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Department of Energy
' Ohio Field Office
West Valley Demonstration Project
10282 Rock Springs Road
West Valley, NY 14171-9799

To The Reader:

This report, prepared by the U.S. Department of Energy (DOE) Ohio Field Office West Valley
Demonstration Project (OH/WVDP), summarizes the environmental protection program at the West Valley
Demonstration Project (WVDP) for calendar year 2001. As has been the practice in prior years, this report
is being made available to the public as soon as possible in advance of DOE’s required release date of
October 1, 2002.

Monitoring and surveillance of the WVDP facilities are conducted in order to verify that public health and
safety and the environment are protected. The quality assurance protocols applied to the environmental
monitoring program by the DOE ensure the validity and accuracy of the monitoring data. Also included
in this report are groundwater and ambient air data from the New York State Energy Research and
Development Authority’s (NYSERDA) New York State-licensed Disposal Area (SDA).

Alr, surface water, groundwater, soil, and biological samples collected and analyzed for radiological and
nonradiological constituents are evaluated for indication of potential effects of activities at the WVDP.
Monitoring of treated water effluents and facility ventilation system emissions verified that the dose
received by off-site residents continues to be minimal.

Calculated doses to the hypothetical maximally exposed off-site individual from airborne and waterborne
radiological releases in 2001 were less than one percent of the DOE limit. Radionuclide concentrations
in biological samples were at levels near or statistically identical to background concentrations.

Nonradiological liquid effluent discharges are controlled and permitted through the New York State
Pollutant Discharge Elimination System (SPDES). Discharges in 2001 were below regulatory limits with
only one exception. Although this one release is not believed to have had a significant effect on the off-site
environment, action was taken to prevent its recurrence. Refer to the Environmental Compliance Summary
(ECS) section of the report for further discussion on this release.

The Project’s continuing commitment to safety was recognized in 2001 when it was awarded the DOE
Voluntary Protection Program Star of Excellence Award. In addition, the Project’s continuing commitment
to environmental responsibility was confirmed when the WVDP’s status as a National Environmental
Performance Track charter member was reaffirmed by the U.S. Environmental Protection Agency.

If you have any questions or comments about the information in this report, please contact the West Valley

Nuclear Services Company (WVNSCO) Communication Department at (716) 942-4555 or complete and
return the enclosed survey.

Sincerely, M

Alice C. Williams, Director
West Valley Demonstration Project

@
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Preface

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

It isthe policy of the WVVDP to conduct all activities, including design, construction, testing, start-up,
commissioning, operation, maintenance, and decontamination and decommissioning, in a manner
that is appropriate to the nature, scale, and environmental effects of these activities. The WVDP is
committed to full compliance with applicable federal and New York State legislation and regulations
for the protection of the environment, to continual improvement, to the prevention and/or minimization
of pollution, and public outreach, including stakeholder involvement.

This report represents a single, comprehensive source of off-site and on-site environmental monitor-
ing data collected during 2001 by environmental monitoring personnel. The environmental monitor-
ing program and results are discussed in the body of this report. The monitoring data are presented in
the appendices. Appendix A contains maps of on-site and off-site sampling locations. Appendix Bisa
summary of the site environmental monitoring schedule. Appendices C through J contain summaries
of data obtained during 2001 and are intended for those readers interested in more detail than is
provided in the main body of the report. Appendix K lists laws and regulations pertaining to the
VWVDP. Appendix L provides groundwater monitoring data from the New York State-licensed Disposal
Area (SDA).

Requests for additional copies of the 2001 Ste Environmental Report and questions regarding the
report should be referred to the WVVDP Communications Department, 10282 Rock Springs Road, West
Valley, New York 14171 (telephone: 716-942-4555). Additional Project information is available on the
internet at http://mwww.wv.doe.gov.
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SUMMARY OF CHANGESTO THE 2001 WVDP SITE ENVIRONMENTAL REPORT
FROM THE
2000 SITE ENVIRONMENTAL REPORT

Thisreport, prepared by the U.S. Department of Energy (DOE) West Valley Demonstration Project
office, summarizesthe environmental protection program at the West VValley Demonstration Project
(WVDP) for calendar year (CY') 2001. Monitoring and surveillance of thefacilities used by the DOE for
the WV DP are conducted in order to protect public health and safety and the environment. The quality
assurance protocol sapplied to the environmental monitoring program by the DOE ensurethevalidity and
accuracy of themonitoring data. Alsoincluded in thisreport are groundwater and ambient air datafrom
theNew York State Energy Research and Devel opment Authority’s(NY SERDA) New York State-
licensed Disposal Area(SDA).

Changesin content for the 2001 annual Site Environmental Report are summarized below. The overall
organi zation of thereport isthe same asthat of the 2000 Site Environmental Report.

REVISIONSAND ADDITIONS

*  TheExecutive Summary, Introduction, and Environmental Compliance Summary have been updated
to describeimplementation of the environmental monitoring program, special topicsof importance,
and status of regulatory compliancein CY 2001. Thetable of permitsat the end of the Environmental
Compliance Summary was updated to reflect thosein effectin CY 2001.

»  Thesection describing the purpose of the report was moved from the I ntroduction to the beginning of
the Executive Summary. Summaries of compliancewith DOE Orders 5400.5 and 435.1 were added
to the Environmental Compliance Summary, aswasanew section entitled Environmental |ssuesand
Actions.

»  Dataand text were updated throughout the report to reflect resultsfrom the CY 2001 environmental
monitoring program. Tables, graphs, maps, and references al so were updated. Theformat for numeri-
cal datawas standardized throughout to present standard unitsfirst, followed by metric unitsin
parentheses.

*  Chapter 1 summarizes 2001 activitiesat the WV DR, including vitrification, tank cleaning and charac-
terization, preparation for spent fuel shipping, construction of the remote-handled wastefacility, and
environmental management of waste, liquid releases, and airborneemissions. All graphswere
updated to include 2001 performanceresults.

*  Chapter 2includesadiscussion of 2001 radiological resultsof sampling of air emissionsand water
effluentsas compared to DOE concentration guides (asapplicable). Resultsfrom air, water, soil, and
biological samplestaken from other on-Site, near-site, and community locations are compared with
resultsfrom background locationsin order to eval uate effects of site activities. The current status of
nonradiological monitoring on-siteisal so discussed. Specid environmenta evaluationsdonein 2001
arediscussed. Theseincludeiodine emissionsfrom the main stack, mercury at thelow-level waste
treatment facility, doseto biota, monitoring of contamination near the main processbuilding, and
monitoring of ambient air near preparation areasfor soil shipments.



»  Chapter 3wasupdated to summarize and discussresults of the 2001 groundwater monitoring pro-
gram, including continued monitoring, characterization, and mitigation of the strontium-90 plumeon
the north plateau. Figureswere updated to reflect monitoring resultsin CY 2001.

»  Chapter 4 providesan assessment of doseto the general public resulting from exposureto radiation
and radionuclidesrel eased by the Project to the surrounding environment in 2001. Dose calculations
were updated to reflect monitoring resultsfrom CY 2001. A new section entitled Doseto Biota:
Aquatic and Terrestrial Wildlife and atable summarizing the eval uation of doseto biotawere added
to thereport.

*  Chapter 5wasupdated to summarizethe assessments of the environmental monitoring program
under the WV DP quality assurance program. A new section entitled Data Verification and Validation
was added.

*  MapsinAppendix A wererevised in astandardized format and updated to reflect the 2001 environ-
mental monitoring program. A new map, detailing environmental sampling pointsbetween fiveand
ten kilometersfrom the WV DP, was added.

*  Changesintheenvironmental monitoring programin CY 2001 are summarized at the beginning of
Appendix B.

* AppendicesC,D, E,F G, H,I,and L —thetablessummarizing CY 2001 datafor water, sediment,
soil, air, groundwater, biological samples, State Pollutant Discharge Elimination System (SPDES)
samples, direct radiation monitoring, meteorological monitoring, and NY SERDA samples— were
updated with CY 2001 results.

»  Therewerenoerataor corrigendafrom the 2000 Site Environmental Report.

SPECIAL ISSUES

»  Construction of the Remote-Handled Waste Facility continuedin CY 2001.

*  AmbientairintheNDA wasmonitored while soilsfor shipment were being moved from rolloffsto
gondolacars.

*  Low-level radioactivewaste shipmentscontinued in CY 2001.
*  Spent fuel wasremoved from the FRS and prepared for shipping.

*  Work to mitigate the gross beta plume on the north plateau continued.

* A contamination incident near the main process building wasinvestigated and corrective actionswere

taken.

»  Vitrification wasa most completed. Cleaning and characterization of wastetanks continuedin CY
2001.



ERRATA and CORRIGENDA

West Valley Demonstration Project
SiteEnvironmental Report
Calendar Year 2000

A transcription error wasidentified in the 2000 Site Environmenta Reportin Table D-24 (p. D-22). The
June 2000 gross alphavaluefor location AFGRVAL, which read 6.13+1.00E- 15, should be 0.61+1.00E- 15.

Thischange resulted in the af orementioned va ue no longer being bolded and the bol ding being applied to
the October value (1.33£1.22E-15). This change caused no effect on eval uationsthroughout the report.

Any questionsor comments about the corrigendanoted here may be directed to the Manager of Public
and Employee Communications, John D. Chamberlain, West Valley Nuclear Services Company, at (716)
942-4610.
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EXECUTIVE
SUMMARY

Purpose of ThisReport

Thisannual environmental monitoring report is
published toinform Project stakehol ders about en-
vironmental conditionsat the West Valley Dem-
onstration Project (WVDP). (Seestakeholder in
the Glossary [p. GLO-10].) Inaccordancewith
DOE Order 231.1, Environment, Safety, and
Health Reporting, the report summarizestheen-
vironmental monitoring datagathered during the
year in order to characterize the performance of
the WV DP senvironmental management system,
confirm compliancewith sandardsand regulations,
and highlight significant programs.

Project Description

TheWest Valey Demonstration Project (WVDP),
the site of aU.S. Department of Energy (DOE)
environmenta cleanup activity operated by West
Valley Nuclear Services Co. (WVNSCO), isin
thefinal stagesof stabilizing the high-leve radio-
active waste that remained at the site after com-
mercial nuclear fuel reprocessing had been
discontinued. The Project islocated in Western
New York State, about 30 milessouth of Buffalo,
withintheNew York State-owned Western New
York Nuclear Service Center (WNYNSC).

EXE-1
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Inadditiontohigh-levd wastesolidification, ongoing
work activitiesat theWV DPduring 2001 included:

* preparing spent nuclear fuel for shipment to
Idaho

* shipping low-level waste off-sitefor disposal

« constructing afacility wherelarge high-activity
components can be safely packaged for disposal

* packaging and removing expended materials
fromthevitrificationfacility

* preparing environmental impact statementsfor
futureactivities

* removing asmuch of theresidual wasteinthe
high-level wastetanksaswastechnically feasible

 monitoring the environment and managing con-
taminated areaswithin the Project facility premises

A reader opinion survey has been inserted in
this report. If it is missing, please contact the
Communications Department at (716) 942-
4555, Additional Project information is avail-
able on the internet at http://www.wv.doe.gov.
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* flushingandrinang high-level waste-solidifica
tionfacilities.

Compliance

Management at the WV DP continued to provide
strong support for environmental compliancein
2001. DOE Ordersand applicable state and fed-
eral statutes and regulations are integrated into
the Project’s compliance program. Highlights of
the 2001 compliance program were asfollows:

» No notices of violation or inspection findings
from any environmenta regulatory agencieswere
received by theWVDPin 2001.

* Inspectionsof hazardouswaste activitiesby the
New York State Department of Environmental
Consarvation (NY SDEC) verified Project compli-
ancewith the applicableregulations.

* TheProject continued to monitor specific waste
management areas at the sitein order to comply
with the Resource Conservation and Recovery Act
(RCRA) 83008(h) Administrative Order on Con-
sent.

» The Project also met the requirements of the
Emergency Planning and Community Right-to-
Know Act (EPCRA) by collecting information
about hazardous materials used at the Project and
making thisinformetion availableto thelocal com-
munity.

» The State Pollutant Discharge Elimination Sys-
tem (SPDES) permit currently identifiesfour per-
mitted liquid outfalls at the Project. A SPDES
permit application wassubmittedto NY SDECin
2000 to cover process changes and storm water
runoff. A permit modificationisexpectedin 2002.

* Inaccordancewith the Site Treatment Plan de-
veloped under the Federal Facility Compliance

EXE-2
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Act, al calendar year 2001 milestones for the
characterization, treastment, and disposition of
mixed waste at the WV DP were compl eted.

» Among other pollution-prevention accomplish-
ments, waste minimization goalsfor 2001 were
met or exceeded in all but one of the waste cat-
egories set in the one-year goals statement. Al-
though low-leve radioactivewastegenerationdid
not meet the established goal of an 80% reduc-
tion, generation wasreduced by 70%.

Environmental Monitoring
Program

Throughout thefirst four yearsof vitrification, spe-
cific and sustained attention was given to envi-
ronmental monitoring and assessment of effluents
from changing Steoperations. Project environmen-
tal scientistscontinuedin 2001 to sampleand mea-
sureeffluent air and water, groundwater, surface
streams, soil, sediment, vegetation, mest, milk, and
gameanimals, and to record environmental radia-
tion measurements. More than 12,000 samples
were collected in 2001 in order to assessthe ef-
fect of siteactivitieson public health, safety, and
theenvironment.

TheProject’senvironmental monitoring network
isevaluated and updated to ensurethat all thelo-
cations and sampletypesthat would be sensitive
to process-related changes are monitored.
Samplesaretested for radioactivity and/or nonra:
dioactive substances using approved laboratory
procedures. Both the laboratory test results and
direct measurement dataarereviewed at severa
stagesfor quality and are compared with histori-
cdl datafrom the samelocations, with background
data, and with datafrom similar locations.

The environmental data are entered into a con-

trolled database and are automatically compared
with upper and lower acceptance values. Data
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Environmental Monitoring Program

pointsfalling outside these values are brought to
the attention of WV DP scientistsfor further in-
vestigation. WV DP scientistsassessal| datapoints
and evaluate trendsat each location.

Dosesto the public are cal culated using approved
computer modeling codes. Dose cal culations de-
terminetheimpactsof air and water rel easesand
from the consumption of game animals and lo-
caly grownfood.

SurfaceWater Monitoring. Surfacewater isrou-
tinely sampled on the Project premises by four
automatic samplers: Timed compositesamplesare
collected at Frank’s Creek where it exits the
Project, at two other on-site pointswhere water
flowsoff-site, and at asurface drainage point near
theformer radioactive waste disposal areas. On-
Stesamplesalso are collected periodicaly at nine
other pointsof drainagefromfacility areas. The
data from these samples are used to determine
thetype, amount, and probable origin of both ra-
diologica and nonradiologica contaminants.

