permit issued for the facility are listed in Table C- 5.1in Appendix C - 5. Airborne discharges are also regulated
by the Environmental Protection Agency under the National Emission Standards for Hazardous Air
Pollutants, 40 CFR 61. 1984,

The above list covers the major activities at the West Valley Demonstration Project but does not constitute 4
comprehensive enumeration.

1S



TABLE B - 2
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West Valley Demonstration Project Environmenial Permits

Permit Number Issued by Fapira t Fype of Per |
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TABLE B - 3 (concluded)

v

West Valley Demonstration Project Environmental Permits

Calendar Year 1990
Permit Number Issued by Expiration Type of Permit
WVDP-387-01 EPA Certificate to Operate Radioactive Air Sourge:
Supernatant Treatment Ventilation System -
WVDP-487-01 EPA Certificate to Operate Radioactive Air Source:
Low-le\?l Waste Supercompactor Ventilation
System
WVDP-587-01 EPA Certificate to Operate Radiu?ctivc Air Source:
Outdoor Ventilation System -
WVDP-687-01 EPA Certificate to Operate Radioactive A'&r Source:
Process Building Ventilation System -
PRT-747595 US.DOIFISH  1231%0°  Depredation Permit
& WILDLIFE
SERVICE;
NYSDEC
NA7 NYSDEC N/A 4 Hazardous Waste Treatment and Storage
Interim Status Application (RCRA Part A)
I Nonradioactive waste is removed 10 a commercial landfill and is not incinerated. The permit became
inactive in February 1990
o Permit was terminated during 1990.
’ Application pending in 199G for this process. Approval documentation received January 1991,
¢ Renewal application was submitted to the New York State Department of Environmental Conser-
vation in May 1990,
? National Emission Standards for Hazardous Air Pollutants (NESHAP) temoorary permits are valid
until the final permits are issued.
6

Permit renewal request submitted to Fish and Wildlife Service in January 1991

Will operate under interim status until NYSDEC requests Part B of RCRA application.






APPENDIX C - 1
Summary of Water and Sediment
Monitoring Data
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TABLE C-1.2

Comparison of 1990 Lagoon 3 Liquid EMuent Radioactivity Concentrations
with Department of Energy (DOE) Guidelines

ISOTOPE Total (i) Avg conc., DCG % of DCG
Released" (uCimL ) wCiimL)
Alpha  9ME+ 2,36 E-08 Notapplicable’ - - — ~-
Beta ‘ AM4E+ 4 1.07 E-06 Not applicable b -
HA  ARE+06 1.06 E-04 20 E03 53
C-14  69E+03 1.65 E-07 7.0 E-05 0.2
Sr-90 1 250E+03 5.97 E-08 1.0 E-06 6.0
1129 AROE+02 928 E-00 S0EQ07 1.9
Cs-137 LI9E+ 04 284 E07 3.0 E-06 9.5
U2 L S0E+02 1. 36E-08 SOE07 27
U238 ¢ 237E 401 5.66E-10 6.0 E-07 0.1
U238 1.89E + 02 451E-9 6.0 E-07 0.8
Pu-238 J6SE+00 871 E-11 4.0 E-08 0.2
Pu-239  250E+00 597 E-11 30 E-08 0.2
Am-24i | 7.66E + 00 1.83E-10 3.0 E-08 0.6
TOTAL % OF DCG 209
% Total volume released = 4.19E + 10 mL measured at actual on-site release point.
b Derived Concentration Guides (DCGs) are not applicable for gross alpha or beta activity,
: Total U (ug) = 5.79E + 08, average U (mg/L) = 1.38E-02.

Total percent DCG for specific measured radionuclides does not include % of DCG for U-232 because
of analytical uncertaintics. Total % DCG mcluding provisional reporting of U-232 would be 86.29% for 1990

Cl-4



TABLE (

1990 Radioactivity Concentrations («Ciml

in Surface Water Upstream of the WYDP at Fox Valley (WFBUBRG

Alpha Beta

FABLE ¢

1990 Radioactivity Concentrations ml

in Surface Water Downstream of the WYDP at Thomas Corners (WFBUTCB




TABLE C - 1.5

Radioactivity Concentrations («Ci/mL)
in Surface Water Downstream of the WYDP at Frank's Creek (WNSPOOG)

MONTH Alpha Beta H-2
January 290 = 2.0 £-08 430 2 03 E08 S.81 % 0.3 Fd6
February <135 B0 226 % 0.2 B8 < 1.00 BO?
March 153 2 1S B9 $30 20508 741 = 0.3 E06
AP"“ <1 19EM AK2 = 03 EO8 3132 02 ED6
May <140 Ed® 288 2 QI ELOB 141 = 1.1 E07
June 700 & 5.2 a9 177 2 0.1 07 258 2 0.1 E-08
July <240 B9 167 2 01 E07 118 = 0.1 E-06
August < 3.90 B0 203 + 0.1 E07 925 o 12 07
September <184 F9 208 0.7 E08 3119 = 1.2 E407
O tober < 1.50 .09 265 % 04 08 215 £ 1.2EQ7
November 1228049 184 201 E47 118 = 0.1 B8
December < L L9 {68 2 03 F-08 < 1.00 B07
TABLE C - 1.6 I
1
Radioactivity Concentrations («Ci/mL)
in Surface Water Downstream of the WYDP at Frank's Creek (WNSPOO6) |
19990 C-14 Se-90 1129 Cs-137 U244
IST QTR 836 + 103 EL07 152 = 0.3 E-08 <49 E09 1.30 = 1.1 B08 400 + 077 E49
IND QTR 112 £ 02 B0 296 = 0.4 F-08 <498 B9 405 = 21 EO8 248 = 0,49 E-08
SRDQTR <S4 B8 463+ DS B8 <114 E-09 1532 14E08 .77 2 255 E-10
4TH QTR < 240 E-08 157 % 0.5 E-0R <114 B9 1.50 = 1.1 E<08 754 = 296 E-10
U-238 U-238 Pu-238 Pu-239240 Am-241
IST QTR <2810 432 2 242 E-10 <74 E11 < TA E-11 2.58 = 129 E-10
IND OTR 192 = L S1ED9 B.63 = 272 E9 <581 E-1) <477 E-11 « 191 E-10
IRD QTR <133 E-id 451 = 200 E-10 746 2 621 E-11 <435 E-11 149 + 120 E-10
4TH QTR 2W=1ME-10 128 £ 038 B9 114 = 083 E-10 142 2G93 E-10 <808 BE-11

- 0



TABLE C - 1.7

Radioactivity Concentrations («CUmL) in Surface Water
Downsiream of Buttermilk Creek at Felton Bridge (WFFELBR)

1990 Alpha Beta H-3 Sr-% Cs-137
Janvary <15 b8 343 2 11 B <10 07 240 2 14 B9 <11 B8
February « TS E0 A57 £ 12 B0 <10 EQ7 <13FE <11 E<%
March <11 B0 LRSS Y 8 <10 E07 <11 B9 <11 P48
April <73 B0 3632 11 E0 < 1.0 07 139 = 137 B0 <11 E08
My < | 2649 413 2 12800 <10 E07 <1.7E09 <11 B8
June <14 B9 203 = 11 Eam 135 2 1.1 E07 <15k < 1.1 E08
July <22 B0 ARl = 14 E4W <10 E07 <16 B9 <11 F08
August <13 E00 320 2 14 B < 1.0 E07 <14 P < 1.1 B8
September <13E00 A2l 2 1AEM < Lo EO7 200 £ 19 E-A® <11 E08
October 659 & 39 E4W 728 2 LTES <10 ELQ7 387+ 21 ED9 <11 E8
November 362 2 26 B9 344 2 13 HA9 < 10BN <21 E49 < 11E08
December <48 B9 4.26 2 24 £ <10E07 <17E4® <11 E-08
TABLE C - L%
1990 Results for Potable Well Water Samplod around the WVDP Site

N A i e B e T VAT 8 A e b e -

Sample ID pH Conductivity®  Alpha** Beta** H.1%* Cs-1179e
WFWELO1 7358 ™2 <TEA0 2222 1OED9 <1 EQ <37TB08
WIFWELD2 670 29 1252 12E00 S92 1SIE®  <LOEO? <37 E48
WFWELO? 6.9 872 <IOBE 2242 1MED < 10TEGT <37 Ed8
WFWELD4S 814 1610 <166t L63E08 <2MEAN < 78S E08 <3TE08
WFWELOE 630 321 <19 E-W0 258 = 169 B9 < 1O E4Q7 <3 7TE08
WEFWELD6 745 263 <662 E-10 <145 B9 < 1.0 E-07 <3 7E08
WFWELLT? 770 34 <BIME10 251 £ 140 E09 < 1.0 B0 <37 E08
WFWELOS 744 457 1932 190E 2972 IBMEQ <1l EO? <37 B8
WFWELOY 791 626 <ISEMM  266% IBE08  <10SEO? <3748
WFWEL10 7.26 583 <996 E-10 <156 E49 <10 EQ7 <37 B8

0, ‘
* ymhos/em@ 25 C **Ci/ml.




TABLE C - 1.9

1990 Radicactivity Concentrations in Stream Sediment around the WYDP Site

W Cg dry weight from upper 18 cm)

Location

SFBCSED
SFSDSED
SFTCSED
SFCCSED
SFBISED

SEBCSED

SFCCSED
SFBISED

SFBCSED
SETCSED

Date Alpha Beta K-40 Cs137 Sr-90 Co60
June 190 192 0B8EDS 1872055E05 163+ 02E05 S48+ SAEE-08 183 2 060 47 < LOE07
June 1990 261 2 1O7TELS 192 20MEDS 1332 025E08 1532 0EQ7 A8 2 0% EL7 <10 E4?

[ June 1990 1412 0MEDS 19 2056E05 1452 026E08 1M £ 02 E06 261 £ 059 E? <12 B07

i June 1990 1122067E05 1232 04BEGS 117204 E08 3222 0WELDT 288 2 077 E0T 807 % 614 08

[June 1990 2532 OWELDS 18522 045E05 1292020608 6E32z418E(8 165 2 080 EL07 < 1.0 B07

I Nov. 1990 1122091E05 190 20S5E05 1362021 E05 2472 207E08 319 % 087 B <d7EA8

INov. 1990 2192 097E05 2322060005 1352 021E05 5072 0RSEDT 114 2 016 E-06 <43 P08

[ Nov. 1990 1562 077EQS 2022055E-05 1352 017E0S 1762 020E-06 118 2 0 E-07 <52 F8

[ Nov. 1990 173+ 082E-05 1922052F05 1282 020E408 220 x 047ED? < 1LOEL7? <46 Ed8

[Nov. 1990 1092 063E0S 1492 047E05 17 2016608 465 2 257F08 219+ 07 EM <42 E08
UM U-238236 U-238 Pu-238  Pu239240  Am-241

(June 1990 872 = 193ELT <521 E-48 902 x 197E0?7 850 = 720 E08 <285 E08 9.05 = 556 BO08

T June 1990 6.7 = 18] E07 <590 E08 174 = 19S5 E07 <458 EOK S8 E08 215 2 08 BT

Cl-8



TABRLE ( 1. 10

1 990 Contributions by New York Stute Low-devel Waste l\“lun..y’ Area (SDAs

in West Valley Demonstration Project Liguid EfMuaent

TOTALS

-2\ ’
U-238
1I-238
Pu-218




TABLEC-1.11

Collected at Air Sampling Stations around the WVDP Site

1990 Radioactivity Concentrations in Surface Soil Samples (in 4 Ci'g dry weight from upper 18 em)

y i

Location

SFFXVRD
SFRSPRD
SFRT240
SFSPRVL
SFTCORD
SFWEVAL
SFGRVAL
SFBOEHN
SFDNKRK
SFLTVAL

SFRSPRD
SFGRVAL
SFBOEHN

K-40

Cs-137

Sr-9%0

Am-241

Pu-239/240

115 2 018 EDS
1.19 2 021 EDOS
1.08 = 015 E08
1.36 = 0.21 EL0S
221 2 0. M E08
1.29 = 0.20 E0S
923 = 1.64 ED6
129 2 017 B0
142 £ 0.22 B8
127 2 ¢.21 EAOS

w2 M

8AS = 129 EO7
137 £ 022 E06
938 = 118 ELO7
426 =+ 0.7 EN
685 = 37 EO8
140 2 0.23 E06
<51 E08
205 2 023 E06
§71 £ 054 £
248 = 055 EO7

U-235/236

4.10 = 080 BE07
512 £ 097 ED7
381 = 081 EO7
296 2 0N EQ7
209 £ 02 EL7
287 2 0. EO7
545 = O EL?
349 2 0.76 EY
270 = 0.68 EO7
1.38 = 069 EL7

U-238

128172007
9.63 £ 2.06 E-07
730 = 23 EO7

655 + 6,38 F-08
<628 E-08
<R35S E-08

Cl -

648 = 161 EQ7
7.21 2 LM ED7
830 = 223 EQ7

10

1.4 £ 0.4 EL7
135 2 064 EO7
658 423 E8
1.57 2 0.71 EO7
310 = 135 EO7
L16 x 0.61 E-07
785 2 SR ELE
262 + 098 BEO7
207 = 085 E4O7
138 =M EOY