Radiological Releases. Thelargest single source
of radioactivity released to surface watersfrom
the Project is the discharge from the low-level
wastetreatment facility through thelagoon 3 out-
fal. Thetreated effluent water flowsinto Erdman
Brook, whichjoinsFrank’s Creek just before ex-
iting the Project’s fenced area. Five treated
batchestotaling approximately 8.4 million gallons
were released periodically over the course of
thirty-threedaysin 2001. In 2000, 11.5millionga-
lonswerereleased. Thedifference can beattrib-
utedtoalagin batch releasesof water from facility
cleanup processesaong withlessprecipitationin
2001 thanin 2000.

The combined average concentration of all radio-
nuclidesin liquid releasesfromlagoon 3in 2001
was approximately 33% of the DOE derived con-
centration guide (DCG), whichisused to evalu-
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ateliquid processdischarges. (See Chapter 1 [p.
1-5] for an explanation of DCGs.) The average
radioactivity concentrationsfrom 1997 through
2000 were 22%, 23%, 32%, and 34% of the DCG,
respectively. Themajor contributorsto thetotal
combined liquid effluent in 2001 were strontium-
90, cesum-137, and uranium-232.

Seepage of contaminated groundwater from the
north plateau was another source of gross beta
and strontium-90 radioactivity in surface water.
Drainagefrom the north plateau eventual ly flows
into Frank’s Creek. (See location WNSWAMP
onFig. A-2in Appendix A [p. A-4].) Thisdrain-
age point has been carefully monitored sincethe
contaminated seep was identified in 1993. A
groundwater recovery and treatment system cur-
rently is being used to reduce the migration of
strontium-90 to surface water on the north pla-
teau. The average strontium-90 concentration at
WNSWAMP, which originatesfrom pre-Project
operations, increased in 2001 from the concentra:
tionin2000. Theincreasein the strontium-90 con-
centrations in 2001 at this northeast swamp
drainageisthought to belinked to acombination
of decreased groundwater dilution duetolesspre-
cipitation in 2001 than in 2000 and increasesin
groundwater activity surfacing in the ditch up-
stream of WNSWAMP. Nonetheless, the total
quantity of radioactivity released, and the associ-
ated doseto an off-siteindividua fromthisradio-
activity, were about 10% lower than in 2000.

TheWVDPisevaluating apilot-scale permeable
treatment wall that wasinstalled in 1999 to treat
contaminated groundwater on the north plateau.
A subsurfacetrenchfilled withion-exchange me-
dia, installed inthe eastern |obe of the plume, re-
moves contaminantsfrom the groundwater asit
flows through the trench. (See Chapter 3 [p. 3-
16] for additiona discussion of thistechnology.)
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Dose Assessment. Estimated dose to the maxi-
mally exposed off-siteindividual fromtheliquid
pathway was estimated to be 0.035 mrem—0.014
mrem attributableto Project effluentsfromlagoon
3 and an additional contribution of 0.021 mrem
from the north plateau drainage.

Nonradiological Releases. Nonradiological con-
taminants, measured at three outfallsand cal cu-
lated at one monitoring point, were, with one
exception, below the New York SPDES permit
limits. (The one exception was an el evated lead
concentration from agroundwater drain system,
which was subsequently capped off.) (See
SPDES-Permitted Outfalls[p. ECS-10].)

Soil and Stream Sediments. Surface soil iscol-
lected annually near theten air sampler locations
inorder totrack long-term deposition. Sediments
from off-site creeks are collected annually from
three downstream and two upstream| ocations. Soil
fromthreeon-sitedrainage areasisalso sampled
annually in order to track waterborne movement
of contaminants.

Surface soil samplesin 2001 showed little change
from previousyears. Except for oneareathat his-
torically has shown average cesium-137 concen-
trations higher than background values, the
concentrationsof radionuclidesnormally present
in soil from both worldwide fallout and from
Project air emissions at near-site locations are
closeto or indistinguishable from concentrations
from background locations.

Because of pre-Project rel easesfrom nuclear fuel
reprocessing activities, the concentrations of ce-
sium-137 in downstream creek sediments have
been historically higher than concentrationsinthe
upstream sediments. However, in 1998 and 1999
sediment samples at one downstream location
showed amarked decreasein cesium-137, when
compared with historical values, after an unusu-
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aly high June 1998 flood. The calendar year 2000
samplesreturned to alevel of cesum-137thatis
consstent with historical vaues. Samplescollected
at thislocationin 2001 areat alevel dightly below
samplescollectedin 2000. Thes xteen-year graph
of cesium-137 in sediments (Fig. 2-4 [p. 2-13])
indicates no upward trends at either upstream or
downstream points.

Groundwater Monitoring. Groundwater
sampleswere collected as scheduled from sixty-
five on-site locations in 2001. Computerized
screening of the groundwater data accelerated
identification and evaluation of changes. Monitor-
ing activitiesin 2001 included gathering more de-
tailed information about the north plateau
strontium-90 contamination. Additional monitor-
ing wellswereinstalled in 2001 to improve the
definition of subsurface and groundwater condi-
tions. The calendar year 2001 groundwater pro-
gram continued toindicatethat strontium-90istill
themajor contributor to el evated gross beta.con-
tamination in the plumeon the north plateau. The
concentrations of other i sotopeswere below the
DCG levelsusually applied to surface water.

In addition to collecting samples from wells,
groundwater was routinely collected from seeps
onthebank above Frank’s Creek along the north-
eastern edge of the north plateau. Results of ra-
diologica anaysesindicatethat grossbetaactivity
from the north plateau plume has not migrated to
these seepage areas.

Site groundwater also istested for a number of
nonradiological constituents. In 2001 therewere
no statistically remarkable changesin the concen-
trations measured.

Calendar year 2001 sampleresultsfrom near-site

residentia water-supply wellswerewithinthehis-
torical range of valuesmeasured for thesewells.
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Air Monitoring. WVDP airborne radiol ogical
emissionsin 2001 included emissonsfrom Sx rou-
tinely operated permitted exhaust pointsand four
exhaustsexcluded from permitting because of their
low emission potentidl.

Six ar samplersontheperimeter of the WNYNSC
andfour inmoredistant | ocations continuoudy col-
lect samplesof air at the average human breath-
ing height. The samplesaretested for radioactivity
carried by airborne particles. Samplesaso arecol-
lected for tritium and iodine-129 at two of theten
locations, the Rock Springs Road sampler near
thesiteand the Great Valley background sampler.

Radiological Releases. Asanticipated, radioac-
tive releases from the Project in 2001 were far
below the most restrictive limitsthat ensure pub-
lic health and safety, even with an on-siterelease
that took placeinthefall of 2001. (See Unplanned
Radiological Releases in Chapter 1 [p. 1-11].)
Operating the vitrification process at areduced
capacity resultedinradiologica air rel easesthat
were less in 2001 than those noted in calendar
years 1999 and 2000.

Although severa fisson productscontributetoair-
borneradiological releases, themaost Sgnificant con-
tinuedto beiodine-129, along-lived radionudlidethet
existsin gaseousform at the high temperatures of
thevitrification process. lodine-129isnot fully re-
moved during treatment of theair effluent. Theca -
endar year 2001 levels of gaseous iodine-129
emissonswerelower than 2000 levels.

Grossradioactivity (airborne particulate) in air
samplesfrom around the perimeter waswithinthe
historical range of radioactivity measured at re-
mote background | ocations or nearby communi-
ties. Grossradioactivity at the nearest perimeter
sampler remained the same in 2001 asin 2000.
Concentrationsin samplesfromthreeon-siteam-
bient air samplersand two portable samplersio-
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cated near waste storage facilities operated dur-
ing 2001 also werefar below any applicablelim-
its.

Dose Assessment. Thedosefrom air emissionsin
calendar year 2001 was about 0.05% of the Envi-
ronmental Protection Agency (EPA) radionuclide
emissionsstandard of 10 millirem (mrem) per year
effectivedoseequivaent to themaximally exposed
off-siteindividual. (In 1999 the dose from these
emissionswas about 0.11% and in 2000 the dose
wasabout 0.08%.) Approximately 63% of thetotal
2001 calculated airborne dose to the maximally
exposed off-giteindividual wasattributabletoio-
dine-129 emissions.

Nonradiological Releases. Nitrogen oxides,
nonradiologica byproductsof thevitrification pro-
cess, aremonitored as part of the emission-con-
trol process. The WV DP continues to monitor
nitrogen oxidesand sulfur dioxideemissionsasa
condition of theNew York State Facility Air per-
mit. The monitoring demonstratesthat emissions
arewell bel ow the 99-ton cap for each. No opac-
ity or permit [imitswere exceeded in 2001.

Vegetation, Meat, and Milk. Test resultsfrom
near-site samplesof beans, apples, corn, hay, beef,
and milk were cons stent with resultsnoted in pre-
viousyears. When near-site sampleswere com-
pared with background samples, no site-rel ated
effectswere noted.

GameAnimals. Fifty fish specimensfrom Catt-
araugus Creek were collected in 2001 for testing.
Ten of thesewerefrom bel ow the Springvilledam,
including speciesthat migrate up from LakeErie.
Two semiannual sample setsof tenfisheachwere
collected downstream of Buttermilk Creek, which
receives Project liquid effluents, and two setswere
collected upstream. These samples represent
sportfishing speciesand bottom-feeding indicator
species. Testing for gamma-emitting isotopesand
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strontium-90 showed adight statistical difference
inmedian concentrationsof strontium-90 between
upstream (background) fish and downstream fish
collected abovethe dam. (Seegammaisotopicin
the Glossary [p. GLO-4].) No statistical differ-
ences were noted between cesium-137 concen-
trationsin upstream and downstream fish.

Three samples of venison from near-site
(WNYNSC) whitetail deer were tested for
gamma-emittingisotopesand strontium-90. Con-
trol deer samplesfrom locationsmore than thirty
miles away from the site also were collected in
2001. Low levelsof radioactivity from strontium-
90, cesum-137, and naturaly occurring potassum-
40 were detectablein both control and near-site
deer samples. Although resultsvary fromyear to
year, datafrom thelast ten years show no statis-
tical differencesbetween radionuclide concentra-
tionsin near-siteand control venison samples. In
2001 public access to the WNYNSC for deer
hunting was curtailed dueto security restrictions.

Program Quality

The WV DPenvironmental monitoring programis
designed to produce high-qudlity, reliableresults.
Tomaintainthisstandard, each scientist must give
continuous attention to the detail s of sample han-
dling, following approved collection and analysis
procedures and datareview. Formal self-assess-
ments were performed, and the environmental
laboratory a so continued the practice of analyz-
ing radiological crosscheck samplessent froma
nationd |aboratory. Of 117 radiologicd crosscheck
andysesperformed at both the on-gite Project [abo-
ratory and the off-site commercial servicelabo-
ratory, 117 (100%) werewithin the control limits.
Off-site laboratories address data deficiencies
under approved quality assurance programs.

Test results from the crosscheck program, self-
assessments, and comparisons of co-located
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samplemeasurementstaken by independent agen-
ciessuch asthe New York State Department of
Health (NY SDOH) and NY SDEC indicate that
high quality standardsare being met.

The WVNSCO Environmental Affairsand Qual-
ity Assurance departmentsalso periodically con-
ducted and documented reviews of program
activitiesin 2001.

In addition, in August and September 2001 the
DOE Ohio Field Office conducted asurveillance
of adischargefrom lagoon 3 to evaluate whether
the WV DP proceduresfor dischargeof liquid plant
effluent are being effectively implemented toen-
surecompliancewith the Site SPDES permiit. (See
Auditsand Appraisals[p. 5-6] in Chapter 5.)

Safety and Environmental
M anagement

In 2001 the WV DP continued to demonstrateits
commitment to an all-inclusive approach to safety
through implementation of itsIntegrated Safety
Management System (ISMS). Asanintegral part
of the ISMS, the site-wide work review group
reviewed work plans, identified environmental
safety and health concerns, and specified prac-
ticesto ensure that work was performed safely.
The Environmental Management System (EMS)
was coordinated with other safety management
andwork planning processesthrough theintegrated
environmenta, health, and safety management pro-
gram. (See Environmental Management System
[EMS] Implementation and Integrated Safety Man-
agement System [ISM §] Implementationin Chap-
ter 1[p. 1-16] for amoredetailed discusson of these
management systemsat the WV DP)

Notable 2001 Events

In 1999 WVNSCO wasrecommended for STAR
status, the highest safety award given withinthe
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DOE. This award, received in early 2000, was
grantedin recognition of superior hedth and safety
performance by contractor management and em-
ployees. In 2001 thisaward was reconfirmed by
the DOE intheir bestowing of the Star of Excel-
lence on WVNSCO for an outstanding safety
record.

The WVDP aso wasrecognized in 2000 by in-
duction into the EPA’s Nationa Environmental
Performance Track. The WV DP was accorded
Charter Member status as one of thefirst facili-
tiestoreceivethisaward.

In May 2001 the WVDP was visited by EPA
representativeswho toured thefacilitiesand re-
viewed the WV DP environmental management
system. Their assessment confirmed that the
WV DP meets the Performance Track Program
Criteria.

TheWVDPisoneof only two DOE sitesto hold
both the EPA’s highest award for environmental
sustainability and the DOE’s STAR award.

Conclusion

TheWest Valley Demonstration Project conducts
extensive monitoring of on-sitefacilitiesand the
surrounding environment. Thisprogram fulfills
federal and state requirements to assess the ef-
fect of Project activitieson public hedth and safety
and the environment. In 2001 the predicted dose
fromtheProject viaall pathwayswas 0.04 mrem,
or 0.04% of the 100-mrem DOE limit.

In addition to demonstrating compliancewith en-
vironmental regulationsand directives, evaluation
of datacollectedin 2001 continued to indicatethat
Project activitiespose no threat to public health or
safety or the environment.

EXE-7
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INTRODUCTION

I nformation in ThisReport

Individua chaptersinthisreport provideinforma:
tion on compliance with regulations, general in-
formation about the monitoring program and
significant activitiesin 2001, summaries of the
results of radiological and nonradiological moni-
toring, calculationsof radiation dosesto the popu-
lation within 50 miles (80 km) of the site, and
information about practicesthat ensure the qual-
ity of environmental monitoring data. Graphsand
tablesillustrateimportant trendsand concepts. The
bulk of the supporting dataisfound inthe appen-
dicesfollowing thetext. Page numbersrefer the
reader to theappendices, figures, and graphscited
inthetext.