<28 E4R
<« 23 EH8
<3STEAR
<227TE48
<263 L8
<207 E-08
<311 F08
<220 E08
<345 E08
< 146 B8




Recording Air Flow at an Environmental Air Sampler




APPENDIX C -2
Summary of Air Monitoring Data



FABLEC - 2.1
b - ST——— — T — T S A——————
1990 Alrborne Radioactive EMuent Activity Monthly Totals (cur
from Muain Ventilation Stack (ANSTACK
IR, MR bt A —— E—.
MONTH Alpha Bota tritium
|!!»H-!\
Februar
Marcl
\pril
'\"\
’ 1Nt
July .
August N
September
October
November
December
1990 TOTALS ¥
FABLE ( 2.2
1990 2 ‘rhorne Radioactive EMuent Activity Quarterly Totals (curies
from Main Ventilation Stack (ANSTACK
QIR Co-6l Sr-%) 1129 Cs-134 Cs-l bu-154
ISTCOIR
sNDUTR "
IRD QTR
dTH QR
1990 TOTALS
LU-2M L2382 U238 ru-il Pu-23924 Am-241

ISTQTR
IND QTR
'RD QTR
dTH QTR

1 I\
1990 TOTALS




PP R n—— - e e Ty T R

TABLE C- 2.3

Comparison of 1990 Main Stack Exhaust Radioactivity Concentrations
with Departinent of Energy Guidelines

1ISOTOPE Halfdife  Total uCi Released ' Avg Cone. peG worneG '
WCuml) WCvml)
Alpha NA IWEL0(IDIE+0S By 31E18 na .
Beta NA 207TE+02 (766 E+ 06 Bq) 23612 N,Am
H3 28ym  LOE+BERE+WRY (g0 Y | E07 02
Co-60 527ym <IBEDL(«6TE+03Rq) <20 E16 8 E-1 <01
Sr-90 Widyn  6IBE401 (229 + 06 By) 69 E14 VE12 08
1-129 1S7TE+07yrs  STIE+01 (212 E+06 By) 64 B4 7E-11 <01
Cs-134 206yrs €12ED1 (<44 E+mMBg) < 13E16 2§10 <01
Cs-137 Wyn S.95 E 401 (220 E 406 Bg) 67614 4E-10 <0
Eu-1584 8Bvrs < 1S EOL (<56 E+03 Bg) <1 7E-16 SE-11 <l
v '® 245E+08ys 841 E02 (211 E+ 03 Bg) 94 17 9E 0.1
U238 ¢ TIE408ys 281 F02 (104 E+03 Bq) 12617 1E13 <01
v ' AATE+Myrs 305 E02 (113 E+03 By) 3467 1B <01
Pu-238 8707 yrs 6.04 E01 (223 1+ 4 By) 6816 314 39
Pu-239 24E+0dyrs TI2E01 Q63 E+ 04 By) 8OE-16 2E-14 40
Am-241 4Nyn 160 E +00 (592 1+ 04 Bq) 1B ES 2E4 9.0
167
Notes:
4 Total volume released at 60,000 ofm = 8.92E + 14 mL/year. 4Ci values are expressed also in Bq.
b Derived Concentration Guides (DCGs) are not specified for gross alpha or gross beta activity.
€ Total percent DCG for applicable measured radioauclides. The percent DTG at the site boundary
4 location with the highest annual average concentration is only 8E-0S.

Tritium reported in pCymL = 1.°E-04,
Total U (ug) = LOSE +05; average U (pg/mL) = L17E-04.

DCGs are hawa £+ reference only. They are applicable to average concentrations at the site boundary
but not 1 » stack concentrations, as might be inferred from their inclusion in this table.

C2-4



MONTH
lanuars
Fel T8
Marct
\A
May

it
July
Aupust
) .
septemn

l Cctobwr
\

November

December

1900 TOTALS

JIR { NS00
I Qlk
3 -“‘w"‘_‘lk
i RD QTR

ITH QTR
90 TOTALS

IS Jit
NDOQTH
b TR
iTH QI




TABLEC - 2.6

1990 Airborne Radioactive EMuent Activity Monthly Totals (curies)
from the Contact Size Reduction Facility Ventilation Stack (ANCSREK)

MONTH Alpha Beta
January < 25E09 BA2268E (0
February < 2.0E09 160268 -0
March < 339 144410 ~08
April <27E0 206=10E~08
May < 2.2E49 1 M+ 10E~08
June <550 320214 E=08
July « 3 1BE0W 10908 E—(K
August <29E40 < OREIN
September <d 2B 47216 E-08
Ovtober < 34Ed0 13610 F~08
November <279 164210 E~08
December <33F4m 219212 E-08
1990 TOTALS < 11508 2212 04E-0
TABLEC-2.7

1990 Airborne Radioactive EMuent Activity Quarterly Totals (curies)

from the Contact Size Reduction Facility Ventilation Stack (ANCSRFK)
m

QTR Co-60 Sr-9) 1-129 Cs-134 Cs-137 Eu-154
IST QTR <12 B4R <95 E10 450 = 0.7 B-08 < 1.0 E-08 < LU E08 <68 B9
IND QTR < LOEOK 3NN 03 EH <65 B9 <71 E09 <KS E49 <SS9 BN
ARD QTR <65 E-09 <5S3E-10 «STELG «34 BaM <40 B8 <45 EAm
4TH QTR <62E-09 181 = OR EL9 <51 6409 < 4.0 B9 <45 E<8 <3 00
1990 TOTALS  <18E08 TR 14E09 625% 12E08 <13 E08 < 1.5 E-08 <11 E08
U-2M U-238 U-238 Pu-238 £ 039240 Am-241
IST QTR <95 E-10 5§94 = SAEAD <92 E-10 <S53E-10 TN £66E10 671 2 51E10
ZND QTR “ew s \(J' ‘\‘uahlt LA LA RS e
IRD QTR <67 E-10 <S3E-10 804 = 72 E-10 <38 EAD <S4 E10 628 = 52 E-10
4TH QTR 795 2 63E-10 <44 .10 7952 63610 <33 E.10 <63 E0 1172 07EW
1990 TOTALS <13 L0 <RTE-10 252+ 13EM9 <73 E-10 <11 E49 2472 1.1 B9




TABLEC-2.8

1990 Airborne Radioactive EMuent Activity Monthly Totals (curies)
from the Supernatant Treatment System Ventilation Stack (ANSTSTR)

MONTH Alpha Beta
|
January < |.SHO0 6t -0 j
February < | 909 B8 L~00 ‘
March < 2 THM S08264 1~ ‘
April < | KE4m 642450 FE~18 i
May « 1 SEL9 791281 E~(9 |
June < 31w K7 -0 |
July < 214 LUBAS 610 ?
August « 1.5E40 140207 08 |
September < 2 1E4m <V 1EDY :
October < J0EAM 1207 F ~08 |
November < 1 9E0 1 0206 E 08 |
December <1989 101207 E~08 L
|
| 1990 TOTALS < 11E0 1 1020207 {
|
et S e e v i —— == — i ——
TABLEC-2.9
1990 Airborne Radioactive EMuent Activity Quarterly Totals (curies)
from the Supernatant Treatment System Ventilution System (ANSTSTK)
QTR Co-60 Sr-9(0 1129 Cs-134 Cs-137 Eu-154 |
IST QTR <SS EL <6.7E-10 711 20807 <47 E49 <4.2 By <42 00 1
IND QTR <11 B8 235225610 703 2 04 B <72 Fd9 <83 09 <530
i IRD QTR <47 B 175 2 04 B.09 346 2 02 B <30 B9 <28 F-9 < 3R B9 '
4TH QTR 20 £ 21009 12520606409 397 2 03EM <28 B-09 <30 B 3EED |
1990 TOTALS <14 H08 440 2 LOE09 2162 0.1 E06 <95 Hdm . JE-O8 < 8.6 .09 {
| U-234 U238 U-238 Pu-238 Pu-219/240 Am-241 Jl
IST QTR 391 £ 2.1 B9 <11 E09 $27 2 21 B9 108 = 0.8 B9 <61 E-10 267 % L1EA® |
IND QTR o e Not available e tee e !
3RD QTR LELE B8 B 1 <30 E-10 <45 E-10 <32En <22 E-11 <31 E-10 .
JTHQTR 5162 SO EA0 <41 E-10 «<44 k10 563 241 E-10 <26 E-10 33 2 10E09 |
1990 TOTALS 5372 22FE09 <1.2E4M 5162 22FEM8 1672 09 E4W <64 F10 629 + 15 L4 |

!
]

|



TABLEC-2.10

S——

MONTH

1990 Airborne Radioactive EMuent Activity Monthly Totals (curies)

from the Supercompactor Ventilation System (ANSUPCY)

Y SE——

Alpha Bet
January < 14510 254206149
February 2663 1 8E-10 17620 4509 ‘
March <20E-10 208 % 0 6149
April <8 1E-11 15720 5E49
May < 14E.10 1 650549
June < | TE-10 1652 04F 48 ,
July < 14E-10 1,06+ 030 4% |
August < L.5E-10 240405649 .
september < 1.7E10 30020708
October < 19E-10 1 940 6E09
November < ) JE10 17820 SE09 {
December < 1.6H-10 145 06809 1
1990 TOTALS <S4F 10 235202~ 08

TABLEC-2.11

QTR

IST QTR
IND QTR
IRD QTR
4TH QTR

1990 TOTALS

IST QTR
IND QTR
IRD QTR
4TH QTR

1990 TOTALS

1990 Airborne Radicactive EMuent Activity Quarterly Totals (curies)

from the Supercompactor Ventilation System (ANSUPCY)

Co-60 Sr-%0 Cs134 Cs-137 Eu-154 |

<A0EA® "2 17TE 0 <14 E4W <22 E4W < 1.2 B9

<1909 1.22 2 0.1 E0 < 18 B9 < | § EAR «12E409

<10 EAN <38 E-10 <66 EN0 « 71 K10 <76 E1D

<15E9 <12E-1D0 <80 E10 <S57E-10 <61 E-10

<40 B0 244 L 04 A0 <ISEM <JOEM <20 B08

U-234 U-238 LU-238 Pu-238 Pu-239/240 Am-241

<11E-10 <L1E-10 < 1.1 E1D <15 E-10 <10 E-10 427 £ 20 EA0 |

98 el Not availabie i Y iy :

224 2 1210 101 2 10E-10 112 2 1.0 B0 BRY =2 64 E-1] c4SE 1L <44 E-11 ‘
126 = 1.1 E-1D < 73E-11 <76 E-11 632 2 SEE-10 <36 E-10 1152 07E-W0 |
460 £ 20 E-10 <16 E-D < | TE-10 K71 =60 E-1D <3KEAD S8 = 22FE-10




FTABLE ¢ .

at Fox Valley Air Sampler (AFFXVRD Ciml

MONTH Alpha Beta Stronti )




TABLEC -2.14

1990 Radioactivity Concentrations in Airborne Particulaies ]

at Route 240 Air Sumpler (A} RT240) in 4 Ci'mL I

MONTH Alpha _ Beta Steontium-%) Ceslum-137
JAN 504 2 796416 20540.36-14 O
FEB <6916 19603814
; MAR < 69E-16 1.782038-14
l Ist Qtr < 1.20E-16 « 56710
: APR 115 = ) OF-1S 179203014
‘| MAY < T4E16 125203514
JUN <H2E-16 190 2 CAE 4
2ud Qtr 4514 24E-17 < 6.025-16
‘ JUL < 1 0F-1$ 2182041-14
l AUG 0.4929.2E-16 1 87204K-14
SEP 1182 1.6i3-15 2162 04E-14
Ard Qtr 3.20 = § sB-16 < 291E-16
OocT <B.TE-16 LA 20414
NOV 10220 9E-15 25920414
DEC <7.1E-186 1 76203E-14
dth Qtr 256 = 0.6E-16 < 335E-16

TABLEC. 2,158 1
1990 Radioactivity Concentrations in Airborne Particulates i
at Springville Air Sampler (AFSPRVL) in uCi/ml
| MONTH Alpha Beta Strontium-9) Ceslum-137
JAN 1402 1.2E-15 375+0.6F-14 |
FEB 8 M8 1E16 175203614 |
] MAR 9.70x87E-16 158 £036-14 .
1st Qtr < 1. 20E.16 <R 40E-16
APR L19%0 9E-15 1.70£0.3E-14
MAY GH2263E-16 §Rd223E-15
JUN <6.2E:16 14202814
2nd Qtr I8x14E-17 < 68316
JUL <6416 1.36203E-14 ’
AUG 6.72£5.6E-16 150£03E-14 |
SEP 6522 53E-16 16320314
| 3rd Qtr <365E-17 < 1 6TE-16 .
OCT < 67E-16 1.50203E-14 |
NOV 1.3+09E-18 200+03E-14
| DEC L1120 8E-15 1.93=03E-14
| 4u,Q“- 735 2 40E-17 4 4226E-16

|

—_—



TARLE C-2.16 ‘l
1990 Radioactvity Concentrations in Alrborne Particulates 1
at Thomas Corners Road Air Sampler (AFTCORD) in «CVmi
MONTH Alpha Beta  Strontivm-9%0 Ceslum-117
. JAN 88126 RE-16 I B20F-14 |
| FER B7526.7E-.6 159203814 |
MAR KDW271E-16 1462 03F-14 |
15t Qtr < 930317 < 669H-16 |
APY 931279810 1330314
MAY 60244616 11220 264
JUN <65E-16 12620314
2nd Qtr 44121 5E-17 < 39KE-16
JUL < 73E-16 130203014
ALG 1282728 1t 14K 2 0314
{ SEp 0202 84E-16 198 £04F- 14
i 3rd Qtr 162 + 0.5E16 < J27E6
| OCT <R AE-16 18920 4E-14
' NOV 851285006 230204814 ‘
| DEC 1.79+76E-16 18520 3E- 4 ‘
l 4th Qtr 11§ £ 04E-16 <216 |
|
TABLE C-2.17
1990 Radioactivity Concentrations ia Airborne Particulates
at West Valley Air Sumpler (AFWEVAL) in «CimL
-
l MONTH Alpha Beta Strontium-%) Cesium-137
i JAN 96220 1F-16 2 7520.5E-14 |
i FEB 1452 1 1E-15 260£05E14
MAR 141212818 2 04F-14 |
Ist Qtr < L6OE-16 < 6:S0E-16 "
APR 1.332 1 1E-1§ 240204014
MAY 8202 7SE-16 1 19203614 ‘
JUN < 76E16 15820 3E-14 ‘
2ud Qtr 957233617 < 962616 f
JuL <BSE-16 161203014 ‘
AUG B220273F-16 20720314 ’
SEP 1L.9+0BE 1S 263=04E-14 L
3rd Qtr 113 2 0SE 16 <2 M4E-16 |
OCT < 77E-16 195 +04E-14
; NOV 1402 1.0E-18 249204F. 14
! DEC LIM=09E-15 23 =204E-)4