Appendix A contains maps showing on-siteand
off-gtesamplinglocations.

Appendix B summarizesthe calendar year 2001
environmental monitoring program at theon-site
(i.e., onthe Western New York Nuclear Service
Center [WNYNSC]) and off-site locations.
Samples are designated by acoded abbreviation
indicating sampletypeand location. (A complete
listing of the codesisfoundintheindex to Appen-
dix B [pp. B-v through B-vii].) Appendix B lists
thekinds of samplestaken, the frequency of col-
lection, the parameters analyzed, the location of
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the sampling points, monitoring and reporting re-
quirements, and abrief rationalefor themonitor-
ing activitiesconducted at each location.

Appendices C through | summarizeradiometric,
chemical analytical, and physical datafromair,
surface water, groundwater, fallout in precipita-
tion, sediment, soils, biologica samples(meset, milk,
food crops, and fish), and direct radiation mea-
surementsand meteorol ogica monitoring.

Appendix Jprovidesdatafrom the comparison of
resultsof analysesof identically prepared samples
(crosscheck samples) by boththeWVDPand in-
dependent |aboratories. Radiological concentra-
tions and chemical water quality parametersin
crosscheck samples of air, water, soil, and veg-
etation arereported here.

Appendix K providesalist of radiation protection
standards set by the Department of Energy (DOE)
that are most relevant to the operation of the
WVDP. It also lists federal and state laws and
regulationsthat affect the WV DP.

Appendix L containsgroundwater monitoring data
for the New York State-licensed disposal area
(SDA), provided by the New York State Energy
Research and Development Authority
(NYSERDA).
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Acronyms, often used in technical documents
to speed up thereading process, arelistedin a
separate section at the back of thisreport. (See
the Acronymsand Abbreviations section.) Al-
though using acronyms can be a practical way
of referring to agencies or systems with un-
wieldy names, having to look up rarely used ac-
ronyms can defeat the purpose of using them.
Accordingly, full names of agencies and sys-
tems have been used in thisreport whereit will
help the reader. However, acronyms that the
reader is apt to recognize (e.g., DOE, EPA,
NRC, NY SERDA) or that are used oftenin this
report (e.g.,WVDP, WNYNSC) are spelled out
only at the beginning of sections. Other infor-
mation that may be helpful isfound in the Ref-
erences and Bibliography, Glossary, Units of
Measure, Unit Prefixes, Scientific Notation, and
Conversion Chart sections at the back of this
report.

History of the West Valley
Demonstration Project

Intheearly 1950sinterest in promoting peaceful
uses of atomic energy led to the passage of an
amendment tothe Atomic Energy Act that alowed
the Atomic Energy Commissionto encourage com-
mercialization of nuclear fuel reprocessing asa
way of developing acivilian nuclear industry. The
Atomic Energy Commission madeitstechnology
availableto privateindustry and invited proposals
for thedesign, construction, and operation of re-
processing plants.

In 1961 the New York State Office of Atomic
Development acquired 3,345 acres (1,354 ha) near
West Valley, New York and established the West-
ern New York Nuclear Service Center . Davison
Chemical Co., together withthe New York State
Atomic Research and Development Authority,
which later becameNY SERDA, constructed and
began operating anuclear fuel reprocessing plant

INT -2

VWDP Ste Environmental Report

under aco-licenseissued by the Atomic Energy
Commission (later the Nuclear Regulatory Com-
mission [NRC]).

Nuclear Fuel Services, Inc. (NFS) was formed
by Davison Chemical Co. to operatethe plant as
acommercial facility. NFS|eased the property at
the WNYNSC and in 1966 began operationsto
recyclefuel from both commercial and federally
owned reactors.

In 1972, whilethe plant was closed for modifica-
tionsand expansion, new and morerigorous safety
regul ations wereimposed. Most of the changes
concerned the disposal of high-level radioactive
liquid wasteand the prevention of earthquakedam-
agetothefacilities. NFSdecided that compliance
with the new regulations was not economically
feasibleand in 1976 notified NY SERDA that it
would not continuein thefuel-reprocessing busi-
Ness.

Numerous studiesfollowed the closing, leading
eventually in 1980 to the passage of Public Law
96-368, the West Valley Demonstration Project
Act, which authorized the DOE to demonstrate a
method for solidifying the600,000 gdlons(2.3mil-
lionliters) of liquid high-level wastethat remained
at the West Valley site. Congress anti cipated that
thetechnol ogiesdevel oped at West Valley would
be used at other facilitiesinthe United States.

Under the original agreement between NFS and
New York State, the state was ultimately respon-
siblefor both the radi oactive wastesand thefacil-
ity. TheWV DP Act specifically providesthat the
facilitiesand the high-level radioactivewaste on-
siteshall be made available (by the state of New
York) to the DOE without thetransfer of titlefor
aslong asrequired to complete the Project. The
facility’s NRC license was amended in 1981 to
allow the DOE cleanup to proceed at the Project
under aMemorandum of Understanding. Although
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the lead agency for the WV DPisthe DOE, un-
der the Memorandum of Understanding the DOE
and the NRC each have specific responsibilities
related tothe WVDP.

Theformer West Valley Nuclear Services Com-
pany, Inc., asubsidiary of Westinghouse Electric
Corporation, was chosen by the DOE to be the
management and operating contractor for the West
Valley Demongtration Project. Site operationsbe-
gan at the WVDP in March 1982. (The West
Valley Nuclear Services Company [WVNSCQO],
aunit of the Westinghouse Environmenta Services
Company [in 2002, the Energy and Environmen-
tal Division of Washington Group International],
isthe management and operating contractor for
theWVDP)

Thehigh-level waste, contained in underground
storage tanks, had separated into two layers—a
liquid supernatant and asettled dudgelayer. Vari-
ous subsystemswere constructed that permitted
the successful startup in May 1988 of the inte-
grated radwaste treatment system (IRTS). The
system removed most of the radioactivity from
theliquid supernatant, allowing themagjor portion
of the liquid to be treated as low-level waste.
Treatment of the supernatant liquid from the high-
level wastetanksthrough the IRT Swas compl eted
in1990.

The next step in the process, washing the sludge
with water to remove soluble congtituents, began
inlate 1991 and was completed in 1994. (See Vit-
rification Overview [p. 1-6] in Chapter 1 for a
more detailed description.) In 1995, the contents
of the high-level waste tankswere combined and
the subsequent mixturewashed afinal time. Vitri-
fication of the high-level wasteresiduesbeganin
July 1996. In June 1998 the WV DP successfully
completed thefirst phase of thevitrification cam-
paign. Currently theWV DPisconducting thesec-
ond phaseof vitrification, whichinvolvesremoving
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and solidifying thehigh-level residuas(heels) re-
maining in the tanks, and is planning for future
decommissioning of vitrification and support fa
cilities.

Description of the West
Valley Demonstration Project

The purpose of theWVDPisto solidify thehigh-
level radioactive waste |eft at the site from the
origina nuclear fuel reprocessng activities, develop
suitable containersfor holding and transporting the
solidified waste, arrange transportation of the so-
lidified wasteto afederal repository, dispose of
any Project low-level and transuranic wastere-
aulting from the solidification of high-level waste,
and decontaminate and decommission the Project
fecilities.

At the end of CY 2001, most of the high-level
waste had been solidifiedin glassin 264 stainless
steel canistersand storedinashielded cell. Inor-
der to continuethe Project mission, severd projects
areunder way:

Sent Fuel Shipping. Theoriginal operator at the
site, Nuclear Fuel Services, Inc., had accepted 750
spent fuel assembliesfor reprocessing beforedis-
continuing operationsin 1975. These spent fuel
assemblieswere stored in the on-site fuel pool.
During an early 1980 shipping campaign, 625 of
the spent fuel assemblies were returned to the
utilitiesthat owned them. During 2001 theremain-
ing 125 assembilies, which continued to be stored
at the WV DP, were prepared for transport to the
Idaho National Engineering and Environmental
Laboratory (INEEL) for interim storage. After
removing the spent fuel, the WV DPinitiated work
to drain and decontaminate thefuel pool.

Waste Management. Part of the DOE’s cleanup

mission at the West Valley siteisthedisposal of
low-level radioactive waste that is generated
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through WV DP operations. Stored wastesresult-
ing from cleanup activities are being shipped off-
sitefor disposal. The WV DP hasrefurbished the
1.8-mile (2.9-km) railroad spur that enters the
Project premisesand isnow shipping low-level
wastedirectly fromthesite.

Vitrification Expended Materials Processing.
As materials used in vitrification are expended
they areinventoried, identified, sorted, classified,
cleaned, size-reduced (as needed), packaged, and
removed fromthefacility. Thevitrificationfacility
itself will be decommissioned after high-level
waste processing iscompl ete.

High-Level Waste Tank Closure. Liquid high-level
waste processing isexpected to be completed in
2002. The underground wastetankswill beclosed
following decisonsonlong-term sitemanagement.

Remote-Handled Waste. A remote-handled
wastefacility isunder construction on-site. It will
be used to prepare higher activity wastesfor ship-
ment and disposal.

Environmental Monitoring. Site-wide environ-
mental monitoring and management of contami-
nated areaswill continue to ensurethe safety of
the public and the environment.

Facility Closure Projects. To complete the West
Valley Demonstration Project Act, thefacilities
used to solidify the high-level waste will be de-
commissioned in accordance with long-term man-
agement decisions.

General Environmental
Setting

The geography, socioeconomics, climate, ecology,
and geology of theregion are principal factorsin
ng possible effects of siteactivitiesonthe
surrounding popul ation and environment and are
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anintegral considerationinthedesign and struc-
ture of the environmental monitoring program.

L ocation of the West Valley Demonstration
Project. TheWVDPislocated in northern Catt-
araugus County about 30 miles (50 km) south of
Buffalo, New York (Fig. 1 [facing page]). The
WV DP facilities occupy asecurity-fenced area
of about 200 acres (80 ha) withinthe WNY NSC.
Thisfenced areaisreferred to asthe Project pre-
mises.

TheWVDPissituated on New York State’'sAl-
legheny plateau at an approximate averageeleva
tion of 1,300 feet (400 m). The communities of
West Valley, Riceville, Ashford Hollow, and the
village of Springvillearelocated within approxi-
mately 5 miles(8km) of the Project. Several roads
and arailway pass through the WNY NSC, but
the public doesnot have accessto the WNY NSC.
Hunting, fishing, and human habitation on the
WNYNSC generally are prohibited. A
NY SERDA-sponsored program to control the
deer population, initiated in 1994, continued through
2000. Limited accesstothe WNY NSC wasgiven
tolocd hunters, and community responsehasbeen
favorable. Dueto security concerns, hunting on
the WNYNSC was canceled for the season in
thefall of 2001.

Socioeconomics. TheWNY NSC lieswithinthe
town of Ashford in Cattaraugus County. The
nearby population, approximately 9,200 resdents
within 6.2 miles (10 km) of the Project, reliespri-
marily on an agricultural economy. No mgor in-
dustriesarelocated within thisarea.

Theland immediately adjacent to the WNY NSC
isused principally for agriculture and arboricul-
ture. Cattaraugus Creek isused locally for swim-
ming, canoeing, and fishing. Although somewater
toirrigate nearby golf coursegreensandtreefarms
istaken from Cattaraugus Creek, no public water
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supply is drawn from the creek downstream of
theWNY NSC beforethe creek flowsinto Lake
Eriesouth of Buffalo, New York. Water from Lake
Erieisused asapublic drinking-water supply.

Climate. Although there are recorded extremes
of 98.6°F (37°C) and -43.6°F (-42°C) in Western
New York, the climateismoderate, with an aver-
age annual temperature (1971-2000) of 48°F
(8.9°C). Rainfdl isrdatively high, averaging about
41 inches (104 cm) per year. Asin 2000, precipi-
tation in 2001 remained bel ow average, totaling
about 31 inches (79 cm). Precipitationisevenly
distributed throughout the year and ismarkedly
influenced by Lake Erietothewest and, to alesser
extent, by Lake Ontario to the north. Regional
winds are generally from the west and south at
about 9 mph (4 m/sec).

Biology. The WNY NSC lieswithin the northern
deciduousforest biome, and the diversity of its
vegetationistypica of theregion. Equaly divided
between forest and open land, thesite providesa
habitat especially attractiveto white-tailed deer
and variousindigenousbirds, reptiles, and small
mammals. No specieson thefederal endangered-
species list are known to be present on the
WNYNSC.

Geology and Groundwater Hydrology. The
WVDP siteislocated on the west shoulder of a
steep-sided glacially scoured bedrock valley that
isfilled with asequence of glacial sediments. (See
Figs. 3-1and 3-2[p. 3-3] in Chapter 3, Ground-
water Monitoring.) TheWVDPsiteisbordered
by two stream valleys (Frank’s Creek and Quarry
Creek) and divided by a third stream valley
(Erdman Brook) into two portions, the north and
south plateaus. (See Figs. A-6 through A-8[pp.
A-8through A-10] in Appendix A.)

Theuppermost layer of glacia sedimentsonthe
south plateau consstsof asilty clay till, theLavery
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till. The Lavery till doesnot transmit significant
quantities of water except whereit isexposed at
the ground surface, where weathering has frac-
tured the near-surface sediments. Groundwater
flow in the weathered till has both a vertically
downward component and ahorizontal component
to the northeast. Groundwater flow in the un-
westhered portion of thetill, beneath the exposed
wegtheredtill, ispredominantly downward.

A Killdeer (charadrius vociferus) protects her nest.

On the north plateau a permeable alluvial sand
and gravel layer overliesthelesspermeablegla
cial sequence of sediments (i.e., the Lavery till,
the Kent recessional sequence, and the Kent till).
Groundwater flow inthe sand and gravel unit of
thenorth plateau is predominantly horizontal, to-
wards the northeast, discharging to seeps and
streams along the plateau’ s edge and viaevapo-
transpiration. (See evapotranspiration in the
Glossary [p. GLO-4].)

WithintheLavery till onthenorth plateauisaslty,

sandy unit of limited extent, the Lavery till-sand.
Gradientsindicate that groundwater flows east-
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southeast. Surface discharge pointshave not been
observed.

The Kent recessional sequencethat underliesthe
Lavery till beneath both north and south plateaus
iscomposed of silt and silty sand with localized
pocketsof gravel. Groundwater flow inthe Kent
recessional sequenceisalso toward the northeast
with dischargeto Buttermilk Creek.

Environmental Monitoring
Program

TheWVDP senvironmental monitoring program
beganin February 1982. The primary programgoa
isto detect changesin the environment resulting
from Project or pre-Project activitiesand to as-
sessthe effect of any such changeson the human
popul ation and the environment surrounding the
stefacilities.

The monitoring network and sample collection
schedul e have been structured to accommodate
specific biological and physical characteristicsof
the area. Among the several factors considered
in designing theenvironmental monitoring program
were the kinds of wastes and other byproducts
resulting from the processing of high-level waste;
possibleroutesthat radiol ogical and nonradiological
contaminants could follow into the environment;
geologic, hydrologic, and meteorol ogic Site condi-
tions; quality assurance standardsfor monitoring
and sampling procedures and analyses; and the
limitsand standards set by federal and state gov-
ernments and agencies. When new processesand
systems become part of the Project, appropriate
additiona monitoringisprovided. Asprocessesare
completed, unnecessary monitoring may beelimi-
nated from the program.

Monitoring and Sampling. Theenvironmental
monitoring program consists of on-site effluent
monitoring and on- and off-site environmental sur-
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veillanceinwhich samplesare measured for both
radiologica and nonradiol ogical congtituents. (See
the Glossary [pp. GLO-3 and GLO-4] for more
detailed definitions of effluent monitoring and en-
vironmental surveillance.) Monitoring and sur-
veillanceinclude both the continuousrecording of
dataand the collecting of soil, sediment, water,
air, and other samplesat specifictimes.

Monitoring and sampling of environmental media
provide two ways of ng the effects of
Project or pre-Project activities. Monitoring gen-
eraly isacontinuous (or periodic) processof mea
surement that allowsrapid detection of any changes
inthelevelsof constituentsthat could affect the
environment. Samplingisthe collection of media
at specific times; sampling isslower than direct
monitoring inindicating changesin congtituent lev-
els because the samples must be analyzed in a
laboratory to obtain data. However, sampleanay-
sisalowsmuch smaller quantitiesof radioactivity
or chemical concentrationsto be detected.

Permitsand Regulations. Datagathering, analy-
sis, and reporting to meet stringent federal and
state requirements and standards arean integral
part of the monitoring program. The current pro-
gram meets the requirements of DOE Orders
5400.1 (Genera Environmental Protection Pro-
gram), 5400.5 (Radiation Protection of the Public
and Environment), and 231.1 (Environment,
Safety, and Health Reporting), and DOE Regula-
tory Guide DOE/EH-0173T (Environmental Regu-
latory Guidefor Radiologica Effluent Monitoring
and Environmental Surveillance). The environ-
mental monitoring program al so supportsrequire-
ments of the 3008(h) Administrative Order on
Consent.

The WVDP holds a State Pollutant Discharge
Elimination System (SPDES) permit asrequired
by the New York State Department of Environ-
mental Conservation (NY SDEC), whichregulates
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liquid effluent discharges containing nonradiol ogi-
cal pollutants. The SPDES permit identifiesthe
outfallswhereliquid effluentsarereleased to sur-
face water drainage systems and specifies the
sampling and analytical requirements for each
outfall. It also specifiesthat concentrationsof ra-
dionuclidesat these outfallsmust meet therequire-
ments of DOE Orders5400.1 and 5400.5.

Radiological air emissionsmust comply with the
National Emission Standardsfor Hazardous Air
Pollutants (NESHAP) regulations. Depending
upon the potential to emit radionuclides, somera
diological emission points must be permitted by
the Environmental Protection Agency (EPA).

In addition, the site operates under state-issued
ar discharge permitsfor nonradiologica plantemis-
sons.

For moreinformation about air and SPDES per-
mitsseethe Environmental Compliance Summary
(pp. ECS-6through ECS-13). Environmental per-
mitsarelisted at the back of the Environmental
Compliance Summary (pp. ECS-22 and ECS-23).

Exposure Pathways
Monitored at the West Valley
Demonstration Project

Themajor near-term pathwaysfor potential move-
ment of contaminants away from the siteare by
surfacewater drainage and airbornetrangport. For
thisreason the environmental monitoring program
emphasizesthe collection of air and surfacewa
ter samples.

Samplesarecollected on-sitefrom locationssuch
asplant ventilation stacks, variouswater effluent
points, and surface water drainage locations.
Analysesof samplesof air, water, soils, and biota
from the environment surrounding thesitewould
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detect radioactivity that might reech thepublicfrom
siterel eases. Extensive groundwater monitoring
addressesthe subsurface pathway.

Water and Sediment Pathways. Process wa-
tersaretreated through filtration and ion-exchange
in a liquid-treatment facility, the LLW2. The
treated water issent to aseriesof on-siteholding
lagoonsfor testing before being discharged through
asingleoutfall. (Thelocationsof thelagoonsare
noted on Fig. A-2 [p. A-4] in Appendix A.)
Sampl es of thisprocesswater and the effluent at
two other discharge pointsare collected in accor-
dancewith permit requirements.

The samplesare analyzed for radiological param-
eters, including grossa phaand grossbeta, tritium,
strontium-90, and gammar-emitting radionuclides,
andfor nonradiological parameters, including pH.
Additional analyses of composite samplesdeter-
mine metals content, solids, biochemical oxygen
demand, nitrates, nitrites, ammonia, sulfate, or-
ganic chemicals, and specific radionuclides.

In general, surface water samples are collected
regularly and analyzed, at aminimum, for gross
aphaand grossbetaradioactivity, tritium, and pH.
Selected samplesare analyzed for conductivity,
chlorides, metds, volatile organic compounds, and
other parameters. Potablewater onthesiteisana
lyzed monthly for radioactivity and annually for
chemical congtituents. Residential drinking water
wellslocated near the site are sampled annually
and analyzed for gross alphaand gross betara-
dioactivity, tritium, gammea-emitting radionuclides,
pH, and conductivity.

Off-sitesurfacewaters, primarily from Cattarau-
gus Creek and Buttermilk Creek, are sampled up-
stream of the Project for background radioactivity
and downstream to measure possi ble Project con-
tributions. Sedimentsdeposited downstream of the
facility and at upstream background locationsare
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collected annually and analyzed for gross al pha,
gross beta, and specific radionuclides. (See Ap-
pendix C [pp. C-3 through C-25] for water and
sediment datasummaries.)

Groundwater Pathways. Groundwater discharge
at theWVDP siteoccursas springsor seepsalong
stream channels, direct discharge to streams,
evapotranspiration, vertical groundwater migration
tounderlying strata, and dischargeto artificia drain-
ing systemsand lagoons. All of these discharges
vary with the seasons. Dischargefrom springsand
seepsishighest during the spring. Evapotranspira-
tion isat amaximum during the summer. Ground-
water dischargeis, in general, lowest during the
winter because the ground surfaceisfrozen, which
minimizesrecharge.

Routine monitoring of groundwater includes sam-
pling for contamination and radiol ogical indicator
parameters (pH and conductivity, and grossalpha,
gross beta, and tritium) and for specific analytes
of interest such as volatile organic compounds,
semivolatile organic compounds, metals, and ra-
dionuclidesat selected monitoring locations. (See
Table E-1[pp. E-3through E-6] in Appendix E.)

Air Pathways. Permitted effluent air emissonsare
continuoudly monitored for a phaand betaactivity.
Alarmsindicate any unusual risein radioactivity.
Air particulate sampling filters, which areretrieved
and analyzed weekly for gross radioactivity, are
also composited quarterly and analyzed for stron-
tium-90 and specific gamma- and al pha-emitting
radionuclides.

lodine-129 and tritium also are measured in efflu-
ent ventilation air at somelocations. At two of the
effluent locationssilicagel-filled columnsareused
to collect water vapor that isthen distilled fromthe
desiccant and analyzed for tritium. Thedistillates
areanalyzed weekly. Six permanent samplers at
effluent locations contain activated charcoal ad-
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sorbent that isanalyzed for iodine-129; the char-
coal iscollected weekly and composited for quar-
terly anaysis.

Off-site sampling | ocationsinclude those consid-
ered most representative of background conditions
and those most likely to be downwind of airborne
releases. Among the criteriaused to position off-
gtear samplersareprevailingwind direction, land
usage, and thelocation of population centers.
Off-siteair is continuously sampled at ten loca-
tions. Background samplersarelocated far from
thesitein Great Valley and Nashville, New York.
Nearby-community samplersarein Springvilleand
West Valley, New York. (SeeFigs. A-12 and A-
13[pp. A-14 and A-15] in Appendix A for these
four off-siteair sampling locations.) Six samplers
are located on the perimeter of the WNY NSC.
(SeeFig. A-5[p. A-7] in Appendix A.) Samples
fromtheselocationsare analyzed for parameters
similar to the effluent air samples. (See Appendix
D [pp. D-3through D-26] for air monitoring data
summaries.)

Atmospheric Fallout. Animportant contributor
to environmental radioactivity isatmosphericfall-
out. Sourcesof fallout include earlier atmospheric
testing of nuclear weapons and residual radioac-
tivity from accidents such asthat which occurred
at Chernobyl inthe Ukraine.

Four site perimeter |ocationsand one on-siteloca-
tion currently aremonitored for fallout using pot-
type collectors that are sampled every month.
Long-termfalout isassessed by analyzing soil col-
lected annually at each of the six perimeter and
four off-siteair samplers. Threeadditiond on-site
soil samplesaretaken annually. (See Appendix D
[pp. D-24 through D-26] for fallout data summa-
riesand Appendix C [pp. C-23 and C-24] for soil
datasummaries.)
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Introduction

Food Pathways. A potentialy significant path-
way for radioactivity to reach humansisthrough
consuming produce, meat, and milk from domes-
ticated farm animal sraised near the WVDPand
gameanimalsand fishthat liveinthevicinity of
the WV DP. Animal and fish samplesfrom poten-
tially affected areas are gathered and analyzed
for radionuclide contentin order toreved any long-
termtrends. Fish are collected along Cattaraugus
Creek at several locations downstream of the
WVDP. Venison is sampled from deer whose
rangeincludethe WNY NSC. Control samplesof
both fish and venison are collected from back-
ground areasoutside WV DPinfluence. Beef, milk,
hay, and produce samples also are collected at
nearby farmsand at selected locationswel | away
fromWVDPinfluence. (See Appendix F [pp. F-
3through F-8] for biological datasummaries.)

Direct Radiation Measurement. Direct pen-
etrating radiation ismeasured using thermolumi-
nescent dosimeters (TLDs) located on- and
off-site. Measurement pointswithinthesiteare
placed near selected waste management unitsand
around the inner security fence. Other locations
arearound the site perimeter and accessroad and
at background locationsremotefrom the WV DP.
Forty-three measurement pointswereused in 2001.
The TLDs are retrieved quarterly and are pro-
cessed by an off-site service to obtain the inte-
grated gammaexposure. (See Appendix H [pp.
H-3through H-6] for asummary of thedirect ra-
diationdata.)

Meteorological Monitoring

Meteorologicd dataare continuoudy gathered and
recorded at meteorol ogical towerson-siteand a
nearby regional location south of the WNY NSC.
Wind speed and direction, barometric pressure,
temperature, dewpoint, and rainfall aremeasured
on-site. Wind speed and direction are measured
at theregional tower. These dataarevauablefor
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modeling both airborne dispersion and long-term
hydrologic trends. I nthe event of an emergency,
immedi ate accessto the most recent meteorol ogi-
cal dataisindispensablefor predicting the path
and concentration of any materialsthat become
airborne. (See Appendix | [pp. I-3 through I-8]
for meteorologica datasummaries.)

Quality Assurance and
Contral

Thework performed by and through the on-site
Environmental Laboratory isregularly reviewed
by several agenciesfor accuracy and compliance
with applicableregulations. Assessmentsof the
laboratory routinely focuson proper recordkegping
andreporting, timely cdibration of equipment, train-
ing of personnel, adherence to accepted proce-
dures, and genera |aboratory safety.

The Environmental Laboratory al so participates
in quality assurance crosscheck programsadmin-
istered by federal agencies. (See Appendix J[pp.
J-3 through J-7] for a summary of crosscheck
performance.) The performance of outside labo-
ratoriescontracted to anayze WV DP samplesa so
isregularly assessed.

Environmental monitoring management continues
to strengthen theformal self-assessment program,
developing and implementing new strategiesand
proceduresfor ensuring high-quality data. Expe-
rienced senior scientistsand specialistsinvarying
disciplinesfollow an annual schedule of self-as-
sessments, produce formal reports with recom-
mended corrective actions, and track the actions
asthey are compl eted.

Safety M anagement System

The WV DP has asafety management systemin
place which hasbeen validated by the DOE Ohio
Field Office. The safety management systemin-
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tegratesdl safety programs, including environmen-
tal protection, to ensurethat Project work can be
safely and efficiently performed. Asacontinua-
tion of thiseffort, the WV DP applied for the DOE
Voluntary Protection Program STAR designation,
reserved for companiesthat have demonstrated
sustained excellenceintheir safety and health pro-
gram. STAR status for the WVDP was an-
nounced in early 2000.

The WVDP also was recognized as atop envi-
ronmental leader in 2000 and was accepted into
the EPA’s National Environmental Performance
Track. The WV DP was awarded charter mem-
ber statusas part of thefirst group of applicants.

To qualify for theaward the WV DP had to dem-
ongtratethat it voluntarily hasadopted and imple-
mented an environmenta management system, has
attained previous specific environmental achieve-
ments, has made a commitment to achieve four
future goal's, and has a sustained record of envi-
ronmental compliance.

TheWVDPisoneof only two DOE sitesto hold
both the EPA’shighest award for environmental
achievement and the DOE’s STAR award for
excellencein safety and health.

In 2001 the WV DP continued the achievement
level and practicesworthy of aNational Environ-
mental Performance Track and STAR-designated
Ste.
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ENVIRONMENTAL
COMPLIANCE SUMMARY

CALENDAR YEAR 2001

Compliance Program

TheWest Valey Demonstration Project (WVDP)
iscurrently focusing on severa goa sthat will lead
to eventual site closure. Processing of the high-
level liquid wasteinto durable, solid glassisal-
most complete, and the WV DP is now working
onremoving and vitrifying residual radioactivity
remaining inthe high-level wastetanks. In addi-
tion, the WV DPisshipping low-level waste, con-
structing aremote-handled wastefacility, actively
managing on-stegroundwater contamination, pre-
paring for the shipment of spent nuclear fuel, and
cleaning up facilitiesnot presently used in antici-
pation of eventual closure.

Theactivitiesin progressat the WVDP areregu-
lated by variousfederal and state lawsthat pro-
tect the public, workers, and the environment.