4th Qtr 128 = DSEA6 < 299F-16

SV —— S S ————— — SRS - SO — oo e



e

TABLEC-2.18

1990 Radioactivity Con.entrations in Airborne Particulates
at Great Valley Air Sampler (AFGRVAL) in 4 CiymlL

A £ D A R A At Sl M R it 1 A - i e S

| IS

MONTH Alpha Beta Strontivm-90 lodine-129 Cesium-137
JAN 1 WG IE-1S {83203 14
| FER 1042 0BE1S L8020 3814
MAR 112209618 163203614
1st Qtr L1632 " 6E- 16 <4 (RE-16 SA8233E-16 |
APR 1.172090E- 15 167203814 }
MAY < 63016 104 50 30-14 !
JUN <8316 2002 0.3F-14
2nd Qtr < 3ATEA? < A01E-16 c6MEA6 |
JUL < 6.26-16 1.27202E< 4
AUG <Y SE-18 1.6120.6E-14
SEP 9.002 6916 1LAS 203614
Ird Qtr <4 81E-17 « 242E-16 « 205E:16
OCT < T4L-16 143203814 ‘
| NOV 97529 5E-16 123204814 ‘
\ DEC 12921 0E1S 104K 14 1
Ath Qtr 135 = 0.3E-16 < 1.59F-16 < 220816
S
TABLE C-2.19 |
1990 Radioactivity Concentrations in Airborne Particulates
* Dunkirk Air Sampler (AFONKRK) in 4CimL
I e —————
MONTH Jnha Beta Strontium-90 Cesium-137
JAN BB THE 16 205+03E-14
FEB < 1.6E-16 153204114 i
MAR 9839.0E-16 16620314 i
ist Qtr < 1.2477:16 < S19E-16 l
AFR 1.20£09F-18 1.69203E-14 ;
| MAY <6.20-16 1 04203814 ‘
| JUN < 7.7E-16 130203514
} 2nd Qtr 368 £ 19E-17 < ANIE-16 \
| JUL <8.1E-16 183203614 |
| AUG 851471616 1.56:20.3E-14 :
! “EP 11720KE-15 | 72203614
, 3rd Qtr < 444117 < 200016 |
; OCT < 76E.16 1020314 |
| NOV 12421 2E-15 267204E-14
; DEC 14221115 227404114 |
i 4th Q(l" 165 = D5E-16 < S RO 16
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R R R R R IR R~

TAKLEC 2.2

e——

Rudioactivity i Fallout During 1990 (nCim

H

‘ma)

Dutch Hili (AFDHFOP) Fox Valley Road (AFFAFOP)
- MONTH _ Gross Alpha Gross Meta A MONTH Gross Alphe Gross Beta HA
wCumly wCiml )
N 24 B4R LS B0l €10 By I DR E 1] e < 10 p?
A a6 L4 A0 an <100 ' i1 ) LI 0 ST I e o B (R
25640 120401 « 10 B07 A .3 B 20 By < 10 P4
o4y a0 pa 120 « 108407 APR RS 1) 6 AN < 10 Bt
v Ay A0 ¥4 40 B4 = 1.0 E07 MAY Y1 B2 LR < 10 B
o 22EQ) < 10 P47 s 36042 20040 <1004
| N EAEM A4 B « LoBEaY FIGY B4 L2 L4 ] <10 po?
| AG 9P« 61 B < Lu 0 ALG SHLEAR 22041 10T
sr TR0 M Em <, 80 sEr 26 E02 A0 a0 « Lo |
ot oK B2 16+ RTPRE TN S | 101 LEY ok |
NW S E0 A0 B0 < 10 E47 NOY sS4 pan SAE < LOpaO
LI 24 140 2.1 Bt < |Op? B ATEAR 411840 « 1007
Route 240 (AF24F0OP) Thomas Comers Road (AFTCFOP)
MONTH __ Gross Alpha _ Gross Beta H-A MONTH Gross Alpha Gross Beta WA
(wCyml ) wWliml)
J'N 24 B2 AN 20| < 10 E0? JAN (Y FD FRE w L OEAQY
B STE0 33 <10 P07 (a 6 L2 14 Ea « L0 R4N
VAR ATEA2 1SEM <1007 MAKR Arhan 1 9 1 « Lo Ea?
Al'R IR E JSEM el pan APR $6 042 L3 B « Loy
NAY 1.2 B o) B < |0 par May 6S B2 4914 PR B
JIN 10 B2 AREAO SAMPLE DRY | JUN 10ER 1S B4 SAMPLE DRY
JuL 14 B4 sy B0 <10E0Y UL T34 K S <10 b07
AUG 1084 TR EAL <10 B07 ALG 9.6 0 FR'R EE5) Lo ELY
§EP ASEAR S2EAM < LU AT SEP 46 L02 saba < LB
oor AKEM U <10 BO7 (T8 avpaz S1B01 A9 2 1 2EQT
POV 17602 32 B <JOEGT | NOV 18042 MTEG 2672 LARAY
'_! K0 o 30 101 «1O0EQY ' DEC _ SsEm 34 B0 <10EHT ]
Rain Gage (#NRGFOP)
THONTH  Gross Alpha  Gross Beta H-a
wCuml.)
AN <2764 24 B4 144 2 1.2 E07
L <11 542 L4 B < 10 BE47
N 90 BN 11 Bl <10 B0
iEP AR B2 48 B0 <10 k07
T (I B4R 41 B0 AT 1267
MOV 2B S Ea) « 10
DEC 15 E08 43601 <17 pAY
L
c2- N4







APPENDIX C -3
Summary of Biological Data






TABLE C - 3.2

Radioactivity Concentrations in Meat (Clg Dry) < 1990

Locution & MOISTURE SKR-W (siM Csam K40

DEER FLESH - NEAR SITE

(BFDNEAR #1) A 29521 9N < LaBan <1 REQT  TH ¢ 2620406
DEER FLESH - NEAR SITE

(BVDNEAR #2) 087 8721 SOLam COALSR  2M2008L4T 200 2 201E A%
DEER FLESH - NFAR SITE

(BFONEAR #3) 671 N/A < LIEQY <OOFAR 228 £041008
DEER FLESH - BACKGROUND

(HFDCTRL #1) 1] 14620774 < 7514 <1AEQT |06 2028108
DEER FLESH - BACKGROUND

(BFDCTRL #2) kY 37 2208049 R 28} 1 095EQ7 121 20 27EL058
DEER FLESH - BACKGROUND

(BPDCTRL #3) *45 1. 2207740 <K B8 c11E0T 989 # 232006
BEEF FLESH - BACKGROUND ‘

(BFBCTRIL /90 A 123 2 023 P48 <26 L8 <8BS 1232 015 EALS
BELF FLESH - NEAR SITE

(RFBNEAR )90 7% 427 2 049 P8 « 5.2 108 cSAES KW LA EOG
BEEF FLESH - BACKGROUND

(BVBCTRL )10/ 78 § 5822 08Ham « 281K C20E08 982 21 64106
BEEF FLESH - NEAR SITE

(HFBENEAR ) 1090 (31 < 1 55E4m « | 008 <2708 1012 OA6EOS

* N/A Not available

TABLE C - A3

| omer——————— .
Radioactivity Concentrations in Food Crops («Cig Dry) - 1990
LOCATION % Muolsture a3 pCivml) Se K40 Cotl) (sl

BEANS - NEARSITE M <KoY EO? S0+ UBTEOR 256 = 043 EOS <\ R EQT7 <15 L407
(BPVNEAR)

BEANS - BACKGROUND n2 <KBK EA7 T+ OR2VO8 310 2 055 BOS « 14 BT <71 B0
(BPVCTRL)

APPLES - NEARSITE RS 87 <RK] L47 G2 0NEME KM I8TED6 < LOED? <80 E-08
(BENVNEAR)

APPLES - BACKGROUND RS 24 20 1OED6 13520200808 B2 17MEM <«bWbE4R <28 BOR
(BPVCTRL)

CORN - NEARSITE §426 <83 E47 P62 126E00 5202 LIVEO6 <71 E4R < AR AR
(BFVNEAR)

CORN - BACKGROUND M <KR71 E47 ST 21 8EM 146 2 026 LS « 92 BN « 5108
(BFVCTRL)

HAY - NEARSITE 1452 128200606 Sa%v 2 062 ELHR 106 £ 030 BEOS <19 E07 <28 07
(BFHNEAR)

HAY - BACKCROUND 1264 V4 2 RMEDT 67 20MEM T2 198E06 <l14B07 <12 B07
(BFHCTLS)

c1-4




TABLE C .34

Radioactivity Concentrations in Fish Flesh from Cattaravgus Creek (uClg dey) - 1990

Cattaraugus Creek (BFFCATCO) above Springville Dam

1st Half 19%0 2od Half 1990

S0 CelM GV S CsldM Cpl?

Average N/A CSIHON <l Ak N/A N/A NA
Median NA N/A NA I ROE € 2200407 <2 1B

Geometnc Deviation (Avg) N/A N/A N/A 164 168 142
Maximum N/A N/A N/A 12422048 <SP < AMRLY
Minimum N/A N/A N/A cLAOLAN < BREOK < NTE AR

Moisture (Average %) %3 ™2

Cattaraugus Creek (BFFCTRL) Background

Ist Half 1990 2nd Hall 1990

Sra%0 CalM Culd? Se-90 Cs<lM Csld?

Average 150 2 082 148 N/A N/A NIA N/A N/A
Median N/A NA N/A 5 T N CR T R K T T 1

Geometric Deviation (Avg) N/A N/A N/A am 1R | 88
Maximum N/A N/A N/A STAL22048 €S TRAT e SuBRa
Minimum N/A N/A N/A TOL60F00 <1 ARGT  «13R4Y

Moisture (Average %) 821 4

Cattaraugus Creek (BEFCATD) below Springville Dam

Ist Half 1990 2nd Half 1990
Sr-% (sl Ol Sr9% Cs 1M sl
AWW 6L+ OMEIR <4l BAR «d4SEAR
Median N/A N/A N/A LS D8 <678 P08 <900 DR
Geometnic Deviation (Avg) N/A NA N/A 180 117 121
Mavimum N/A NA N, 245 B4 «YSEMR <11 B7
Minimum NA N/A N/A SMEM <6208 Se8EO08
Moisture (Average %) K24 A

N/A Not available
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Summary of Quarterly Averages of TLD Measurements for 1990 (Roentgen = 350/ Quarter)

|
18t Quarter 2nd Quarter Ard Quarter  d4th Quarter  Location Ay, l
‘ |

Location No.