TheU.S. Department of Energy (DOE), thefed-
eral agency that overseesthe WV DB, established
itspolicy concerning environmental protectionin
DOE Order 5400.1, General Environmental Pro-
tection Program. ThisOrder liststheregulations,
laws, and required reportsthat are applicableto
DOE-operated facilities. DOE Order 231.1, En-
vironment, Safety, and Health Reporting, requires
the preparation of thisannual siteenvironmental
report, whichisintended to summarize environ-
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mental datagathered during the calendar year, de-
scribe significant environmental programs, and
document WV DP compliance with environmen-
ta regulations.

Themagjor federal environmental lawsand regu-
lationsthat apply to the West Valley Demonstra-
tion Project are the Resource Conservation and
Recovery Act (RCRA), theClean Air Act (CAA),
the Emergency Planning and Community Right-
to-Know Act (EPCRA, enacted asTitlel Il of the
Superfund Amendmentsand Reauthorization Act
[SARA]), the Clean Water Act (CWA), the Safe
Drinking Water Act (SDWA), the Toxic Sub-
stances Control Act (TSCA), and the Nationa En-
vironmental Policy Act (NEPA). Theselawsare
adminigtered primarily by theU.S. Environmental
Protection Agency (EPA) andtheNew York State
Department of Environmental Conservation
(NY SDEC) through state programs and regula-
tory requirements such as permitting, reporting,
Ingpecting, and self-auditing.

In addition, becausethe emission of radiological
and nonradiol ogical materialsfrom an activefa
cility cannot be completely prevented, the EPA,
NY SDEC, and the DOE have established stan-
dardsfor such emissionsthat areintended to pro-
tect human health and the environment. The
WV DP appliesto NY SDEC and the EPA for per-
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mitsthat alow the siteto releaselimited amounts
of radiological and nonradiological constituents
through controlled and monitored dischargesinto
water and air in concentrations that have been
determined to be safe for humans and the envi-
ronment. In generd, the permitsdescribe thedis-
charge points, specify management and reporting
requirements, list thelimitsonthosepollutantslikely
to be present, and definethe sampling and analy-
sisschedule. A summary of permitsmay befound
onpp. ECS-22 and ECS-23.

Compliance Status

Thefollowing summary describesWVDP com-
pliance with DOE Orders5400.5 and 435.1 and
federal and statelawsand regulationsthat are ap-
plicableto the Project.

Radiation Protection of the Publicand the En-
vironment (DOE Order 5400.5). DOE Order
5400.5 wasissued in February of 1990 to estab-
lish standards and requirementsfor protection of
the public and the environment against unduerisk
fromradiation resulting fromactivitiesof the DOE
and DOE contractors. Objectives of the Order
wereto ensurethat (1) operationsare conducted
so that radiation exposures to members of the
public aremaintained withinthelimitsestablished
inthe Order, (2) potential exposuresto members
of the public areasfar below thelimitsasisrea
sonably achievable, (3) routine and non-routine
releases are monitored and dose to the publicis
assessed, and (4) the environment be protected
from radli oactive contamination to the extent prac-
tica.

Thisreport summarizesradiological releasesfrom
theWVDPin 2001, presents estimatesof doseto
the public and theenvironment in 2001, and com-
pares these values with release and dose stan-
dards established by DOE Order 5400.5. (See
Appendix K [p. K-3].) In2001, both releasesand
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estimates of doseto the public werewell within
applicablelimits.

Radioactive Waste Management (DOE
Order 435.1). DOE Order 435.1 wasissuedin
July of 1999 to ensurethat all DOE radioactive
waste—including high-level waste, transuranic
waste, low-level waste, and the radioactive com-
ponent of mixed waste—ismanaged in amanner
that (1) protectsthe public from exposureto ra-
diationfrom radioactivematerias, (2) protectsthe
environment, (3) protectsworkers, and (4) com-
plieswith applicablefederal, state, andlocal laws
and regulations, aswell as applicable Executive
Orders and other DOE directives. Compliance
with the Order wasrequired by July of 2000.

TheWV DP prepared an Implementation Planfor
DOE Order 435.1 and submitted the plan to the
DOE in June of 2000. The WV DP Radioactive
Waste A cceptance Program, aformal document
describing how radioactive wasteis managed at
the WV DP, wasissued in July of 2000. Both the
Implementation Plan and the Radioactive Waste
Acceptance Program were updated in 2001.

Resource Conservation and Recovery Act
(RCRA). RCRA wasenacted to ensurethat haz-
ardouswastes are managed in amanner that pro-
tects human health and the environment. RCRA
anditsimplementing regul ationsgovern thegen-
eration, treatment, storage, and disposal of haz-
ardous waste. RCRA regulations mandate that
generators take responsibility for ensuring the
proper treatment, storage, and disposal of their
wastes. The EPA isthe federal agency respon-
siblefor issuing guidelinesand regul ationsfor the
proper management of solid and hazardouswaste
(including mixed [radioactive and hazardous]
waste).

InNew York, the EPA hasdel egated the author-
ity to enforce theseregulationsto NY SDEC. In
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addition, the U.S. Department of Transportation
(DOT) isresponsiblefor issuing guidelines and
regulationsfor thelabeling, packaging, and spill-
reporting provisions for hazardous and mixed
wasteswhileintransit.

A Part A Permit Application (for interim status)
isrequired for afacility that treatsor storeslarge
guantities of hazardous waste for more than 90
daysor disposes of hazardouswaste at that facil-
ity. Thefacility must apply for apermit from the
EPA (or authorized state). The Part A Permit
Application definesthetreatment processesto be
used, the design capacities, the location of haz-
ardous waste storage units, the design and oper-
ating criteriafor disposa units, and the hazardous
wastes to be managed.

In 1984 the DOE notified the EPA of hazardous
waste activitiesat the WVDP and identified the
WVDP as a generator of hazardous waste. In
June 1990 the WV DPfiledaRCRA Part A Haz-
ardousWaste Permit ApplicationwithNY SDEC
for storage and treatment of hazardous wastes
and has been operating under interim statussince
then.

The WVDP updates its RCRA Part A Permit
Application aschangesto thesite’ sinterim-status
waste-management operationsoccur. An updated
Part A Permit Application was submitted to
NY SDEC on March 6, 2001. On November 13,
2001, NY SDEC responded that the RCRA Part
A modificationsmet the requirementsfor changes
to interim statustreatment and storage operations
at the WVDP.

Hazardous Waste Management Program. Haz-
ardouswastes at the WV DP are managed in ac-
cordancewith Title 6 of the Official Compilation
of Codes, Rules, and Regulations of the State of
New York (6 NY CRR) Parts 370 - 374 and 376.
To dispose of hazardous wastes generated from
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on-site activities, the WVDP uses New York
State-permitted transporters (pursuant to 6
NY CRR Part 364) to ship RCRA-regulated wastes
to permitted or authorized trestment, storage, or
disposal facilities(TSDFs). Using these services,
the WV DP shipped approximately 1.3tons (1.18
metric tons) of nonradioactive hazardouswaste
to off-site TSDFsin 2001.

Off-site hazardous waste shipmentsand their re-
ceipt at designated treatment, storage, or disposal
facilitiesare documented by signed manifeststhat
accompany the shipment. If the signed manifest
isnot returned by the TSDF to the WV DPwithin
theregulatory limit of forty-five daysfrom ship-
ment, an exception report must be filed with
NY SDEC and it must be confirmed that thewaste
wasreceived by the TSDF. One exception report
was completed in February 2001 for aNovember
2000 shipment. (Confirmation of the shipment had
been made, however, thesigned copy of the mani-
fest was not received until after the forty-five-
day requirement.)

Hazardous waste activities must be reported to
NY SDEC each year through the submittal of the
facility’sannua Hazardous Waste Report. This
report summarizesthe hazardouswaste activities
for the previousyear, specifiesthe quantities of
waste generated, treated, and/or disposed, and
identifiesthe TSDFs used. The annual Hazard-
ousWaste Report for calendar year 2001 wassub-
mittedto NY SDEC by March 1, 2002 .

Inaddition, ahazardouswaste reduction plan must
befiled every two years and updated annually.
Thisplan documentseffortsto minimizethe gen-
eration of hazardouswaste and wasfirst submit-
tedtoNY SDEC in 1990. The most recent Annual
Status Report for the Hazardous Waste Reduc-
tion Program was updated in June 2001 and sub-
mittedtoNY SDEC.
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Anannual inspection to assess compliancewith
hazardous waste regul ations was conducted by
NY SDEC on March 29, 2001. No deficiencies
were noted.

Nonhazardous, Regulated Waste Management
Program. The WV DP shipped approximately 125
tons (113 metric tons) of nonradioactive, nonhaz-
ardous material off-site to solid waste manage-
ment facilitiesin 2001. Of thisamount, 2.1 tons
(1.9 metric tons) were recycled or reclaimed.
Some of the recycled materials were lead-acid
batteries, nonhazardous oilssuch asmotor ail, hy-
draulic oil, and compressor oil, and spent lamps,
whichwererecycled at off-site authorized recla-
mation and recycling facilities. Lead-acid batter-
ies and spent lamps are managed as universal
wastes. (Seeuniversal wastes[p. GLO-10].) The
WV DP d so shipped approximately 893 tons (810
metric tons) of digested sludge and untreated
wastewater from the site sanitary and industrial
wastewater treatment facility to the Buffalo Sewer
Authority for treatment.

Mixed Waste Management Program. Mixed
waste contai nsboth aradioactive component, regu-
lated under the Atomic Energy Act, and a haz-
ardous component, regulated under RCRA. Both
the EPA and NY SDEC oversee mixed waste
management at the WVDP.

The Federal Facility Compliance Act (FFC Act)
of 1992, an amendment to RCRA, required DOE
facilitiesto prepare plansfor treating their mixed
waste inventoriesand to update these plansannu-
ally to account for devel opment of trestment tech-
nologies, capacities, and changesin mixed waste
inventories. Each plan was approved by there-
spective state agency or the EPA after consulta-
tion with other affected states and after
cons deration of public comments.
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The WVDP'splan comprisestwo volumes: The
Background VVolume providesinformation on each
mixed waste stream and information on the pre-
ferred treatment method for thewaste. The Plan
Volume contains proposed schedulesfor treating
the mixed waste to meet theland disposal restric-
tion (LDR) requirementsof RCRA.

The DOE and NY SDEC entered into a consent
order on September 3, 1996 that requires the
completion of themilestonesidentifiedinthePan
Volume. The WV DP beganimplementing itssite
treatment planimmediately and updatesit annu-
ally to bring waste stream, inventory, and treat-
ment information current to September 30, theend
of the DOE fiscal year. A draft update of thefis-
cal year 2001 activities was presented to DOE
for review and comment in October 2001. DOE
commentswereincorporated into the update and
forwarded to NY SDEC before the due date of
February 15, 2002.

Shipments of mixed wasteto off-site TSDFsfor
treatment and disposal are documented viauni-
form Hazardous Waste Manifests. In 2001 the
WV DP made four mixed waste shipments. A to-
tal of 12.7 tons (11.5 metric tons) were shipped
off-sitefor treatment and disposal .

RCRA 83008(h) Administrative Order on Con-
sent. The DOE and NY SERDA entered into a
RCRA 83008(h) Administrative Order on Con-
sent with NY SDEC and the EPA in March 1992.
The Consent Order required NY SERDA and the
DOE’'s West Valley Demonstration Project Of-
fice (OH/WV DP) to conduct RCRA-facility in-
vestigations (RFIs) at solid waste management
units (SWMUSs) to determineif therehad been a
release or if there is a potential for release of
RCRA-regulated hazardous constituents from
SWMUs. Thefinal RFI reports were submitted
in 1997, completing theinvestigative activitiesas-
sociated with the Consent Order. As aresult of
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the RFIs, no corrective actions were required.
Groundwater monitoring as specified in the RFI
reports continued to beasignificant portion of the
WV DP groundwater monitoring program during
2001. The WVDP also continued to monitor
SWMUsand to comply with the requirements of
the RCRA 83008(h) Administrative Order on
Consent. (Monitoring resultsaredetailedin Chap-
ter3)

Waste Minimization and Pollution Prevention.
The WVDP continued along-term program to
minimizethe generation of low-level radioactive
waste, mixed waste, hazardouswaste, industrial
waste, and sanitary waste and to promote affir-
mative procurement as directed by Executive
Order 13101 (Greening the Government Through
Waste Prevention, Recycling, and Federal Acqui-
sition) and Executive Order 13148 (Greening the
Government Through Leadershipin Environmen-
tal Management), which promotethe Affirmative
Procurement Program and RCRA 86002, Fed-
eral Procurement. The Affirmative Procurement
Program specifiesrespongbilitiesand directionfor
federal agenciesin acquiring recycled and envi-
ronmentally preferable productsand servicesdes-
ignated by the EPA in Title 40, Protection of
Environment, Code of Federal Regulations (40
CFR) Part 247. West Valley Nuclear Services Co.
(WVNSCO) reportsitschallenges and successes
associated with the purchase and use of these
materialsand servicesto the DOE each year.

For purposes of waste reduction tracking, on-site
waste streams are separated into either waste
from sourcesdirectly associated with the vitrifi-
cation process or into other nonvitrification
sources. See Chapter 1 (p. 1-12) for a detailed
discussion of waste minimization activitiesfrom
all sourcesin 2001.

Underground Storage Tanks Program. RCRA
regulations also cover the use and management
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of underground storage tanks and establish mini-
mum design requirementsto protect groundwater
resourcesfrom releases. Theregulations, speci-
fiedin40 CFR Part 280, require underground stor-
agetanksto be equipped with overfill protection,
spill prevention, corrosion protection, and lesk de-
tection systems. New tanks must comply with
regulationsat thetime of installation.

New York State al so regul ates underground stor-
agetanksthrough two programs, petroleum bulk
storage (6 NY CRR, Parts 612 - 614) and chemi-
cal bulk storage (6 NYCRR, Parts 595 - 599).
Thedgtateregigtration and minimumdesignrequire-
mentsare similar to those of thefederal program
except that petroleum tank fill portsmust be color-
coded using American Petroleum I nstitute stan-
dardstoindicatethe product being stored.

A 550-gallon double-walled steel underground
storagetank, upgradedin 1998 to bringitinto com-
pliance with the most recent EPA requirements
(40 CFR Part 280.21), isused to store diesel fuel

for the supernatant treatment system/permanent
ventilation system standby power unit. Thistank
isequipped with aboveground piping, an upgraded
interstitia leak detection system, and ahigh-level

warning device and meetsthe state requirements
of 6 NYCRR Parts 612 - 614. Thisisthe only
underground petroleum-storage tank currently in
use at the WVDP.

A former underground petroleum-storage tank,
closedin place beforethe New York State under-
ground storagetank program closurerequirements
wereimplemented in 1985, wasremovedin 1997.
Testing of soils from the tank excavation had
shown evidence of earlier petroleum leakage, and
on March 19, 1999 the DOE and NY SDEC ex-
ecuted a Stipul ation Agreement Pursuant to Sec-
tion 17-0303 of the Environmental Conservation
Law and Section 176 of the Navigation Law for
mitigation of the petroleum contamination.
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A bioventing system, installed in August 1999 to
remediatelocalized petroleum-contaminated soils,
stimulates natural in situ biodegradation of petro-
leum hydrocarbons in the soil by providing an
abundant oxygen supply to existing soil microor-
ganismswithin the contaminated soil zone.

Thissystem continued operating during 2001, ex-
cept during required maintenance. It ischecked
daily by site operations personnel, and the com-
bined effluent airflow from the extraction wellsis
monitored weekly for total volatile organic com-
pounds (V OCs) using aphotoionization detector.

The system was assessed in August 2001. Re-
sultsof thisassessment indicated that the system
ismesting itsintended purposeof providing an oxy-
gen supply to stimul ate biodegradati on of contami-
nants present in the subsurface soils. A report was
transmitted to NY SDEC in September 2001.

Thereare no underground bulk chemical storage
tanksat the WVDP.

New York State-Regulated Aboveground Stor-
age Tanks. The state of New York regulates
aboveground petroleum bulk storage under 6
NY CRR Parts 612 - 614, and aboveground haz-
ardous bulk chemical storage under 6 NYCRR
Parts 595 - 599. These regulations require sec-
ondary containment, external gaugesto measure
the current reserves, monthly visual inspections
of petroleum tanks, and documented daily, annual,
andfive-year ingpectionsof chemical tanks. Docu-
mentation relating to these periodicinspectionsis
maintained by the WV DPandisavailablefor regu-
latory agenciesto review. Petroleum tank fill ports
aso must be color-coded and chemical tanksmust
belabel ed toindicate the product stored.

WV DP registration at the end of 2001 included
nine aboveground petroleum tanks and eleven
aboveground chemical storagetanks. Threeof the
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petroleum tanks contain No. 2 fuel oil, one con-
tains unleaded gasoline, and the remainder con-
taindiesd fuel. The Quality Assurance department
inspectsthe aboveground petroleum tanks every
month.

Nine of the chemical storage tanks are used as
needed to contain nitric acid or nitric acid mix-
tures. Sodium hydroxide and anhydrousammonia
arestored in theremaining two tanks. All of the
tanks are equipped with gauges and secondary
containment systems except the anhydrous am-
monia tank, which does not require secondary
containment. (Any release of the contents of the
anhydrous ammonia tank would be in gaseous
form; thus, secondary containment isunnecessary.)
The WVDP isin compliance with the most re-
cent requirementsto upgrade chemical bulk stor-
agetanksthat went into effect in December 1999.

Medical Waste Tracking. Medical waste poses
apotential for humansto be exposed to infectious
diseases and pathogensfrom contact with human
bodily fluids. Medicd eva uations, inoculations, and
laboratory work at the on-site Heal th Services of -
ficeregularly generate potentialy infectious medi-
cal wastes that must be tracked in accordance
with NY SDEC requirements (6 NYCRR Part
364.9).

The WVDP has retained the services of a per-
mitted waste hauler and disposal firm to manage
these medical wastes. Medica wastesare steril-
ized with an autoclave by thedisposal firmtore-
move the associated hazard and then disposed.
Eleven pounds (5 kg) of medica waste consisting
of dressings, protective clothing such as rubber
gloves, and needles, syringes, and other sharps
were generated and disposed in 2001.

Clean Air Act (CAA). TheCAA, including Titles

| through V1, establishesaframework for the EPA
toregulateair emissionsfrom both stationary and
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mobilesources. These amendments mandate that
each state establish aprogram to permit the op-
eration of sources of air pollution. In 1996
NY SDEC amended 6 NY CRR Parts 200, 201,
231, and 621 to implement the requirements of
the new EPA Clean Air Act Title V permitting
processes.

In New York State, either the EPA or NY SDEC
issues permitsfor stationary sourcesthat emit
regulated pollutants, including hazardousair pol-
[utants. Sourcesrequiring permitsarethose that
emit regulated pollutants from a particular
source (e.g., astack, duct, vent, or other similar
opening) if the pollutantsarein quantities above
apredetermined threshold. WV DPradiological
emissions are regulated by the EPA. All other
air pollutantsareregulated by NY SDEC.

Radiological Emissions. Air emissionsof radio-
nuclidesfrom point sourcesat the WVDP areregu-
lated by the EPA under the National Emission
Standards for Hazardous Air Pollutants
(NESHAP) regulations, 40 CFR Part 61, Subpart
H, National Emission Standardsfor Emission of
Radionuclides Other Than Radon From Depart-
ment of Energy Facilities. The WV DP currently
haspermitsfor six radionuclide sources, including
thedurry-fed ceramic melter and thevitrification
hesting, ventilation, and air conditioning (HVAC)
system.

Other lessggnificant sourcesof radionuclideemis-
sions, such asthose from the on-site laundry, do
not require permits. Non-point radiol ogical sources
of air emissions such aslagoons also do not re-
quire permits. Emissionsfrom all these sources
are quantified for reporting to the EPA. The
WV DP reportsthe radionuclide emissionsfrom
its non-permitted and permitted sourcesto the
EPA annually in accordancewith NESHAPregu-
lations. Calculationsto demonstrate compliance
with NESHAP radioactive dose limits showed
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calendar year 2001 dosesto be less than 0.1%
of the 10 millirem standard. (See Table4-2[p. 4-

6.

Nonradiological Emissions. Nonradiological
point sources of air emissions are regul ated by
NY SDEC. Mgor-sourcefacilitiesarerequired by
6NYCRR Part 201 tofileaTitleV Permit Appli-
cation unlessemissionsare capped below operat-
ing limits. The WV DP submitted and hasreceived
NY SDEC gpproval of acapping planfor NO, and
SO,

The WV DP opted to file a State Facility Permit
Application for thesite. A State Facility Permit
modification to incorporate Sitewideair emission
sources was submitted in December 1997 and
approved June 1, 2000. Annual NO, and SO,
emissionsunder the updated permit are capped at
99 tons each. A DOE compliance surveillance
performedin August 2001 verified that al condi-
tionsof thispermit were being met.

The permit describesthe conditions of the NO,
and SO, capping plan and the operational condi-
tionsfor theboilers, melter, cold chemical facility,
and thevitrification HVAC system. In July 1999
NY SDEC granted the WV DP awaiver of quar-
terly submissions of NO, and SO, emissionto-
tals. The WVDP is required to submit only an
annual siteemission report, in January, that con-
tainsNO, and SO, emissiontotals. The 2001 cer-
tification reported 4.81 tonsof NO, and 0.06 tons
of SO,, which werewell below the 99-ton cap for
each category.

The WVDP aso conducts cylinder gas audits
every quarter but isno longer required to conduct
relative accuracy test audits of the melter off-gas
NO, analyzers. A summary of quarterly cylinder
gas audit results are incorporated in the annual
Steemissionreport.
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Theair permitsthat werein effect at the WVDP
in 2001 areincluded on the West Valley Demon-
stration Project Environmental Permits table
(pp. ECS-22 and 23). Therewereno air permit or
regulatory exceedances in 2001. (See also the
West Valley Demondtration Project 2001 Air Qual-
ity Noncompliance Episodestable[p. ECS-20].)

Emer gency Planning and Community Right-
to-Know Act (EPCRA). EPCRA wasdesigned
to create aworking partnership between industry,
business, stateand local governments, public health
and emergency responserepresentatives, andin-
terested citizens. The Actisintended to address
concerns about the effects of chemicals used,
stored, and released inlocal communities.

Executive Order 12856, Federa Compliancewith
Right-to-Know Laws and Pollution Prevention
Requirements, requires all federal agencies to
comply withthefollowing EPCRA provisons plan-
ning notification (Sections 302 - 303), extremely
hazardous substance (EHS) rel ease notification
(Section 304), materia safety datasheet (MSDS)/
chemica inventory (Sections 311 - 312), and toxic
releaseinventory (TRI) reporting (Section 313).
The WV DP continued to comply with these pro-
visionsin 2001. (See a so the Status of EPCRA
Reportingtable[p. ECS-21].)

» WV DPrepresentatives participated in semian-
nual meetings of the Cattaraugus County L ocal
Emergency Planning Committee (EPCRA Sec-
tions 302 - 303). WV DP representatives al so at-
tended meetingsheld by the Cattaraugusand Erie
County Emergency Management Servicescon-
cerning WV DP and other local emergency plan-
ning activities. Areahospitalsand the West Valley
Volunteer Hose Company continued to participate
in on-sitetraining drills and in information ex-
changes concerning hazardous-substance manage-
ment at the WVDP.
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» Compliancewith al EPCRA reporting require-
ments was maintained and all required reports
were submitted within the required time frame.
There were no releases of extremely hazardous
substances at the WV DP that triggered the re-
lease notification requirements of Section 304 of
EPCRA.

» Under EPCRA Section 311 requirements, the
WVDP reviews information about reportable
chemicalsevery quarter. If ahazardous chemical
that wasnot previoudy reported ispresent on-site
in an amount exceeding the threshold planning
quantity, an MSDS and an updated hazardous
chemical list are submitted to the state and local
emergency response groups. This supplemental
reporting ensures that the public and the emer-
gency respondershave current information about
hazardous chemicals at the WVDP. No new
chemicals were added to the hazardous chemi-
caslistin 2001 and no additional EPCRA Section
311 notificationswererequired.

» Under EPCRA Section 312 regulations, the
WV DP submitsannual reportsto state and local
emergency response organi zationsand firedepart-
mentsthat specify the quantity, location, and haz-
ards associated with chemicals stored on-site.
Fourteen reportable chemical s above threshold
planning quantitieswere stored at the WVDPin
2001. (A list of reportable chemicalsisprovided
onp.ECS-21)

» Under EPCRA Section 313 the WVDP pro-
videsinformation about releasesto al environmen-
tal media of EPA-listed toxic release inventory
chemicalsthat are used at or above specified regu-
latory thresholds at the WV DP. TRI reportsare
filed for the preceding year. In 2001 the WVDP
used one chemical abovetheregulatory report-
ing threshold amount of 10,000 Ibs. —nitric acid.
Thus, the TRI report for thischemical will befiled
withthe EPA by July 1, 2002.
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Clean Water Act (CWA). Section 404 of the
CWA regulatesthe development of areasin and
adjacent to the waters of the United States. Su-
preme Court interpretations of Section 404 have
resulted in theinclusion of certain non-isolated
wetlandsin theregulatory definition of waters of
the United States. Section 404 regulatesthedis-
posal of solids, intheform of dredged or fill mate-
rial, into these areas by granting the U.S. Army
Corpsof Engineerstheauthority to designatedis-
posal areasand issue permitsfor theseactivities.
Executive Order 11990, Protection of Wetlands,
directs federal agenciesto “avoid to the extent
possiblethelong and short term adverseimpacts
associated with the destruction or modification of
wetlandsand to avoid direct or indirect support of
new construction in wetlandswherever thereisa
practical aternative.” (Article24 of theNew York
State Environmental Conservation Law also con-
tainsrequirementsfor the protection of freshwa-
ter wetlands.)

In addition, Section 401 of the CWA requiresap-
plicantsfor afederal license or permit pursuant to
Section 404 to obtain certification from the state
that the proposed discharge complieswith efflu-
ent and water quality-related limitations, guiddines,
and national standards of performanceidentified
under Sections 301 - 303, 306 - 307, and 511(c) of
the CWA.. The EPA hasdelegated administration
of thisprogramto New York State.

Wetlands. Jurisdictional wetlandsaredefinedin
Section 404 of the Clean Water Act asthose sat-
isfying specific technical criteriarelated to veg-
etation, soils, and hydrologic conditions. The
WVDP notifies the U.S. Army Corps of Engi-
neersand NY SDEC of proposed actionsthat could
affect wetland units not specifically exempted
fromregulation or notification.

A wetlands assessment in August 1998identified
and delineated jurisdictional wetlandsregul ated
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under the Clean Water Act, Section 404, and/or
thosewetlandsthat may be regulated by the state
of New York under Article 24 of the Environmen-
tal Conservation Law. The 375-acre (152-ha) as-
sessment area covered a portion of the Western
New York Nuclear Service Center (\WNYNSC),
including the entire 200-acre (80-ha) WV DPand
adjacent parcels north, south, and east of the
WV DP premises. The assessment also supported
therequirements of Executive Order 11990 and
updated a1993 investigation. Fifty-ninejurisdic-
tional wetlandsrangingin sizefrom 0.01to 8.6
acres, atotal of approximately 39 acres (16 ha) of
wetland, wereidentified. Thiswetland delineation
was submitted to the U.S. Army Corpsof Engi-
neersfor verification of the wetland boundaries.
Verification wasobtained in November 1999.

Additional jurisdictional wetlandswere assessed
ina150-foot corridor along both sidesof therail-
road spur from the southern fenced boundary of
the Project premisesto theintersection with Fox
Valley Road in August and September 1999.
Twenty-three separate wetland unitsranging in
size from 0.01 to 4.7 acres, atotal of approxi-
mately 12 acres (5 ha), wereidentified.

In December 1999 a Joint Application for Per-
mit was submitted to NY SDEC and the U.S.
Army Corps of Engineersfor activitiesin But-
termilk Creek and in or near the wetlands asso-
ciated with the railroad spur. These activities
included repairs to the culvert that carries the
railroad over Buttermilk Creek andimprovements
to portions of therailside storm water drainage
system. In April 2000 an Individual Dredge and
Fill Permit was obtained from the Army Corps
of Engineersand aWater Quality Certification
and Freshwater Wetlands permit was obtained
from NY SDEC for these activities.

An additional wetland unit at thefoot of the Lake
No. 1damwasddineated in August 2000to verify
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permitting requirementsfor improvementsto the
dam. NY SDEC and the Corps of Engineersre-
viewed the wetland mapping and the associated
information and subsequently determined that these
improvementswere not within their permitting ju-
risdiction. Theimprovementswere completedin
2001. The purpose of therailroad spur and dam
improvementswasto facilitate off-site shipment
of spent nuclear fuel.