\ Come s 00 @ o+ oy 02 2 0 Qs 0 (0 = w0

2 @ s M 00 a0 022 = (oM 02 ¢ s 021 & Mo

3 o s M 020 = o 021 o+ O Qo + 00 019 2 00 |
4 ms 2 e 09+ 0 TR 020 + 008 0y x

£ 017 s 0 02 = 0 0% »  xM 020 =2 001 00 2 O

6 015 & o0m 09+ R 21 = 003 ®e = 008 SULINE L |
] Come 4w ol ¢ o0 020 = 003 019 & M2 O & 004

% R U 0+ o0 022 ¢ @) 0y + o me = 008

9 My & M TR Qo = 04 09 2 MR 0k & 00

10 L oms s s 00 = 02 02 o+ 07 019 2 0 019 & 00 |
1" 07 2 022 1 O 04+ 008 02 &+ 002 01 = om |
12 02 a2 0% 019 & o0 23+ 0 02 £ M 0 o2 02

11 07 s o 00 026 & 002 022 = (M 021 = 00

14 U L R o+ o 04 = 20 = 003 01 = 00

)’* 015 s 06 @ & M2 G s 00 020 + 003 019 = 00

16 I R 02 % 006 0 = 0 0 = 00 00 = 00

17 L oms & om 020 + 00 023 % 006 00 + 4 020 = M

T oM 4 e oo s oS 4 o0 M5+ 00 (TR

190 020 & 00 024 = 0 m?7 = 00 024 = 002 04+ W3

20 07T & o o ¢ 2o+ oM 021+ 00 020 + 008

2 LS o m 020 0+ @ 021 % o0 019 = 002 s o+ 00

2 Lo % 0% 019 ¢ M3 2 o+ OM 019+ 000 020 = 009

21 ;s e 00 OI8 o+ O 00 & 0 OI8 2 002 0% 2 0

24 1408 2 3 137 & 407 1366 2 A3 1MS = 27 1A% & 97

28 oM % 01 03 ® 0N 0%« 00 ]y = 008 03 o+ 00K

26 00 o+ on T T 0M 3 04 03+ 08 03 * 006

7 T LA T 022 & o0l R4 = o |y o+ o4 2 o+ |
28 oK r 0 02 % 002 025 & OM (2% + M 02+ 0

29 Lo s s 025 &+ 005 029 + O 025 = 05 0 025 = 008

a0 I U 032 &+ 00S  0M % 002 OM = 002 31 % 00

Al T M0 & 002 3 o+ o) 01 o+ o0 020 + 3

2 0% = 003 ms o+ 005 oM = 00 030 = 0 029 = M

n 0% ot W 0 & o0 (T 0 = 008 0% = 006

M 0s0 & 012 085 2 010 08 % 018 087 & o0 088 = 90

a8 052 & o2 083 % @08 0% = 0 OM = 010 062 = 910

16 088 s s 2 K 06y = 07 0k = NS 64 = W

kb R 2 003 UL Y 03 = 03 018+ 00 ME = oM

ARe 42 * D0S M6 = 03 9+ 007 Mo+ 006 o6 = 008

ages CooR2 o+ 08 087 2+ 008 OBR 2 012 093 e+ 000 88+ 012

400 L2 o+ 0% 21 ¢ 2 25 & 08 231 0+ oM A7 = M6

4 03 = 017 2 003 020 2 2 09 % 008 07 = 00

Quarterly

Average®* 021 + (08 025 = on 28 = 04 me = o 024 = 08

Locations shown on Figures A-3 and A-6.
** TLDs 18,19, 24, 38, 39, and 40 are not included in the quarterly averages.
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TABLEC-82

West Valley Demonstration Project 1990 SPDES Noncompliance Episodes

Date Outfall Parameter Limit Value

RN Sum 001007 NH 21 mg/l. 346 mg!
00K

FEB %0 Sum 001 W7 N 20 mg 166 mg/l
(0%

FER % Sum 001,007 NH3 21 mgl 127 mgl
L

FUB Sum 01007 NH1 2 mpl 281 mpl
008

FEB % Sum 001,007 NH3 21 mpl S2 mglt
L

PR Sum 001,007 NHY 21 mg 197 mg/l
(0%

FEB % Sum 001,007 BOD.S S.0mpA 1208 mg
L

NOV %0 Sum (K11,007, 08 Ve 03, mgl 0.7 mg

NOV o7 Settigable Salias 03 mld G omigd

Comments

STP Plow: through
As sbove
Ap above
As above
As ahine
As abowe
Related 10 abv e
001 Fe high

Floc material
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APPENDIX C -6
Summary of Meteorological Data
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TABLE C-6.1

West Valley Demonstration Project 1990 Site Rainfali Collec.ion Data (inches) for week ending:

JAN 12 020 APR 03 a7l JUL O3 02 OCT 02 0.9
JAN 09 0.19 APR 10 1.58 JuL 10 1.86 o1 288
JANIE 0t . APR17 1.7 JUL 17 0.9 OCT 16 2
JAN2Y 084 . APR 24 0.59 JUL 24 1.07 OCT 23 1 68
JAN 39 051 MAY 01 0.08 JuL s 0.00 OCT 30 0.67
FEBOS 1.28 MAY 08 1.57 AUG 07 052 NOV 06 0.84
FEB 13 0.60 | OMAY 1S 219 AUG 14 116 NOV 13 0.84
FEB20 216 MAY 22 22 AUG 21 0.3 NOV 21 037
FEB2Y o | MAY 29 0.3 AUG 28 189 NOV 28 (86
MAR ¢ 0.00 JUN 08 0.64 SEP 04 0.08 DEC 4 112
MARI} 0.61 JUNT2 044 SEP 11 307 DEC 11 0.12
MAR20 103 JUN Y 066 SEP 18 118 DEC 18 168
MAR 27 | 015 JUN 26 0.3 SEP 28 1.31 DEC 258 1.40
DEC 31 192

6 -5
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1999 Weekly Rainfall Totui (inches)
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On-screen Review of Tritium Sample Counts
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APPENDIX D
Summary of Quality Assurance
Crosscheck Analyses



TABLED -1

Comparison of Radiological Concentrations in Crosscheck Samples

Units for air filters = pCifilter; soil and vegetation = pClg water = pCilml.
EML Quality Assessment Program QAP 31 1

between the West Valley Demonstration Project and the Environmen'al Measurements Laboratory (EML)

ISOTOPE Matrix Reported (WY)  Actual (EML)  Ratio of Rep Act* Accept?
Be-? 1 AIR 1.00E +02 {206+ 02 081 YES
Mn-84 AIR 4 00F + 00 417400 0.9 YES
Co60 : AIR 70K + 00 §17E +00 094 YES
Sr-90 AIR 210841 2.00E - 01 108 YES
Cs-134 AIR TA0F + 00 9.33E +00 0 PASS
Cs-137 AIR J40E + 00 3 S8E + 00 098 YES
Ce-144 AIR 700 + 00 708K + 00 ] YES
Pu-239 AIR 2 10E01 180 - 02 11.67 NO
Am-241 AIR 6 (W02 1 8O - 02 15 NO
U-238 AIR 2 00E-02 900K - 03 a2 NO
K-40 SOIL 55T+ 02 S61E +02 09 YES
Sr-90 SOl 4208 +00 5736 + 0 0m PASS
Cs 137 | SOIL 63E+2 642E+ 02 098 YES
Pu-239 SOIL, L61E +01 L7IE+01 0 YES
Am-241 SOIL LISE 400 226+ 143 PASS
U g ; SOIL 218K + 00 1L71E+ 00 127 PASS
K-40 VEG 142E+03 1.29E + 03 110 YES
St 90 ‘ VEG 7.36E +02 LRIE + 03 041 NO
Cs-137 | VEG 465E+01 4 ME 401 097 YES
U238 | VEG 4. 10E-01 6.00F - 0} 0.68 PASS
Ha3 WATER IS6E +02 395K +02 098 YES
Nin-84 WATER 6.65E +01 6.50F +01 1.02 YUS
Co-§7 ‘ WATER 1 ASE +02 138 +02 100 YES
Co-60 WATER 155E +02 1SSE+02 1.00 YES
Sr9%0 WATER 3SSE 401 317E + 01 112 YES
Cs-134 WATER S 90E + 01 653 + 01 0.86 YES
Cs-137 WATER 705E+ 01 683E +01 1.03 YES
Ce144 WATER L3SE +02 L32E +02 102 YES
Pu-239 WATER 250801 3.50F - 01 07 PASS
Am-241 WATFR 436801 33k - 01 1.2% PASS
U-238 WATER 2. 208401 1L67E - 01 132 PASS

Analyzed by International Technology Laboratory in December 1989, Results received in 1990,

* Ratiu of reported to actual: 1.2 - 0.8 acceptable; 1.5 - 0.5 pass.



TABLED -2

Comparison of Radiological Concentrations in Crosscheck Samples
between the West Valley Demonstration Project and the Environmental Measurements Laboratory (EML)
Units for air filters = pCiUNler; soil and vegetation = pCig; water = pCiimL
EML Quality Assessment Program (QAF) X y

ISOTOPE Matrix Reported (WY)  Actual (EML) Ratio of Rep/Act®  Acoept?
Be -7 AIR 468K + 01 S14E+01 091 (TS
Mn-54 AIR LOIE +01 9 60E + 00 1.08 YES
Co 57 AIR 6.52E + 00 6.50F + 00 100 YES
Co 60 | AIR 927E +00 G 40E + 00 0.99 YES
Sr <90 ‘ AIR 248E01 240 - 01 1.0 YES
Co-134 AIR L66E + 01 182E + 01 0.91 YES
Cs <137 AlR 205E+01 L CAE 401 1.00 YES
Ce-144 ' AIR 3.26F + 01 112401 104 YES
Pu-239 AIR ASME - 02 IWE - M 091 YES
Am-241 AIR S43E -0 S40E - 02 101 YES
U (N.g)z | AlIR 2.20E+00 5.10E - 02 4310 NO
K-40 SOIL SBAE + 02 6 08E + (2 0.96 YES
Sr-90 ' SOIL 4.13E+02 665E +02 0.62 PASS
Cs-137 solt 1L62E + 04 1 7SE + (4 093 YES
Pu-239 SOIL 187E+02 2128 +02 0.88 YES
Am-24! SOIL LI2E+02 1061 +02 1.06 YES
U (Nat) SOIL 1.20E + o4 2B0E +02 0.4 NO
K-40 ! VEG IME+02 IVE+R 103 YES
Sr-90 ‘ VEG 744K + 01 T02E +01 106 YES
Cs 137 VEG 2WE+01 2HSE+01 0.98 YES
Pu -239 VEG 4 B6F - 01 I3 -01 146 PASS
Am -241 VEG LME+00 307E - 01 & NO
v (Nmz VEG 9.68F - 02 1.06E +00 .09 NO
w3 ; WATER 190K + 03 196K + 03 097 YES
Mn -54 WATER LOTE 402 L03E +02 10 YES
Co -87 WATER L9SE + 02 | 98E +02 0.9% YES
Co - 60 WATER 1 B4E + 02 2.06E + 02 089 YES
Sr- 90 : WATER 8.29E +01 LHE+02 0.7 PASS
Cs - 134 ‘ WATER 417E+02 4A2E+ 02 0.9 YES
Cs -137 | WATER L 9E+02 L98E + 02 0.96 YES
Ce -144 WATER 450 +12 A.03E +Us 112 YES
Pu -239 WATFR 121E 400 1.04E + 00 116 YES
Am - 241 ' WATER $.52E - 01 8.60F - 01 1.03 YES
11.238 WATER 7.4E - 02 1LOOE + 00 007 NG

Analyzed by international Technology.
Units reported by WVNS as ug; reported by EML as pCi
* Ratio of reported to actual: 1.2 - 0.8 acceptable: 1.5 - 05. pass.
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TABLED -3

Comparison of Radiolog!cal Concentrations in Crosscheck Samples
between the West Valley Demoestration Project and the Environmental Measurements Laboratory (EML)
Units for air filters = pCi/filter; soil and vegetation = pCUig: water = pCimL
EML Quality Assessment Program (QAP) 33 1

:
| ISOTOPE Matrix _ Reported (WY)  Actual (EML) Ratio of Rep/Act®  Aceept?
i Muo-54 AIR 355K + 01 333+ 01 107 YES
| Co-87 AIR 1.25E 4 01 LME +01 110 YES
Co-60 AIR 238F 401 254E 401 0.%4 YEiS
' Sr-90 AIR 1.8SE - 01 9WF - 02 167 NO
: Cse134 : AIR 171E +01 163K+ 01 108 YES
! Cs-137 AIR L6AE +01 1STE+01 104 YES
, Ce-144 | AlR L7E+01 L 6SE 4+ 01 1.08 YES
j Fu-239 ALK 465E02 S.10E - 02 0.91 YES
Am-241 ! AIR 43SE - 02 160F - 02 1.21 PASS
U (Nat) AIR 104 + 00 9.85F - 01 116 YES
K-40 : sot SASE+02 5.13E + 02 106 YES
? Sr-90 SOIL 6,308 + 00 B.33E +00 0.% PASS
‘ Cs-137 SOIL JOIE+02 1.96E + 02 103 YES
Pu-239 SOIL 130K + 00 LISE + 00 113 YES
| Am-241 - SOIL 1.50E < 00 1.38E - 01 203 NO
l U (Nat, SOIL 2.10E + 00 2196 + 00 0,96 VES
‘ K-40 VEG LO9E + 03 LO3E+M 1.06 YES
f Sr-9 VEG T60F +02 8R9E+02 0.8S YES
Cs-137 ‘ VEG 1 90E + 01 LR2E +01 1.04 YES
Pu-239 | VEG 1.07E - 01 9.58F - 02 mn YES
H-3 WATER 424E+0) 3WE +03 10w YES
Mn-54 ‘ WATER 306E +02 J0TE +02 1.02 YES
Co-587 i WATER LA1E +03 1300 4+ 1.08 YES
Co-60 WATER 5,098 +02 491F +02 104 YES
Sr-90 WATER LASE +01 9.93E + 00 116 YES
Cs-134 | WATEKR 363 +02 3S5E + 02 1.02 YFS
Cs-137 | WATER 4.03E+02 390E 402 1.03 YES
Ce-144 WATER 91TE 402 9.23E + 02 0.9 YES
Pu-239 WATER 8 T0E - 01 LOWE + 00 080 YES
1 Am-241 WATER 5.50E - 01 S67E -0 0.97 YES
U-238 WATER 2006 - 02 1 89E - 02 1.06 YES

Analyzed by Iaternational Technology Laboratory.

B

* Ratio of reported to actual: 1.2 - 0.8 acceptable; 1.5 - 0.5 pass.