SormWater Discharge Permit. Section 402 of
the CWA generally regulates disposal of liquids
and, asamended, authorizesthe EPA to regulate
dischargesof pollutantsto surfacewater through
aNational Pollutant Discharge Elimination Sys-
tem (NPDES) permit program. The EPA hasdel-
egated this authority to the state of New York,
which issues State Pollutant Discharge Elimina-
tion System (SPDES) permitsfor dischargesto
surface water.

Surfacewater runoff from precipitation can be-
come contaminated with pollutantsfrom indus-
trial process facilities, material storage and
handling areas, accessroads, or vehicle parking
areas. To protect the environment, aquatic re-
sources, and public health, Section 402(p) of the
CWA requiresthat astorm water discharge per-
mit application containing facility-specificinfor-
mation be submitted to the permitting authority.
NY SDEC, the permitting authority in New York
State, usesthisinformation to ascertain the po-
tential for pollution from storm water collection
and discharge systems and to determine appro-
priate permitting requirements.

In April 1996 the WV DP obtained storm water
characterization datathrough samplingand andlysis
and submitted an application for amodification of
the SPDES permit to address overall site storm
water discharges.

A permit application that updatesthe site storm
water and process water discharges, including
those associ ated with the construction and opera-
tion of the new Remote-Handled Waste Facility
(RHWF) and with the operation of the site’sre-
furbished railroad spur, wassubmittedtoNY SDEC
in September 2000. The permit modificationisnot
expected until 2003.

A draft modified SPDES permit was issued by
NY SDEC on December 11, 2001 for public com-
ment. Thismodification includesanew effluent
limit for mercury at outfall 001 and authorizesin-
creased flowsfrom the north plateau groundwa-
ter treatment project.

SPDES-Permitted Outfalls. Point-sourceliquid
effluent dischargesto surfacewatersof New York
State are permitted through the New York SPDES
program. The WV DP has four SPDES-permit-
ted compliance pointsfor dischargesto Erdman
Brook and Frank’s Creek.

 Qutfall 001 (WNSPOO01) discharges treated
wastewater from the low-level waste treatment
facility (LLWTF) and the north plateau ground-
water recovery system. (See North Plateau
Groundwater Recovery System [p. ECS-12] and
Chapter 3, Special Groundwater Monitoring [p.
3-15].) Thetreated wastewater isheld inlagoon
3, sampled and andyzed, and periodically released
after notifying NYSDEC. In 2001 the treated
wastewater from the LLWTF wasdischarged at
WNSPOOL infivebatchestotaling 8.4 million ga-
lons (31.9 millionliters) for the year. The annual
average concentration of radioactivity at the point
of release was approximately 33% of the DOE
derived concentration guides (DCGs). Noneof the
individual releases exceeded the DCGs. (Seede-
rived concentration guide in the Glossary [p.
GLO-2] andin Chapter 1[p. 1-5].)
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WVDP SPDES Permit Limit Exceptions

1982-2001

(TDS) and flow measurements
from upstream sources are used

Exceptions
°c o B EB Y8 HS

1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001

Zeroin 1998, 1999, and 2000

to calculate the amount of aug-
mentation water and flow needed
to maintain compliance with
SPDES-permitted TDSIimits.

As shown on the chart above, the
annua number of exceptionsto the
discharge concentration limitsspeci-
fiedintheste'sSPDESpermit have
been substantially reduced, espe-
cially when compared to the peak
of thirty-five exceptions noted in
1986. In 2001 one exception was

* Qutfall 007 (WNSP007) dischargesthe efflu-
ent from the site sanitary and industrial waste-
water trestment facility, which treats sewage and
various nonradioactive wastewatersfrom physi-
cal plant systems (e.g., water plant production
residualsand boiler blowdown). Theaveragedaily
flow at WNSPOO07 in 2001 was 18,000 gallons
(68,100 liters).

» Outfall 008 (WNSPOO08) dischargesgroundwa-
ter and surface water runoff directed from the
northeast side of the site’sLLWTF lagoon sys-
temthrough afrenchdrain. Theaveragedaily flow
at WNSP008 in 2001 was 1,790 gallons (6,770
liters) until it was capped off in May 2001.

* Monitoring point 116, located in Frank’s Creek,
represents the confluence of discharge from
outfalls001, 007, and 008; base stream flow; wet
wesether flows(e.g., surfacewater runoff); ground-
water seepage; and augmentation water (untrested
water fromthesitereservoirs). Thisisnot aphys-
ca outfal but alocation wherethe combination of
source-flow inputsisused to calcul ate valuesfor
determining compliancewith SPDES permit lim-
itsduring discharge of lagoon 3. Beforedischarge
of lagoon 3, sampledatafor total dissolved solids

recorded at thefrench drain outfall
008 dueto an elevated concentration of lead. The
elevated concentration was believed to be caused
by silt accumulation and reduced flow typical of
an aging groundwater drain system. (Seeasop.
ECS-20.)

In March 2001 NY SDEC conducted its annual
facility inspection. At therequest of theinspector,
the SPDES outfalls, the sanitary and industrial
wastewater treatment facility, and the LLWTF
were observed. No deficiencieswere noted dur-

ing theinspection.

SPDESPermit Modifications. In March 1996 a
SPDES permit application was submitted to
NY SDEC to increase the average flow of efflu-
ent from the north plateau groundwater recovery
systemfrom gpproximately 2.6 milliongalons(9.8
millionliters) ayear to gpproximately 10.5million
gallons(39.7 millionliters) ayear. (SeeNorth Pla-
teau Groundwater Recovery System [p. ECS-
12])

In 1999 increasing concentrations of total mer-
cury were observed in processwater collectedin
the LLWTF. The source of the mercury was de-
termined to be processwater fromtheliquid waste
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treatment system evaporator. (The evaporator is
used to reduce the volumes of liquid waste gener-
ated during processing of high-level radioactive
waste.)

A draft SPDES permit modification addressing
both mercury and the proposed flow increasefrom
the north plateau groundwater recovery system
wasissued for public comment in December 2001.
A final permit addressing these changes is ex-
pected in 2002.

North Plateau Groundwater Recovery System.
In November 1995the WV DPingtaled aground-
water recovery system to mitigate the movement
of strontium-90 contamination inthegroundwater
northeast of the processbuilding. Threerecovery
wells, ingtalled near theleading edge of theground-
water plume, collect contaminated groundwater
from the underlying sand and gravel unit. The
groundwater isthen treated at thelow-level waste
treatment building (LLW2) using ion-exchangeto
remove strontium-90. After the groundwater is
processed, it isdischarged to lagoon 4 or 5 of the
LLWTE Approximately 25 milliongalons(96 mil-
lion liters) of groundwater have been processed
through the system sinceitsinception, including
about 3.4 milliongdlons(13millionliters) in 2001.

In 1999 the Project installed a pil ot-scale perme-
abletreatment wall (PTW) to test thisin situ pas-
sive technology for treating contaminated
groundwater. Anaytical datacollected fromwithin
and around thewall indicate that aportion of the
contaminated groundwater inthisareaisentering
and being treated by the PTW. Based on there-
sultsof adetailed evaluationin early 2001, addi-
tional soil borings and monitoring wells were
ingtaled tofurther evaluate PTW performanceand
surrounding hydrogeol ogic conditions.

Petroleum- and Chemical-Product Spill Report-
ing. The WV DP hasa Spill Notification and Re-

porting Policy to ensurethat all spillsare properly
managed, documented, and remediated in accor-
dancewith applicableregulations. Thispolicy iden-
tifies the departmental responsibilities for spill
management and the proper spill-control proce-
dures. Thepolicy stressestherespongbility of each
employeeto notify the main plant operations shift
supervisor upon discovery of aspill. Thisfirst-line
reporting requirement helpsto ensurethat spills
are properly evaluated and managed.

Under a1996 agreement with NY SDEC regard-
ing petroleum spill-reporting protocol, the WV DP
isnot required to report spillsof petroleum prod-
uctsof 5gallonsor lessonto animpervious sur-
face that are cleaned up within two hours of
discovery. Petroleum-product spillsof 5 gallons
or lessonto the ground are entered in amonthly
petroleum spill log, whichissubmittedtoNY SDEC
by thefifteenth day of thefollowing month. Spills
of any amount that travel to waters of the state
must bereported withintwo hourstotheNY SDEC
spill hotline and also are entered in the monthly
log. Spillsof petroleum productsthat enter navi-
gable waters of New York State are reported to
the National Response Center within two hours
of discovery. There were no spills to waters of
the State at the WV DPin 2001.

TheWVDPalso reports spillsor releases of haz-
ardous substancesin accordance with the report-
ing requirements of RCRA, the Comprehensive
Environmental Response, Compensation, and Li-
ability Act (CERCLA) if areportablequantity has
been exceeded, andthe CAA, EPCRA, the CWA,
and the Toxic Substances Control Act (TSCA).
No chemical spillsor rel eases exceeded report-
ablequantitiesand, thus, no reporting during cal-
endar year 2001 wasrequired.

In the event of a spill or release, al spills are
cleaned up in atimely manner in accordancewith
the WV DP Spill Notification and Reporting Policy,
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thereby minimizing any effectson theenvironment.
Debrisgenerated during cleanup ischaracterized
and dispositioned appropriately.

SafeDrinking Water Act (SDWA). The SDWA
requiresthat each federal agency having jurisdic-
tion over afederally owned or maintained public
water system must comply with al federal, state,
and local requirements regarding safe drinking
water. Compliance with regulations promul gated
under the SDWA inthestateof New York isover-
seen by theNew York State Department of Health
(NY SDOH) through county health departments.

TheWVDP obtainsitsdrinking water from sur-
face water reservoirs on the WNYNSC and is
cons dered anon-trans ent, noncommunity public
water supplier. TheWVDP sdrinking water treat-
ment facility purifiesthewater by darification, filtra:
tion, and chlorination beforeit isdigtributed on-dte.

Asan operator of adrinking water supply system,
the WV DProutindy collectsand analyzesdrink-
ing water samplesto monitor water quality. The
results of these analyses are reported to the
Cattaraugus County Health Department, which
also independently analyzesasample of WVDP
drinking water every month to determine bacte-
rid and residual chlorine content. Analysisof the
microbiological samplescollectedin 2001 pro-
duced satisfactory results and thefree chlorine
residual measurementstaken throughout the dis-
tribution system were positive on all occasions,
indicating proper disinfection.

The WVDP regularly tests the site’s drinking
water for lead and copper in accordance with
EPA and New York State Department of Health
(NY SDOH) regulations. NY SDOH regulations
allow afacility to reduce sampling from oncea
year to once every threeyearsif three consecu-
tive annual sampling campaigns produce results
below theaction level. Because sampling for lead

and copper in 1997, 1998, and 1999 indicated that
all resultswere below the action levelsfor these
metals, the next scheduled sampling for lead and
copper will bein 2002.

The Cattaraugus County Health Department con-
ducteditsannual inspection of the WV DP water
supply system on November 8, 2001. Nofindings
or notices of violation wereissued.

Toxic SubstancesControl Act (TSCA). TSCA
regulatesthemanufacture, processing, distribution,
and use of chemicals, including asbestos-contain-
ing materials (ACM) and polychlorinated biphe-
nyls(PCBs).

Asbestos-Containing Material (ACM). In 2001
the WV DP continued to maintain compliancewith
all TSCA requirements pertaining to asbestos by
managing asbestos-containing material at thesite
in accordance with the Asbestos Management
Plan (West Valley Nuclear Services Co., October
26, 1999). The plan wasprepared to ensure com-
pliancewith TSCA requirements and includes
requirementsfor limiting worker exposure to
ACM and for asbestos-abatement projects,
maintenance activities, and periodic surveillance
inspections (at |east once every three years).
Theplan asoidentifiestheinventory and status
of on-site ACM.

Activitiesin 2001 included therepair or abatement
of damaged/friable ACM, removal of approxi-
mately 760 linear feet of ACM insulation from
abandoned lines, removal of approximately 3,438
sguarefeet of ACM insulation from abandoned
tanks, and the maintenance of signsand labelsto
warnworkersof asbestos-containing material. All
activitiesassociated with ACM are completed by
personnel who are certified by theNew York State
Department of Labor (NYSDOL). WVNSCO
mai ntai ns an asbestos-handling licenseissued by
NYSDOL.
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Polychlorinated Biphenyls (PCBs). Because
PCBsareregulated asahazardouswastein New
York State, the WV DP continued in 2001 to man-
age radioactively contaminated PCB waste as
mixed waste and nonradioactive PCB waste as
hazardous waste. Detail s concerning PCB-con-
taminated radi oactive waste management, includ-
ing a description of the waste and proposed
treatment technologies and schedules, can be
foundin section 3.1.5 of the Site Treatment Plan,
Fiscal Year 2001 Update (West Valley Nuclear
Services Co., February 6, 2002).

To comply with TSCA and the PCB regulations,
all operationsassociated with PCBscomply with
the PCB and PCB-Contaminated Material Man-
agement Plan. The WV DP also maintainsan an-
nual document log that details PCB use and
appropriate storage on-site and any changesin
storage or disposal status. The WV DP complies
with the regulations for the disposal of PCBs,
which conditionally allow radioactive and nonra-
dioactive PCB wastesto be stored for more than
oneyear (40 CFR Parts 750 and 761).

National Environmental Policy Act (NEPA).
The National Environmental Policy Act, as
amended, establishesanational policy to ensure
that protection of theenvironmentisincludedin
federal planning and decision making (Titlel). Its
goalsareto prevent or to eliminate potential dam-
ageto theenvironment that could arisefrom fed-
erd legidativeactionsor proposed federa projects.

Nationwide Management of Waste. In May 1997
DOE Headquartersissued the Final Waste Man-
agement Programmatic Environmental Impact
Statement (EI'S) to eval uate nationwide manage-
ment and Siting dternativesfor thetreatment, stor-
age, and disposal of fivetypesof radioactiveand
hazardouswaste. The alternatives addresswaste
generated, stored, or buried over the next twenty
yearsat fifty-four sitesin the DOE complex.

TheFina Waste Management Programmeatic EIS
wasissued with theintent of developing and issu-
ing separate records of decision for each type of
waste analyzed. In 1998 the DOE issued records
of decision for transuranic and non-wastewater
hazardous waste. In 1999 the DOE issued the
record of decisonfor high-leve radioactivewaste.
Thisdecision specifiesthat the WVDP high-level
vitrified wastewill remainin storage on-site until
itisaccepted for disposal at ageologic repository.