FABLE D -4

{ srison of Radiological Parameters in pULL in Crosscheck Samples
between tne West Valley Demonstration Project a the U.S. Envi enl t' { it \

SAMPLE Analyt Muatrix Reported (WVYDP)  Actual (EMSI Accept?®

) A
A 1
|
P t
A} ¥
't \
() I g !
ol !
b bel ’
AN
} . IR
.
A\
} . »
t xplanation | 1
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TABLE D - 4 (continued)

Comparison of Radiological Parameters in pCi/L in Crosscheck Samples
between the West Valley Demonstration Project and the US. Environmental Protection Agency's
vaviroamental Monitoring Systems Laboratory (EMSL) in 1990

f SAMPLE Analyte Matrix Keported (WVDP)  Actual (EMSL) Accept?*
| AF N ALPHA FILTER 6.00 00 YES
‘ﬂ (March 1990) BETA FILTER 31.67 31 YES
g SR FILTER 1100 10.00 Yiis
; CSaw FILTER 1200 10.00 YES
|
; AF ! ALPHA FILTER 11.00 10.00 YES
l (August 1990) BETA FILTER o 00 62,00 YIS
j SR-9%0 FILTER 2100 20,00 Yhs
' CS137 FILTER 2167 W00 Yis
;
' MILK SR-BY MILK NR 2300 NA
(April 1990 SR-90 MILK SR 24 NA
1131 MILK 19933 @ YES
I C8-137 MILK 2367 24,00 YUs
‘. TOTALK MILK 165033 1550.00 PASS
MILK SR-89 MILK 16.00 16,00 YES
(September 1996 SR-%0 MILK 1633 2000 YES
1-131 MILK 52.00 58.00 YES
CS137 MILK 2300 20.00 YES
r TOTALK MILR 1920.00 1700.00 NO
AlW ALPHA WATER 2.3 200 FASS
(May 1990) BETA WATER 16.00 15.00 YES
“ ABW ALPHA WATER 700 10.00 YES
| (Seplember 1990) BETA WATER 10.33 10.00 YES
r
| Puw PU-239 WATER 757 9.0 PASS
l (August 1990
l
l
,.
i
|
|
Explanation of codes:
| ABW.  Alpha and beta in waier PE: Performance Evaluation
[ AF Air filters PE- A Performance Evaluation (Alpha)
| GAM:  Gamma in water PE - B Pevjormance Evaluation (Beta)
: NA Not applicable PUW Plutonium in water
1 NR Not reported RW Tritium in water

* Acceptable range determined by EMSL
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Comparison of Water Quality Parameters in Crosscheck Samples, Study 1
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between the West Valley Demaonstr ation Project and the Environmental Prot

ANALYTE Reported (WYDP Actual (EPA \



TABLED -6

Cowparison of Water Quality Parameters in Crosscheck Samples between
the West Valley Demonstration Project and the New York State Department of Health (NYSDOH) in 1990

N e e i -t
ANALYTE __ Reported (WVDP) Actusl (NYSDOH® Accept?®
BOD.S (gl 2013 202 YIS
845 8- YES
45 A6 YES
2 n? YES
TSS img? 335 M2 YES
W 68K YES
I8 188 YIS
492 476 YES
pl 2 10 YES
945 938 YES
538 S.46 PASS
792 790 YES
NH.-2 (mg'L) 08 306 YES
418 419 YES
07 197 YiES
417 i YES

* Ac eptable range detern ned by MYV SDOH

'y P



Comasission TLDs in 1Y

- W_—— " .

NDOTK

RD QTR

i TH OTK




Checking a Total Organic Carbon Analyzer Run




APPENDIX E
Summary of Groundwater
Monitoring
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Supporting Gre undwater Monitoring Stations Sun pled in 1990
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[ABLE 1}

1990 Fuel Tank Groundwater Monitoring
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PARAMETER
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TABLE E-3

1990 Water Quality Parameters for the High-level Waste Storage and Processing Area (mg/l)

2
Locution Hydruulic Sample  pH Copductiviy”  TOC Phenols  TOH Chiloride  Nitrate N Solfate  Fluoride

Code Position  Date

| €2 Oualiy sw’ ees (3485 NA NA ol NA 280 10 250 15
WEWRAe2 UF  A5%0  RaS an 13 <« 0B < 010 850 51 120 < |6
WNWRO02 ur w2m 1 b < 10 <« s « 010 $7.0 S0 MO < 10
WNWHO.02 UP  06/05% T4 491 <10 <0 < (05 s 51 168 < 10
WNWRG02 UP  6/14% 7K1 03 140 <007 < (05 635 91 194 < 10
WANWRO02 Lp 06/ 10%) 769 M NA < (s < (08 576 17 123 10
WNWHO02 UP 092600 760 450 156 « 08 < 0S 6.0 Si w7 < 10
WHNWED.02 up 10,2490 T 408 <10 <8 « (08 653 b 430 < 0
WNWRO02 (8 5 1107%) 759 am < 10«08 w7 614 n 4.5 < .1
WNDMPNLJ DOWN 0206% 662 602 [ < 01D 0.4 51 580 « 10
WNDMPNE DOWN O4/12% 655 452 52 «=(0A « 010 20 i) 40.0 « 10
WNDMPNE DOWN 053190 47 61% IR o« (0K 20 60 1.20 M0 < 10
WNDMPNE  DOWN 0/ 15%0 6.62 g 17 < (R 07 93K 1.20 334 11
WANDMPNE  DOWN  09/1 240 e o) s 130 012 670 7 204 2
WNDMPNE DOWN 09279 673 647 56 < (DR 025 47 110 19K < 10
WNDMPNE DOWN 1025% 657 61l 61 < (00 m? 450 44 272 < 10
WNDMPNE DOWN 111290 660 4% $3  « (K T b R A5 228 < 10
WAWE60T  DOWN 02/12% 608 ” €10 <08 < 010 0.0 120 130 < 10
WNWRAT  OOWN (W09 607 (5.7 13 < 08 0o H0 o8 140 < .10
WNWR607T DOWN 05240 643 3 13 <02 097 N3 ™ 120 < .10
WNWR607T  DOWN 06/15% 638 S60 19 < 008 on? 215 1.60 138 « |0
WNWHE60T  DOWN (0730% 610 674 11 <09 < 008 24 160 144 < 10
WNWR6T?  DOWN  0924% 596 45 7 <« (R < (08 248 AR 141 < .10
WNWE607  DOWN  10:24%) 607 5% 11 <020 w7 154 67 10K « .10
WNWE6-07  DOWN 1140790 614 Seh) < 10 021 06 122 = 13 < .10

Quality standards for Class GA groundwater are from 6 NYCRR Part 703.5
Measured in gmhos/cm at 25°C

Monitors the construction and demalition debris landfill (CDDL)

N/A - Not available
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1990 Waler l“!‘.v,lhl\ Purameters for the High-<level Waste Stor

. e A 0 — ——— S ———" 3 . SN A —

¢ and Processing Area (mg'l

U Hydraulic Sampl pi oA B8 henol (0 e r ¢ |
ey Po ot Pl

T .

W W N 5 A

W AR6-DR v

VN RGN v A
WAWS N ¥

AWM N w ’
WANWELOM \

WNWS N a A

WAWERLAW ) A »

WNW RGN OW v} » ¥ X
WAWERLAN AN 4

WAWERLGAY 3 . ‘

WANWRaAY DOWN ’

WANW LAY 1) A A

WAW RN )

WANWEs ¥

WA N W ¢

WAWS6-12 WA %) ) N
WNWN 2 v

WNWRG-12 A ¥ ‘ B

WAWS W

WNWRA-1 OO

WAWS ] v\

WNW R ) \
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TABLE E - 4 . ‘_]

1990 Total Metals for the High-level Waste Storage and Processing Area (mg'L)

Location  Hydraulic Sample Arsenic Barium Cadmivam Chromivm lron  Lead Manganese Mercury Selenium Silver Sodium
Code Position  Date

'"Q“qmy s,mda;d;l"' 028 10 0l 05 L) 025 ¥ o2 0; 08 <20
WNWHRO.02 UP 020580 <008 « DS 00s 016 93 (LY 0% < (KM < 08 <010 232
WAWSRO.02 uUp 1290 < 005 10 < S < (10 33 <« 8 0% 0008 <« 08 < 010 49
WNWRO02 UP 06089 < 008 10 X6 o6 17 o5 03 < (KM <008 <010 47
WNWRO02 UF 06/14% < D0S < (K 010 < 010 12 005 0% < Od < S < 010 19
WNWS0-02 UP 09109 < 0085 17 < S < 00 K (L 1K) 030 < (M < 008 < s <50
WNWRG.02 UP 092600 < 00§ M« 08 < 010 4.2 013 om < DM o« S < (08 45
WNWRO.02 UP  1024%0 «<.008 10 (LY < 010 33 w066 W12 <008 <006 113
WNWROG2 ue 11079 < 008 1 <« 0S < 010 LR 026 084 < (MM < 0S5 <« (05 56
wm)upugz DOWN 020690 <008 |l < 008 O 67 M6 N < 00 <008 <010 110
WNDMPNE DOWN (M/12/9% < 008 05 < 008 < 010 40 < 08 M < 004 <« D0S < 010 90
WNDMPNE DOWN 0573190 < 008 o s 014 10 <« 005 018 < M < 08 <010 190
WNDMPNE DOWN 06/15M0 <« 08 s < 008 < 010 07 < 08 (R < 00M <008 <010 194
WNDMPNE DOWN /1290 < 008 2 008 <« 010 28 < 003 098 < 004 <008 <005 268
WNDMPNE DOWN (M27%0 < (08 11 < s < (10 35 o3 2 < (0 <« 085 < (08 42
WNDMPNE DOWN 1072590 « 008 < (8§ <« 00§ <. 010 32 016 20 < 04 <05 < .006 136
WNDMPANE DOWN 111290 <008 <. 1§ 007 < 010 13 o« 003 A9 < (KM <« 005 < 006 140
WNWE60T DOWN 0212% 036 <. 06 s < 010 21 < 005 o « (O <« 008 < (08 170
WNWE6AT DOWN M990 « 005 « 05 006 < 010 3 o« S 57 < 004 <008 <« 010 160
WNWE60T DOWN 05249 < 008 10 < 008 013 26 < 00 A5 < 008 <08 < 010 125
WNWE6DT LOWN 06/15M0 < 05 08 07 < 010 14 < 00§ 3 < M <008 < 010 108
WNW86-07 DOWN M30% <« 00§ < 07 < 8 <« 010 24 005 as < 0004 <005 < 010 126
WNWB6AT DOWN (092490 « 05 < (f s < 010 4 <00 29 < O0M <05 <. 008 216
WNWB6-07 DOWN 10249 <« W8 < 08 008 <010 25 < 00 41 < XM < 008 007 408
WNWR6-07 DOWN 11079 < &5 < 05 <« 008 < 010 k1| oo 61 < D04 <005 < 005 192

Quality standards for Class GA groundwater are from 6 NYCRR Part 703.5
Monitors the construction and demolition debris landfill (CDDL)
N/A - Not available
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1990 Tota! Metals for the High-ievel Waste Storage and Pro ing Areca (mg'l
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WNW N A ] Ww 4 . .
WANWERLON v v AN N
WAW RGO v W), X ¥y
WNW RG-O8 A , y
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WANWERL OB Y » ¥ .
WNWRG 08 1 J . ’
WAWELD NN
WNWNM 49 v 1 N » ¥ "
WNWM A . ¥
WAWERLD9 W v
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WNWRGL2 \ " B 1 " ‘
WAWANL WA . .
WNW A . A " XN X




e e sl e — - - p— S— . — R ——— R - ———

TABLE ¥ - §

1990 Dissolved Metals for the High-level Waste Storage and Processing Area (mg'l)

Lacation  Hydravlic Sample Arsenic Barium Codmdum Chromilum Tron Lead *anganese Mercury  Seienlum  Sibver Sodium
Code Positlon  Daie

**Ouality smluv A28 Lo n 05 0 ms X 02 o1 08«20
WAWS002 UP OVOSW0 <008 07 <008 <020 < 05<005 O <00 <005 <00 21
WNWS0.02 UP /1240 < 008 06 <08 < 030 05 < oS 010 00 « 008 <00 53
WNWHO-02 UP  06105% < (05 10 < 008 < 00 05 < 008 020 < 0 <« 0§ <010 a8
WNWRO.02 UPr 06/14M% < 05 10 < (X8 « 10 08 = 008 R « (o0 < <010 45
WNW02 UP 09108 < 005 43 < (08 < 01D : 08 < 003 08 < (004 S <SS <50
WNWRO02 UP 0926/ < 008 o = 05 « 010 : 02 < .3 U4 < (s <O <SS 44
WAWSO-02 UPF 102400 < 005 A0 < (S < D10 (5 < 003 011 o (XXM <SS <08 26
WNWBG02 UP  1107%) < 008 M6« 008 < 010 02 < 003 na (KM cisS < 49
wnuum]ﬁz DOWN 02/06/% < 08 09 < (S o1l 05 < 0s OKS o« (004 <008 2010 120
WNDMPNE DOWN 0471290 < 05 05 « 005 < 010 08 < 08 017 < (0 < <m0 91
WNDMPNE DOWN 0./31%0 «< 008 0? 00 < 610 08 < 008 012« (XM <005 <010 210
WNDMPNE DOWN 06/15/90 < 008 11 < (08 < .0 08 < (08 016 « 0 <« S <« 010 268
WNDMPNE DOWN 09/12% < 008 10 <008 < (10 10 < 003 U84 < (M <008 <008 252
WANDMPNE DOWN 09279 < 008 M2 <008 <« 010 02 < 003 02} <0 <008 <008 23
WNDMPNE DOWN 10725090 « 05 < .10 < 008 < (1) 08 < .0 (1] < (0w < 00§ « 006 160
WNDMPNE DOWN 11129 < 05 < 15 <« 008 < .0 05 « 003 < (67 < 004 «<S <006 129
WNWB607T DOWN 0212% 012 <06 < (08 « D10 03 < 008 58 <00 <008 <085 190
WN . 47 DOWN W09 < 00§ < 08 < 08 « 010 : 08« 08 a2 < KNM ey <010 10
WNwh 07T DOWN 05/2490 < 00§ « 06 « (05 010 91 < S 39 < (004 <« 005 <« 010 137
WNWE60T DOWN 06715090 < 008 < 08§ < (08 < 010 A8 < 08 012 < (09 <05 <010 148
WNWR6AT DOWN 0730% < 005 < .05 < (08 016 05 < 00S A5 o (00 <008 <010 138
WNWR607 DOWN 092490 « 08 « (8 < 08 < (10 ¢ 02 « (03 24 « s <(0f <005 200
WNWR607 DOWN 102490 < 008 06 <008 <010 <« 05 <03 26 < Do c S <005 166
WNWR6OT DOWN 11079 < 005 < 05 < (08 < 010 02 < 03 43 < (004 <008 <008 N7

Quality standards for Class GA Groundwater are from 6 NYCRR Part 703.5

Monitors the construction and demolition debris landfill (CDDL)

N/A - Not available
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TABLE E - § (continued)

e —— e i e ettt g

1990 Dissolved Metals for the High-level Waste Storage and Processing Arcaimgl)

Lacation
Code

WNWS6-08
WNWR6-O8
WNWs6.08
WNWB6-O8

WNWS6-12
WNWER6-12
WNWE6-12
WNWH6-12
WNWE6-12
WNWS6-12
WNWHG-12
WNWB6-12

Quality standards for Class GA Groundwater are from 6 NYCRR Part 703.5

Hydraulic Sumple Arsenic Burium Cadmium Chromium o Lead Manganese Mercury  Selenium

Position

DOWN

Date

/129 N/A
05/24/% < 5
06/15/0 < 00§
07/30M0 « D05
00724790 < 005
102490 < 008
1790 < 008

01290 < 008
04/1290 N/A

N 05/24/90 < 008

006/15/0 < 008
072680 < 005
092790 < 005
10724/ < 008
110790 < (05

03/08/90 < 005
42690 < 008
05/731/9% < 005
06/15/90 < 00
09/10%0 < 005
M2780 < 005
1072590 <« 008
1108/ < (05

01280 042

{:‘Om_lﬁ& Standards 1o @ 10

| -
N/A
< 06

210
210

A30

A%0
4i0

310

ol

< (05

N/A
< (08
< 008
< 005
< 008
< 008
«< (005

< 008

N/A
< 008
« (08
< U1
< 008
< (08
« 005

< (S
< 0§
< 08
< 008
< 05
< 00§
< (08
< 008§

< 410
N/A
014

< 0w

< 010

< 010

<« 10

< 010

< .o
N/A
(018
010
010
00
< 010
«< 010

A

A

A

< 010
010
0io
010
010
010
010
« 010

A A A A A

A

X 0

L0 < 008

N/A
510
A0
K10
400
S0

160

N/A

< S
< (08
< 0§
< 003
< 03
« 03

mo < 005
NA NA
080 <008
« S
< 005
< 3
< (03
« 003

s0
080
00
180
080
< (s
< (08
« 05
< (0S
< 003
< 003

< 003
< 003

2%
300
W
%
430
450
3%
320

Monitors the construction and demolition debris landfill (CDDL)
N/A - Not available

§.200
N/A
§ 800
7.000
7 %0
7
9.000
5300

010
N/A
il
003
019
012
013

04
on

93
A0

o

002
i)

N'A
< (KM
< (XM

< (0
« DX

N/A
« O

« 004

< 0004

< (0
< (X4
LY )
< OO0

< 0004

« S

< (s

Sliver Sodium

150
NA
89
94
1K
135
93
109

N/A
< 010
< Mmo
< 010
« (08
< (08
< 00S

< (08

N/A
< 010
< 010
< (07

90
N/A
74
Ky
Y
93
16
100

1o
150
110
118
120
120
12.9
11.7

< .01
< 010
« 00S
< NS
< 06
< (08
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TABLE E - 6

e o S —

1990 Radioactivity Concentrations for the High-level Waste Storage and Processing Area(«CimL)

Location
Code

Hydraulic
Fusition

Sarmple
Dae

Gross Alpha

| eseesDepanment of Energy DCGs*****  30E4S
{ COOOOQL‘“";Q S‘“ndam e

WNWHU-02
WNWSO-02
WNWS0.02
WNWHG02
WNWEO.02
WNWSRO-02
WNWEO-02
WNWRG02

WNDMPNE
WNDMPNE
WNDMPNE
WNDMPNE
WNDMPNE
WNDMPNE
WNDMPNE
WNDMPNE

Quality standards for Class GA Groundwater are from 6 NYCRR Part 703 €

2

up
up
up
vy
up
up
Up
up

DOWN
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN

DOWN
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN
DOWN

020590
41290
06/05%
06/1490
09/10M%0
(926/%
10240
110750

02/06/9%)
/120
0573180
06/15/%)
097125
W927%
1072590
11/12%

02/12/9%
(4090
05/24/%0
06/1540
07730/
09/724/%
10724790
11079

1 SE-08

<R32 10
< | YBE-09
<4 6B
< A31F49
< L7269
< 1.23F 4%
< 1. ME0
< . ME9

< 1L.2SEAW
< 9B&E-10
<4 WE9
K312 7L
<3AKIEA0
< 34ubAm
< 3 S6LAn
<4 22EA%

< l5af 40
<237 4W
<2IREN
< A NEH
< 5 53EAm
< Q6SEL9
<2 HE-N
< 1. 38E-00

Gross Beta

1.0E-06
1 0E-06

< 1. 0B
< 1. 10E-0%
< 1671
< | 66148
< | S5E-W
< | OREAN
24821 209
<3 3TEAm

8012 STEAR
3712 3748
138 z.07607
148 2 OBE07
1332 077
164 O8E0Y
1542 WF-08
§932 SIEAO8

IN2e2 1RE-Y
401 NE9
49622 00E-04
44122 HEW
44622 10E09
142 35E48
690+ SIE.08

52 25E08

Monitors construction and demolition debris landfill (CDDL)

N/A - Not available

Note: Gross alpha DCG as Am-241; gross beta DCG as Sr %0

11

Tritiuse

20E03
20008

< 1.00E-07
< L0907
< 1 0EQ7
< L00E07
< LOOELO?
2991 WE47
21321 13007
< YRl 48

4542121 7
2.69% 1 16007
74721 30E07
1132 WE-06
8232 1.9807
S s 2007
60421 258407
S22 11807

< LoOp07
< L 13E07
< LITE7
< LOOE-07
2652 L 1AE?
1.4 11IEQ?
1602 1. 12E07
< L 0BT

Osad M

30006
N/A

< 3 TEO8
< 37008
« 3TN
< V708
<ATEJAR
<3 7[‘4!(
<3748
<37E8

<3 TEAR
<3708
« 3 TE-08
<3748
«3 n‘,-(ﬂ
< 3 THAO8
< 3.7E-08
<3 M08

<3 TEAOR
< 3TEHAR
<3768
< 3TE-O8
< A7E48
<3 T7E08
<3 TEOR
< 3TEA8

Cosl

5.0E-06
N/A

< 3RE08
< JKE-OR
< AKEO8
< VBE-08
< A8EO8
<3 BEO8
< ARE08
< ARE 08

< JRE08
< ARLA8
< ARLE08
< 3K 8
< ANEO8
< IREAF,
< 38LA8
< ARE-08

< ARL08
< 3RE-08
< AREO8
< IRE4R
« AREO8
< 38E48
< 3IREA8
< ASEAN
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TABLE E - 7 (continued)

1990 Wter Quality Parameters for the Low-devel Liguid Waste Treatment Facility (mg/L)
,o <o - — - a—

Location  Hydiwulie Jample  pHl cmwmz TOC Phenols  TOH  Chloride NitraieN  Sullate  ilooride

Code Position  Date

L Quality Standards L H5K8 NA N/A 01 NA bl 10 250 ]
WNWRGE DOWN 1272000 60y " 43 o« UK < Ui0 M0 n 140.0 1A
WANWSIE DOWN (W23 ot 4058 As  « < o (" 20 130 < .10
WANWRIO6 DOWN 608 614 ™ 12 « (08 o (" R « 08 T4 i
WANWHGE DOWN 0614 6% 06 17 « 7 s LR L] AN « W
WNWSHAE DOWN (01080 640 il N/A 020 028 As 24 149.0 12
WNWHLGE DOWN 0927%%0 613 9% 42« (0K 0 42 57 1800 10
TNWROE DOWN  10724%  Gsk LUK <« « w (L 560 ni w0 §]

YWROE DOWN 1107%0 420 w 1.0 012 o My Uk T B2 < 10
WANWS603 DOWN 00218 Tad 933 Ao « (08 « 010 140 I 70 « 10
WNWHALY DOWN 420 752 V12 23 « 8 N s (L) wo « W
WNWRGON DOWN 052490 724 910 2§ « W7 o« (oS k)| « 4% 408 « 10
WNWBE0Y DOWN aids T2 918 bR < (7 o7 121 vi an « 10
WNWROY DOWN 020000 723 LA < jb « (0K 012 184 1.3 7k < 10
WNWRGAOY DOWN 724M 703 959 24 o« (0B 0 1 a0 4.7 w A0
WNWREOY DOWN 102490 7% 9w « 10« (o8 010 154 18 274 « 10
WNWRGHY DOWN 11088 73] n « 10 <« (8 < (08 156 i 6 « 10
WNWE6O4 DOWN 03010 706 w2 §2 « K < 010 140 1.7 L « 10
WNWB64 DOWN 2000 T4 926 <10 « (OB <« ON0 1% 1 40 49.0 < 10
WNWBe04 DOWN  0820% 714 928 « 10 « N0 (08 i i a0 « 10
WNWRG4  DOWN 0619 70K 9l <10 = O s 148 11 404 < 10
WNWBReIM  DOWN 2w T2 w82 < 10 O oS 155 LH 810 « )0
WRNWHR6AM  DOWN 09240 713 9il cll <« (8 < 08 143 20 N/A N/A
WNWEGE DOWN 1024%0 7 951 < 10 « (08 KLt ) 184 KX M4 < 10
WNWRGE DOWN 1108 7w Gax <« |0 « MK« S 142 v 578 « 10
WNWReAHE DOWN V01 oM Kid 181 o7 w? 2K < 10 621 10
WNWEOS DOWN  (M26%0 708 [y 1o <« e N/A 68 < A0 d6.7 B Y]
WNWB6OS DOWN 060880 677 1) 123 < 010 NA 195 « 10 e 1
WNWRe08 DOWN 0621% 657 il Y « 010 =« 010 172 < 16 4 12
WNWBGOS DOWN 09129 68y L85 15 « 00 < 010 1563 < 10 4K 0 12
WNWROS DOWN (927% n§) e 11.% LA 071 ns < 10 72 L]
WNWEG0S DOWN 107480 w6l n? e 012 m2 160 < 10 5146 12
WiWBs08 DOWN 111280 oSS ™ 133 < o010 RUB 47 < 10 507 16

Quality standards for Class GA Groundwater are from 6 NYCRR Part 703.5
Measured in gmhos/cm at 258°C
N/A - Not available
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1990 Totul Metals for the Low-devel Liguid Waste Treatment Facility (mg'L) [

Location  Hydesullc Sample Arserde Rariom Cadidum Chromium fron Lesd Manganess Mercun Selenlum Silver Sodium
Code Posithon  Date

{ “Qudmy Standards / s 02 10 i o8 M (128 v i 01 us =
WAWRE 6 UP 0w < 08 o« s « 040 2%« (S 4 « M « 8 < (8 M40
WNWERG D6 vy 26w (M0 w (s < () AN (L ik « (KEM <« <« 08 3
WNWRG6 UP SV <« (05 13 o« s « 010 14 <008 26 NA <« i 010 245
WAWR606  UP 180« 08 o a7 < 010 4« 8 0 o0s < (8 on v
WNYSs6e UPF OWISW « 08 sl « s < 010 15« 08 3 W <8 <010 29
WNWRGE LUP 0024/ < 08 my <« (8 « 1o 19 o« I& oS « 08 « 005 24k
WNWReO6  LUP 102880 « S it m « 010 12 <N " « O o« (8 < (K6 1%
WNWEGO6 UP 110 < M5 « 18 0o < 010 62 =003 11 « XM <08 < (0SS 180
WNGSEEP DOWN 0272190 < (08 0« {08 00 €8 <« « M0 < 00 <008 < (08 94
WNGSEEP DOWN M24% < 3 12 N «c 00 « 08 < OO M o« KM o« 8 « 010 Y
VNGSEEP DOWN 0/00% < s 12 (xis Q1) « 08 <08 « S <« OM <0S <« 016 117
WNGSEEP DOWN (61490 « 08 13 N « D0« 05 « .08 S o« M <8 <« 010 129
WNGSEEP DOWN 07008 < 08 13 « M8 cli « 08 <008 « DS <« 00 <005 € 07 167
WNGSEEF DOWN WM < (08 o« s < U1 M« 00y S < Od  « 08 « (S 198
WNGSEEP DOWN 1072490 < (08 12 « X8 cOl0 « 08 « « M7 « (04 <008 « 6 MO
WROGSEEP DOWN 11089 « 5 « 15 s « (o ak 013 « 007 « (0 <08 < 008 14
WANSPMOE  DOWN 02721% < 08 0 <« s < (10 « 08 « 8 16 « (M (s 012 s
WNSPOOE  DOWN (/2480 « (08 (L 01 « o 05 « 008 1.7 « (M « 5 « 010 410
WNSPOOR  DOWN 060690 s (L w7 « 010 07 < 08 17 « M <« 008 « D10 534
WNSPOUE  DOWN 61490 « 08 0% (11 < 010 WO < 008 26 o7 <008 « 010 817
WASPOOE  DOWN 00100 < (08 Al o« 008 « 010 « 08 « (i 1.5 « (KM <8 <« 05 w0
WANSO DOWN 249 < 08 0% < (08 < (1o 077 < .0 14 oM < 8 < 008 582
WNSPFOOE  DOWN j02400 « 8 10 w? « 010 06 = 003 20 Wy < o8 053 S1o
WASPOOE  DOWN 1B < 08 « IS (08 « (010 6 < N 25 « (M <08 « 08 806
WANWHOS DOWN 00210 < 08 13 o« 08 < 10 Al <408 Yy € (O <08 < 05 210
WAWKIAOE DOWN 42400 « 08 11 0i0 < 010 40 o1 (0 « M <8 <« 00 220
WNWROOE DOWN 008 « 08 12 « s 026 Wy 0w w7 < M < 08 <« 010 268
WNWROOS DOWN 06159 « 08 w e < 010 48 < 68 10 « M <08 <« 010 224
WNWBOLAE DOWN (/1080 < (08 R < s < 010 74 o " < MM €™ < M5 WO
WNWRLOS DOWN (9260 « (08 w 013 < (10 34 019 0% < (M« oS 9
WNWBOAHS DOWN 10748 < (08 10 0% < Mo 173 008 M8 w2 < o $76
WHWROAOS DOWN 111290 « 08 18 o o2 0 016 i2 < DM <8 « 0 K7

: Quality standards for Class GA Girow udwater are from 6 NYCRR Part 7035
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TABLE E - 8 (continued)

—tes

1990 Total Metals for the Low-devel Liguid Waste Treatment Cacility img'L)

Location  Mydraulic Sample Arsenkc Barivm Cadmivm Clromivm lron Lead Manganese Mercury Ssentumm Silver
Crde Fositlon  Date

L

DOWN

WNWRO3  DOWN

WNWBLOY  DOWN
WRNWSaO3 DOWN
WNWRGOY DOWN

WRWEG4  DOWN
WNWBG.04  DOWN
WNWBG4  DOWN

WRNWHGO4 DOWN
WNWBGM  DOWN

WNWE64  DOWN

WNWE08 DOWN

WNWRGOS  DOWN
WNWR608  DOWN
WAWBRAS  DOWN
WNWHR6CS DOWN
WNWB605 DOWN
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""éwmy s'undmh Lane

v 0220/
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(60590
(/1490
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09/24/%
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03018
0523%0

061540
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4 «
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9/12/90
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=
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—
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119
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o
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s
w3
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o3
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« 0y
< 010
< 00
< 0j0
< 010
<« (0
< 010
< 010

< G10
« 00
« 010
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(R
< 0
Q10

L3
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010
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010
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014
R4 (1]
< 010

A KA K

A
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031
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013
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« 05

i
9

12
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42
A0
1%
1.5
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170
1]
0.1
M4
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i
e
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456
4 508
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s
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R
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«
« 00S

A A A AA

014

o
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LB
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4
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™
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s
0
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081
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1090
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10.60
9.29%
G489

Quality standards for Class GA Groundwater are from 6 NYCRR Part 703.5
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l TABLE E - 9 ‘J

l 1990 Dis solved Metals for the Low-level Liquid Waste Treatment Facility (mg/l.) 1 i

Locatien  Hydroulle Sample Arsendc Barium Cadinoum Chromivm lron lead  Manganese Mercury Selentum Silver Sodium l
Cude Position  Duie

| ¢ Q“am,vSunduds"° o i 0l 08 LT O W e 0 M e ‘
WNWR606  UF 008 « 8 « 28 o« (08 « 0t U8 w08 Gl @l o« s o« s 2% |
WNWRG6  UP M26W « (05 <« 6 < 05 < w08 < (0 67 <M o« 005 < (08 280

WNWRG 06 UP  0520% « 8 o o« s c OV <08 <8 B < KM e WS < (08 278

WNWRGO UP 0610590 « 8 9 <« s « b =08 <0 Lo KN < 8 <« 010 W)

WNWB606  UF  ORISA0 < 08 08 < 008 « 00 < o 91 o« Do <08 < U0 2 |
ANWBGO6 UP W24 < (08 K]« 008 € 010 M9« 12 <000 <008 « W8 280

WNWHGO6 VP 028 <8 <18 < B8 e Uib 6« (0 9% K o« 008 < e 2

WNW RGO UP 1108 <« 008 < I8 « 0§ « o N« 003 62 M o« 08« (0S8

WNGSEEP DOWN C221M%0 < 08 « 6 « (08 <0 <« <8 « Ul <M e 008 o« 005 110

WNGSEEP  DOWN 4/24%) « (08 12 o« 8 00« s < 0 a0« 008 < 010 11D

WNGSEEP DOWN 0606090 < (X8 12 o « 00«08 e (08 « 8 o« 00 S <D 144

WANGSEEP  DOWN 06149 « (8 12 =008 c0I0 e « 08 c S < (M < (S <010 124

WNGSEEP DOWN 074080%) < (08 11 o« w8 «c 00 <08 < 8 c S o« M < 8 <07 185

WNGSEEP  DOWN 092400 « 08 15« 008 « 010 <02 <003 <008 <M < 008 < (08 190

WNGSEEP  DOWN 10249« 008 4 o« oS «0b <08 «00 <« <M <08 <8 153

WNGSEEP DOWN 110890 « 005 <« 15 < s 00 « 08 « 00 N7 < M o« 005 « 008 150

WNSPOOR  DOWN 022100 « 08 W <008 <00 e 08 o« (08 17 o« (4 = (08 (s AK0
WASPOOR DOWN 424 « 8 " % e <08 <08 1.7 < 04 < 008 <00 A0
WNSPOOS  DOWN 06069 « (08 L] s <01 <08 « (08 I8 < 00N « 008 <010 618 f
WNSPOOS  DOWN 06140 « 008 08 o« s < 010 15« 008 17 <00 <08 <010 618 ‘
WNSPOOR  DOWN 09100 <« 08 « 07 < (08 Qi <08 <3 |4 M o« 08 <« 05 SaD
WNSPOOE DOWN (92400 « (08 0% < 008 «00 «N <« 14 o (M <« S < 08 60
WASPFOOR DOWN 1072490 « 0% 0«08 «cb <05 <« <« 07 1 < 5 <08 512
WANSPOOE DOWN 11080 « 08 < 18 « (xS <00 <08 < 18 <« D04 o« 08 o« 08 843

WNWHO08  DOWN (221%0 « 08 13 <08 « .0 12 < 008 028 « 00 < 08 < 008 M0

WNWEL08  DOWN (42400 « 008 1 <8 < 0o 1« S U3 <0 <« 08 < M0 260
WNWBIO8  DOWN 060590 < 08 W < 013 16« 008 6E < (M o« 8 <010 313
WNWBOO8 DOWN 06/ 1580 « 08 12 <« < b1l 1 o« s WS 04 <08 010 321
WAWSO08 DOWN (0104 « 08 o o« < 010 §4 < 003 00K « M < 08 o« 08 M0

WNWHRO08 DOWN (92690 « 08 16 <008 < 010 $3 < 0m 0% <O <008 « (08 16l
WAWBLOS DOWN 10248 « 08 12 <8 aih 48 <« (3 019 « 0 o« B8
WNWRO0S DOWN 1171290 « 08 « 18 « 0§ oo 4 <03 < 07 < OM o« 08

~

L)

G 280

! Quality standards for Class GA Groundwater are from 6 NYCRR Part 7030

N/A - Not available
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TABLE E - 9 (continued)
1990 Dissolved Metals for the Low-devel Liguid Waste Treatment Facility (imgl)

e S e e S e S, o 2 A e i 84 . e e et e i 1 e e e e e e

Location  Hydraulic Sample Arsenic Barivm Codmivm Chiumium lron Lead  Manganese Mercury Selenium Silver Sodivm
Code Posttion  Date

‘\ **Quality Standards Tose s 10 01 08 ¥ 02 ¥ (T ST B
WANWSRGO6 DOWN 02000 « (8 < 06 < (S < (o ® < (s 16 € (XK <08 <« S AW
WNWSHA6 DOWN M20V%0 < 4 < 008 < 0o 1« o0 26 < D0M <008 < 010 130
WNWRALLE  DOWN 060540 < 08 07 « s < 00 2 < s « M <008 <« 010 1250
WNWRLO6 DOWN 0671490 - 08 o8 =< s « 010 M s 0 < M < (08 <« 00 1180
WNWHLO6  DOWN 01080 « 08 A0 <« oS e <« 5 <0 k%) < O < T o« 008 1100
WNWHO06  DOWN 92700 < (08 12 <8 < 00 1 012 42 < (O0d <05 <« 08 1210
WRNWBOO6 DOWN 102400 < 08 A0 < A cll0 <« 08 « 3 s Wi « 008 < 08 1300
WNWBG06 DOWN 110790 « 008 11 « s « (10 084 < 54 < (M <A0S « 08 1560
WNWS6HY DOWN 022190 <« 05 25 <08 «chi0 < 8 <08 026 < 00M < 00f < 005 2700
WANWRGO3 DOWN 2390 < 08 21 <8 e < 08 « 08 007 < OM <08 < D10 2909
WNWEGAY DOWN 0572400  « 08 23 <8 a0 < 08 <008 W o« O < 08 « 010 2680
WNWB6OY DOWN 06/154%) 008 2 <008 cO) « 08 <« <« (K5 <« ONW <« 005 < 010 2880
WNWROY  DOWN 070890« 008 19 o 01y <« 08 <8 R« 004 <008 < 07 27RO
WNWBGOY DOWN (0249  « 08 23 <8 <010 = 02 « 003 S < 00 <008 « 005 3120
WNWBEHY DOWN 1072490 « (08 4 « (0§ < 01D « 8 <0 e S <008 < 005 200
WNWBLAH) DOWN 1088 « 008 « 1S 208 el « 8 <08 e « (N <« (8 < 008 31K
WNWRA  DOWN 030150 « a8 2 <8 < 010 ™ o« 08 03 o« 00 <008 < 005 290
WNWBG4 DOWN (M2600 <« 08 17 « 008 < (Mo <5 <8 [1R%) « O < (08 008 300
WNWR6E DOWN 0523  « (8 2 <« 08 <00 « 0§ <« 008 028 « 0OM <« 005 < 008 282
WNWR604 DOWN 067159 < 08 27 <08 < 010 1 < 008 054 « O <008 < 010 271
WNWRG4 DOWN 091290 < (08 29 s « 010 10 < 03 6 « (M <08 <« 08 M4
WNWS64  DOWN 092480 « (08 n < (S < 010 A6« (K3 058 < (M < (5 « 005 280
WNWRGAM DOWN 1072400 < S 2 < s < 010 17 «00M 057 e <008 < S 300
WHNWBGO4 DOWN 11088 < 008 2 06 < 010 A2 < .0m 05 o« 04 <008 <« WS 292
WNWE6-08 DOWN 03019 (LN 0 <« 0 017 L 007 S0 € G2 <002 « 010 282
WRNWE6AS DOWN 0472640 s R 02 018 188 03 1HX <« 002 <00 M1 MY
WNWEEOS DOWN 060800 <« 050 12 003 022 40 (02 160 (002 062 S 638
WNWRGO8 DOWN © 2180 RLL 12 RUE) 023 LS (L) 1110 NA o« 2 015 74
WNWS608 DOWN (91280 i) A0 2 « oi¢ S s S < B =08 <318 &.

WNWB608  DOWN (9279 mo A18 R < 020 440 . 1060 <« 002 <02 <« 010 674
WNWE608 DOWN 102490 010 1 L) ut! 48 « 9450 « N2 < 00 018 461
WNWE6 08 DOWN 1111250 (X8 i) 003 o2 421 <.l 9258 « DN < 002 O1d 4596

' Quality standards [ , Class GA Groundwater are from 6 NYCRR Part 703.5

/A - Not available
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TABLE E - 10 (continued)

e

990 Radioactivity Concentrations in the Low-devel Liguid Waste Treatment Focitity («Ciml)

ST T—

|
]

o et
Lasation Hadruulic Sutaple Gross Alpha  Gross Bels Tritium Cad A7 Codd)
Code Position Date
“ seese Department of Energy DCGs**o+* LEUIRE 1 VB0 2018403 A0k LA S8
{ sesesOuality Standards ’”'" | SEA8 1 O 200405 N/A N/A
WNWHROLO6 DOWN 02204 cAMEAN AMA2270A0 022126047 €37 w ARE K
WNW B0 DOWN (4230 «GOIEAN  2MAs ) R ) 208 MELG € 3708 < ANEAK
WRWRGLO6 DOWN (608 %) < 306LAM 20621 9SLL0 ) 15 1akl0n A Nam « ANEOR
WNWHO DOWN 61490 CIANEAN  AU0% 2 IBEAN ) Sig 1406 « V748 « AREAM
WNWHD 06 DOWN w100 «HTEV AR 21200 10120136006 < L7008 « ANE M
WNWHROLO6 DOWN 92780 « G01EAN 1212 21F408 S 94123407 « A7 « A REAX
WRW SO0 DOWN 1072440 04T 12742 MEL AR 0 MELY < 374N « VKL AW
WNWRO6 DOWN 110790 AEDN AR 2 LG 1220 alde « A THAN o A ML
WANWHRG-0) DOWN 02210 cAdNEM 132 2E08 IR 14Es « 3. THAK < AEEOK
WNWRGOY DOWN /2390 « 74340 1224 MEAK 8 Ms ) A7 « 174N « M08
WENWRG0A DOWN 082480 <S00L0N A1l SEOE Gode ] 30T A ATHAR « AHLdm
WNWRGHA DOWN (/1570 R ] B 1M Ml ) 422004006 « ATHAK « ANE 4N
WNWHRe0) DOWN 0700/ cH PN 1162 BEOR 9208007 « 3 TH.O08 < ABE4H
WNWE60Y DOWN (0/2490 « 67N 198 40108 1 1420 1006 « 3 THOK < VRN
WNWHeD A DOWN 107249 < K 1LEam (A2 ATHAOK LA #0140 s « L 74N < ANEOR
WNWRGO3 DOWN 1R < KWLM 1472 W48 | 06201806 « ATEAN « A 81 0m
WNWHG 04 DOWN 0301 %) « 2 11E4 2984 12047 9084 07 o AT < AKLAm
WNWEL 4 DOWN A7 v < ddnkdm A 15E07 10K 140G « 370N o AR08
WNWHE L4 DOWN s/ 230 « 4 9300 6372 1THOT 114 4B w34 < ARE 8
WNWHRG-(4 DOWN 06/ 159 <LITEA8 4272 1SELY 12 L0 <3748 < A KE-OR
WNWHG 4 DOWN 71290 «cd BB 28 16EDT | 282 4B « 37K « AMEOK
WN'WRGA DOWN (02479 < | 16EO8 4682 16EQT L1038 13E06 « A TN « AKE(R
WAWSG4 DOWN 10/242%) < OB6EOY S0 1TEQT 1952 1IEA « 3 TR < AREOK
WNWHRGO4 DOWN 1 HORA0 < LW a8 S IREOT 1482 AP < A7 < AKEON
WNWHRGOE DOWN 03019 S$2944 99000 260x 2EAS 1422 SOEAUS « 3 TEAM < AKHO8
WNWB6-O8 DOWN W26 SSOLAMEDY 1 %2 01E08 1 892 BOF08 « 370 A% KL )
WNWAGO8 DOWN OHAK X ESO2TARE-09 3212 02608 2162 07E08 D N S « BREA8
WNWH608 DOWN 06219 < T3V AM e 0EO8 102 0608 < 3708 < VKO8
WNWHG08 DOWN 971290 < 0REO8 2322 03E.S 1532 OSEAO8 « ATEAR < AREA%
WNWR6O8 DOWN W27 <1OMEHR 2082 0ALOS 172 06105 « 3 T8 <3R! N
WNWBG0S DOYWN 1072440 <RARE00 28 OAB0S 1652 (aE08 « X THAOR < AREAR
WNWRG,. DOWE /129 <« 02E08 290 (03L08 ) 802 OSELS « A 08 < VREAK
1

N/A Not available

Quality standards for Class GA Groundwater are from 6 NYCRR Part 7035

Note: Gross alpha DOG as Am-241; gross beta DOG as Sr-90
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Figure | | Figr el

pH in groundwater samples from the low<devel Liguid Conductivity mhoscm ot 250) in groundwaler
waste treatment facility, Well 866 is upgradient amples from the low-leve

facihity. Well Bhd \~|‘~"|,x‘$nl|!

1 Hguid waste treatment

o)
»
Figure | \ Figure | i
Total Orgunic carnon mp l in groundwats Fola et halogens mg 'l in groundwales
sampies from the low-level lig id waste treatiment samples from the lowdevel liguid waste treatment
facility. We'l K64 is upgradient facility. Well 866 is upgradient




Figure F - §
Nitrute - N (gl

in groundwater samples trom the

low<devel liguld waste treatment facility, Well 8646 s

upgradient

Figure |
Fritium activity (uClmb) in groundwater sample
from the liwwdevel Hoauld was

without well 365

sie treatment Tacialy

Fgiure £ -6

Fritium activity Cimb) in groundwater sampl

from the lowdevel liguid waste treatment facility
Well 866 is upgradient. Figure | follows without

well 865 to provide adequate scaling
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Gross beta activity (pCi/mL) in groundwater
samples from the low-level liquid waste treatment
facility, We.l 866 is npgradient. Figure £ - 10 follows
without well 86-8 to provide adequate scaling,
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Figure E - 11,

pH in groundwater samples from the bigh-level
waste storage and processing area. Well 0.2 Is
upgradient.
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Figure E - 10

Gross beta activity (uClmbL) in groundwater samples
from the low-devel liguid waste treatment facllity

without well 86.5

njt W “’ be o AO‘O u‘\'«
Figure E 12,
Condectivity (umbos/cm at 28°C) in groundwater

samples from the high-devel waste processing and
storuge urea, Well 80-2 Is upgradient
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Figure } I\ Figure § 4
Fotal organic carbon (mg L) in groundwater Fotal organie halogens (mg L) o groundwater
mples from the high<devel waste storage and samples from the highdevel waste storage and
processing arci, Well 80-2 is upgradient Processing ares Well 8O-2 Is upgradient
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Figure | 1 S Vigure | 1§
Nitrate-N (mg'l n groundwater samples from the Tritinm activity Cimb) in groundwater samples
high<devel waste storage ard processing area. Well irom the high-level waste storage and processing
S0-2 is upgradient arca. Well 8O-2 is upgradient
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Figure £ - 22

Ly o groundwater Total organic halogens (mg'l) in groundwalter

NRI cnsed disg ul arei samples from the NRU Jicensed «h»'» sl wren

undt, Well K410 is upgradient monitoring unit. Well KA 1D is upgradient

Figure ol Figure | o
Nitrate-! wndwater samples from the Fritium sctivity | in groundwater samples
s monitoring unit. YWell K310 from the NRO Jdicer disposal area monitoring
unit \\l"l‘\‘”'uu,x idwent
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Glossary

ALPHA RADIATION. The least penctrating type of radiation, Alpha radiation can be stopped by
a sheet of paper or outer dead layer of skin,

BETA RADIATION. Electron emitted from a nucleus during fission and nuclear decay. Beta
radiation can be stopped by an inch of wood or a thin sheet of aluminum.

GAMMA KADIA™ ON. A form of clectromagnetic, high-energy radiation emitted from a nuclew
Gamma rays are essentially the same as x-rays and require heavy shiclding such as - d,
concrete, or steel o be stopped.

INTERNAL RADIATZON, Radiation originating from a source within the body as a result of the
inhalation, ingestion, or implantation of natural or manmade radionuclides in body tissues.

RADIATION DOSE

ABSORBED DOSE. The amount of “tergy deposited by 1. “stion in a given amount of material.
Absorbed dose is measured in rads.

COLLECTIVE DOS¥ EQUIVALENT. The sum of the dose equivalents for individu - s comprising a
defined population. The per capita ‘ose equivalent is the quotient of the collective dose
equivalent divided by the population (see PERSON-REM).

COMMITTED DOSE EQUIVALENT (CDE), The eficctive dose equivalent from an intake of
radionuclides delivered over a heriod of 50 vears following the in’ake.

CUMULATIVE DOSE EQUIVALENT. T.  total dose one could receive in a period of fifty years
following release of radionuclides to the eavironment, including the dose that could occur as
a result of residual radionuclides remaining in the environment beyond the year of release.

DOSE BQUIVALENT. The product of the absorbed dose, the quality factor, and any other
modifying factors. The dose equivalent is a quantity for comparing the biological effectiveness
of different kinds of radiation on a common scale. The unit of dose equivalent is the rem,

EFFECTIVE DOSE EQUIVALENT. The sum over ail organs of dose equivalents (from internal and
externa’ radiation) to each organ, multiplied by the appropriate weighting factor for that
organ.

RADIOACTIVITY. A property possessed by some elements such as uranium whereby alpha, beta, or
gamma rays are spontancously emitted,

RADIOISOTOPE. A radioactive isotope of a specificd clement. Carbon-14 is a radioisotope of
carbon, Tritium is a radioisotope of hy rogen.

Glossary - 4



Glossary

RAMIONUCLIDE. A radioactive nuchde. Radionuclides are variations (isotopes) of elements. They
have the same number of protons and electrons but different numbers of neutrons, resulting in

different atomic masses There are several hundied known nuclides, both manmade and naturally
oceurring,

REM. An acronym for Roentgen Equivalent Man. A unit of radiation exposure that indicates the
potential effect on human cells

SIEVERT, A unit of dose equivalent from the International System of Units. Equal to one joule per
kilogram.

SPENT FULL Nuclear fuel that has been exposed in a nuclear reactor, this fuel contains uranium,
activation products, rission products, and platoniom,

STANDARD DEVIATION.  An indwcation of the dispersion of a set of results around their average,
THERMOLUMINESCENT DOSIMETER (T1LD). A device tht luminesces upon heating after being
exposed to radiation. The amount of light emitted 1s proportional to the amount of radiation to
which the luminescent material has been exposed.

UPGRADIENT, Referring to the flow of water or air, it is analogous to upstream. A point that is
“before” an arca of study that is used as a baseline for comparison with downstr. am data. See
GRADIENT and Dy NGRADIENT.

WATERSHED. The arca contained within a drainage divide above a specified point o1 a stream

WATER TABLE. The upper surface in a body of groundwater. The surfuce in an unconfin ed aquifer
or confining bed at which the pore water pressure is equal to atmospheric pressure

WHOLE-BODY DOSE A radiation dose that involves exposury of the entire body.

Glossary - 5



ANOVA, Analysis of Variance
ALARA. As Low As Reasonably Achievable

BEIR. Committee on Biological Effects of lonizing Radiation

Acronyms

CDDL. Construction and Demolition Debris Landfll (formerly the “cold dump”)

CERCLA. Comprehensive Environmental Response, Compensation, and Liability Act

CSS. Cement Solidification System

DCG. Derived Concentration Guide

DE. Dose Equivalent

DOE. Department of Energy

DOE-HQ. Department of Energy, Headquarters Office
DOE-ID. Department of Energy, Idaho Operations

EA. Environmental Assessment

EDE. Effective Dose .__quivalent

EE. Environmental Evaluation

EIS. Environmental Impact Statement

ELAP. Environmental Laboratory Accreditation Program
EML. Environmental Measurements Laboratory

EMSL. Environmental Monitoring Systems Laboratory (Las Vegas)
EPA. Environmental Protection Agency

FONSI. Finding of No Significant Impa~t

FSFCA, Federal and State Facilities Compliance Agreement
FY. Fiscal Year

HLW. High-level Radioactive Waste

ICRP. International Commission on Radiological Protection

INEL. Idahe National Engineering Laboratory



Acronyms

IRTS. Integrated Radwaste Treatment System

LLD. Lower Limit of Detection

LLW, Low-level Radioactive Waste

LLWTF. Low-level Liquid Waste Treatment Facility

LPS, Liquid Pre-treatment System

LWTS. Liquid Waste Treatment Sysiem

MDC. Minimum D .ectable Concentration

NCRP. National Council on Radiation Protection and Measurements
NDA. Nuclear Regulatory Commission - licensed Disposal Arca
NEPA. National Environmental Policy Act

NESHAP National Emission Standards for Hazardous Air Pollutants
NIST. National Institute of Standards and Technology

NFS. Nuclear Fuel Services Company, Inc,

NOL Notice of Intent

NRC. Nuclear Regulatory Co' mission

NWPA. Nuclear Waste Policy Act

NYSDEC. New York State Departme at of Eavironmental Conservation
NYSDOH. New York State Department of Health

NYSERDA. New York State Energy Research and Development Authority
NYSGS. New York State Geological Survey

OSR. Operational Satety Requirement

QA. Quality Assurance

QAP. Quality Assurance Program

QC. Quality Control

RCRA. Resource Conservation and Recovery Act
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Acronyms

A 4 R A 4 S B 4 A S A s 2R L5
RMW. Radioactive Mixed Waste

SAR. Safety Analysis Report

SARA. Superfund Amendements and Reauthorization Act
SDA, (New York) State-licensed Disposal Area

SL International System of Units

SPDES. State Pollutant Discharge Elimination System
STS, Supernatant Treatment System

SWMUL Solid Waste Management Unit

SSWMU. Super Solid Waste Management Unil

TLD. Thermoluminescent Dosimetur

USGS . U.S. Geological Survey

WNYNSC, Western New York Nuclear Service Center
WVDE West Valley Demonstration Project
WVNS. Wost Valiey Nuclear Services Co, Ire

WVPO, West Valicy (DOE) Project Office
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Abbreviations for Units of Measure
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M. Austin
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M. Jackson

B. Ignatz
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DOE-HQ
DOE-HOQ
DOE-HO

DOE-1D
DOE-ID
DOE-ID
DOE-ID
DOED

DOE-WVPO

NRC-HQ
NRC-Region 1
NRC-Region |

NYSDEC-Albany

NYSDEC-Albany
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NYSDEC-Rcgion 9
NYSDEC-Region 9
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NYSDOH-Buffalo
NYSDOH-Albany
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NYSERDA
NYSERDA
NYSERDA

NYSGS

USEPA-Washington, D.C.
USEPA-Region 2
USEPA-Region 2
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USGS
SNIHD
CCHD

U.S. Congressman, 31st Dist.

U.S. Congressman, 34th Dist

U.S. Senator, New York

U.S. Senator, New York

New York Senator, S6th Dist,

New York Assemblyman, 149th Dist
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Springville, New York
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Buffalo News, Buffalo, New York *
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