On February 25, 2000 the DOE issued itsrecord
of decision for the management of low-level ra-
dioactive waste and mixed low-level waste, in-
cluding West Valley’s wastes. Hanford and the
NevadaTest Sitewereidentified asthe designated
national DOE disposal sitesfor thesewastetypes
(Volume 65, Federal Register, p. 10061 [65 FR
10061). In 2001 West Valley successfully com-
pleted the program approval processfor access
totheNevadaTest Site, and on July 17, 2001 re-
ceived approval to ship. The WV DP subsequently
completed two low-level waste shipmentsto the
Nevada Test Site in 2001, which were the first
West Valley low-level waste shipmentsmadetoa
non-commercial disposa site.

Completion of the WVDP and Closure of the
WNYNSC. The DOE and NY SERDA resumed
effortsin 2001 to reach agreement on apreferred
alternative and agency respongbilitiesfor comple-
tion of the WV DP and closure or long-term man-
agement of the WNYNSC. Alsoin 2001, DOE
formally initiated its plan to revise the scope of
the existing EIS by splitting that scopeinto two
separate documents: one ElSfor near-term waste
management and one El Sfor final decommission-
ing and/or long-term Site stewardship.

DOE published aFederal Register Noticeof In-
tent (NOI) in March 2001 (66 FR 16447) formaly
announcing itsrescoping plan and preparation of
the waste management EIS. A draft of DOE's
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ElSfor waste management isbeing prepared for
public review and comment.

DOE d so published an Advance NOI in Novem-
ber 2001 (66 FR 56090) announcing DOE’scom-
mitment to begin work on the decommissioning
and/or long-term stewardship EIS.

Migratory Bird Treaty Act. The WV DPmoni-
torsProject activitiesto ensure continued compli-
ance with therequirementsof both the Migratory
Bird Treaty Act and the Endangered SpeciesAct.
A New York State Fish and Wildlife Licenseal-
lows the WV DP to remove nests of migratory
birds as needed to avoid the potential spread of
radioactive contamination or to otherwise pro-
tect the health and safety of Project employees
andvisitors. The WV DP slicense (DWP01-004)
was received from NY SDEC on January 23,
2001 and was effective from January 1, 2001
through December 31, 2001. A depredation li-
cense renewal was filed with NY SDEC in De-
cember 2001.

The WV DP periodically updatesitsinformation
about the potential for federally listed or proposed
endangered or threatened speciesto beinthevi-
cinity of Project activities. Thiswaslast donevia
correspondencewith theU.S. Fish and Wildlife
ServiceinJune 1999. Their reply onJune 21, 1999,
reconfirmed that “except for occasional transient
individuals’ no plant or animal species protected
under the Endangered Species Act were known
to exist at the WVDP. In 2002 arequest wasfor-
warded tothe U.S. Fish and Wildlife Servicere-
guesting an update of the status of endangered
and threatened (or proposed candidate species)
and critical habitats that may be present in the
areas of Cattaraugus and Erie Countiesin New
York.

Current Achievementsand
Program Highlights

The WV DP ssuccessful high-level wastevitrifi-
cation programisone of only two such programs
operatinginthenation.

Phasell Vitrification. Phasell of vitrification,
processing the high-level wasteresiduals (heels)
in storagetank 8D-2, continuedin 2001. Tenglass
canisterswerefilled during this phase of opera-
tion, bringing the total number processed to 264
canisterssince operations beganin 1996.

Considerable progress has been madein the de-
velopment and deployment of radiological instru-
mentation for remote surveying and sampling of
theinterior surfaces of the high-level waste tank
8D-2. Thisincludesthe use of beta/gamma de-
tection systems, a gamma camera, neutron de-
tectors, and use of a burnishing sampler tool.
Accesstothetank isthrough tank riser openings.
These devices are moved within the tank using
remote-controlled arms. Dataacquired through the
use of thesedeviceswill yield technical informa-
tion about tank contents necessary for future de-
cisonmaking.

Additional noteworthy activitiesassociated with
the high-level wasteinclude an acid flush of the
vitrification waste header, an acid soak of tank
8D-4, the devel opment of awastetreatment plan
to addressisolation of sodium-bearing wastefrom
high-level waste tanks 8D-1 and 8D-2, and re-
duction of radioactivity in the sodium-bearing
waste by utilizing the supernatant trestment sys-
tem and reducing the volume of residual waste
viatheliquid waste treatment system evaporator.

Integrated Safety Management System
(ISM'S). In August 2001 a self-assessment was
conducted to confirm that the WV DP sintegrated
environmenta, safety, and health management sys-
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tem continuedto function asverifiedintheDOE's
annud review in February 2001. The WV DP con-
tinuesto demonstrate its commitment to an all-
inclusive approach to safety through its safety
programsand through ongoing effortsto strengthen
its integrated safety management program by
worker involvement in the safety program.

STAR Status. WVNSCO hasreaffirmed itscom-
mitment to DOE’s Vol untary Protection Program
(VPP). During thisreporting period, the annual
VPP site eval uation was compl eted and submit-
ted to DOE. WVNSCO also presented awork-
shop at the VV PP Parti cipants Association National
Conference on our Interstate Zero Program. In
addition, at the VPP Participants Association
National Conference, WVNSCO was awarded
DOE’s Star of Excellence Award whichisgiven
to siteswith outstanding saf ety records.

U.S. EPA National Environmental Achieve-
ment Track. TheWVDPwasrecognized asatop
environmenta leader in 2000 and wasacceptedinto
the EPA's National Environmental Achievement
Track. The WV DPwas awarded Charter Member
satusaspart of thefirst group of applicants.

Toqualify for theaward the WV DP had to demon-
dratethat it voluntarily hasadopted andimplemented
an environmental management system (EMS), has
attained previous specific environmenta achieve-
ments, has made acommitment to achievefour fu-
turegods, hasapublic outreach program, and hasa
sustained record of environmental compliance.

TheWVDP sfour commitmentsinclude:

» achieving a62% reduction in hazardouswaste
generated over athree-year period from abaseline
of 6,733 kg/year to 2,545 kg/year;

» reducing the genertion of oily condensatewaste-
water from 1,600 gal/year tolessthan 100 gd/year;

* removing 2,000 linear feet of asbestos; and

* reducing natural gasusagefrom 909,000 cubic
feet per year to 800,000 cubic feet per year, and
reducing electrica usagefrom 2,008,679 kilowatt
hours per month to 1,800,000 kilowatt hours per
month.

In 2001 the WV DP made significant progressin
these commitmentsby:

» completing the asbestos reduction goal in its
entirety;

* achieving ahazardouswaste reduction equiva
lent to 81% from the basdline of 6,733 kg for 2001,

« achieving thetargeted annual goal for reduction
of electrical usage; and

« redlizing acost avoidance of 3.3% for both elec-
trical and gas usage as aresult of installing the
heating, ventilation, and air conditioning tracking
database and optimizing all set points.

Environmental M anagement System (EMS).
WV NSCO'senvironmental management system
comprisesproceduresthat providethebasic policy
and direction for accomplishing work through pro-
active management, environmental stewardship,
and the integration of appropriate technologies
acrossall Project functions. Environmental man-
agement isintegrated with other safety manage-
ment and work planning processesat theWVDP
through theintegrated environmental, health, and
saf ety management program.

The WVNSCO EM S satisfiesthe requirements
of both the Code of Environmental Management
Principles (CEMP) for federal agenciesand In-
ternational Organization for Standardization (1SO)
14001, Environmental Management Systems:
Specificationsfor Guidance and Use, which are
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the two major frameworks for environmental
management systems. The CEMP was devel-
oped by the EPA in responseto Executive Order
12856, Federal Compliancewith Right-to-Know
Lawsand Pollution Prevention Requirements. It
embodiesthe principles and underlying perfor-
mance objectivesthat are the basisfor respon-
sible environmental management. |SO 14001 is
an EM S comparableto the CEMP.

Environmental | ssuesand
Actions

Closed Landfill Maintenance. Closure of the
on-stenonradioactive construction and demolition
debrislandfill (CDDL) wascompletedin August
1986. Thelandfill areawas closed in accordance
withNY SDEC requirementsfor thistypeof landfill,
following aclosure plan (Standish 1985) approved
by NY SDEC. To meet routine post-closure re-
quirements, the CDDL cover wasinspected twice
in 2001 and found to bein generally good condi-
tion. The grass cover on the clay and soil capis
routinely maintained and cut, and drainageismain-
tained to ensure that no obvious ponding or soil
€rosion occurs.

Release of Materials Containing Residual
Radioactivity. Therelease of property contain-
ing residual radioactivity from DOE facilitiesis
carefully controlled by DOE guidelinesand pro-
cedures. Intwo specid memorandaissued in Janu-
ary and July of 2000, the Secretary of Energy
placed amoratorium on the release of contami-
nated materials and on the unrestricted release,
for recycling, of metal from radiological areas
within DOE fecilities. Themoratoriumwill remain
ineffect until directivesclarifying thereleasecri-
teriahave been devel oped and implemented. Any
transfer that placesproperty (real property, struc-
tures, equipment, or scrap metal) containing ra-
dioactivity into public useisclassified asatype of
environmental release.

In keeping with DOE initiativesto expand envi-
ronmental information providedto thepublic, cer-
tain details of transfers of property containing
residua radioactivity areto beincluded in annual
site environmental reports. Theinformation pro-
vided shouldinclude, among other things, thetype
of material and theamount of residual radioactiv-
ity, the basisfor rel easing the property for public
use (including release limits and when the prop-
erty wasreleased), the end use and cost savings
associated with release of the property, and po-
tential dosesto individualsand the potential col-
lective dose to the public associated with each
release. The WV DP did not release any property
classified per DOE Order 5400.5 asmaterial con-
taining resdud radioactivity in 2001. (Seedsothe
Release of Property Containing Residual Radio-
activeMateria table[p. ECS-20].)

Flood Protection: Water-Supply Dam Re-
pairs. In 1998 aninspection by NY SDEC of the
site’s two water-supply reservoir dams and the
emergency spillway showed that alocalized area
near dam #1 had slumped and, although the dam
wasstructuraly sound, repairswere needed. Plans
and permit applicationsfor therepairsandimprove-
ments were filed with NY SDEC and the Corps
of Engineersin October 2000. NY SDEC con-
curred with the plans and the Corps determined
that no permit was required. Work began in the
fall of 2000 and was completed in spring 2001.
NY SDEC completed itsinspection of therepairs
to dam #1 and no deficiencieswereidentified.

Completion of theWVDP and Closureof the
WNY NSC. Although ongoing negotiations con-
ducted between the DOE and NY SERDA to date
have not resulted in agreement on long-term
cleanup responsibilities, both partiesremain com-
mitted to accomplishing important goals. Thesein-
clude shipping the 125 spent fuel assembliesto
|daho; completing high-level waste vitrification;
and completing environmental impact statement
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analysesto support decisions on waste manage-
ment, site decommissioning, and/or long-term
stewardship. (Seea so p. ECS-14.) Other impor-
tant Project goalsinclude safely managing low-
level waste, constructing the Remote-Handled
Waste Facility, and managing contaminated
groundwater on the north plateau.

L ow-L evel Radioactive Waste Shipment. An
eventinvolvinglow-leve radioactivewaste shipped
fromthe WV DPtotheNevadaTest Siteoccurred
on July 30, 2001 in West Wendover, Nevada. A
breach in one of the waste containers allowed
some absorbent material to bereleased from the
container. No release of radioactive material from
the waste containers occurred. (See also Low-
level Waste Shipping Programin Chapter 1[p. 1-
12].) Asaresult of thisevent, aninterna (WVDP)
and external (DOE) review of the incident was
conducted to determine root causes and contrib-
uting causesand to identify corrective actionsto
prevent such eventsin the future. A corrective
action plan was devel oped and determined to be
acceptableto alow resumption of waste shipments
tothe NevadaTest Site.

On-Site Contamination Event. During routine
radiationwork surveysconducted in mid-Novem-
ber 2001, fixed radioactivity wasfound on-sitein
unexpected locations close to the main process
building. The small spots of contamination were
limitedto anareaimmediately north, andto alesser
extent southeast, of the main plant stack. Upon
discovery, theareainvolved was promptly isolated
and decontaminated. On-site personnel were sur-
veyed and no personnel contamination wasfound.
Additionally, environmental monitoring datawere
checked and the dataiindicated that contamina-
tion did not spread off-site.

An extensiveinvestigation wascarried out to de-
terminethe origin of the contamination. Careful
evaluation of radiol ogical monitoring data, opera-

tionsrecords, and meteorological (weather) infor-
mation hel ped to confirm that the contamination
was the result of small amounts of cesium-137
from thewaste tank farm ventilation system dis-
solved in condensed water vapor being released
from the main plant stack during late September
and early October 2001. Although theradioactiv-
ity releaserate wastoo low to result in any stack
monitoring alarmsand the total amount of radio-
activity released waswel | within regulatory limits,
anunusual combination of ventilation processand
weather conditionsdid result in an unexpected lo-
cal deposition of radioactivity. (See Unplanned
Radiologica Releasesin Chapter 1[p. 1-11].) Cor-
rective measureswere put into effect to help pre-
vent condensation of water vapor in process
ventilation linesand to precluderecurrence of such
aneventinthefuture.

Project Assessment Activities
in 2001

As the primary contractor for the DOE at the
WVDP, WVNSCO maintains acomprehensive
review program for proposed and ongoing opera-
tions. Assessmentsare conducted through formal
surveillancesand informal programs. Formal sur-
veillancesmonitor compliancewithreguletions, di-
rectives, and DOE Orders. Theinformal program
isused toidentify issuesor potentia problemsthat
can be corrected immediately.

Thelocal DOE Project office and other agencies
with responsibilitiesfor the WV DP a so indepen-
dently review various aspects of the environmen-
tal and waste management programs, asdiscussed
in preceding sections. In 2001 overall resultsre-
flected continuing, well-managed environmental
programs at the WVDP.
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Compliance Tables

DOE Headquartersuses environmental compliance summary information fromsitesacrossthe DOE
complex to compile national environmental summary reports. The tables on the following pageswere
prepared to assist in this compilation.

ECS- 19
VWWDP Ste Environmental Report Calendar Year 2001



Environmental Compliance Summary

West Valley Demonstration Project 2001 Air Quality
Noncompliance Episodes

Permit Type Facility Parameter Date(s) Exceeded Description/Solutions
EPANESHAP All All None None
NYSDEC Air All All None None

There were no episodes of noncompliance in 2001.

West Valley Demonstration Project 2001 NPDES/SPDES*
Permit Limit Noncompliance Episodes

Permit Outfall Parameter No. of No. of No. of Per cent Date(s) Description/Solutions
Type Permit  Samples Compliant Compliance Exceeded
Exceedances Taken  Samples samples
SPDES 008 Total 1 14 13 93% 4/18/01- Causedbysltaccumulation
Recoverable 5/04/01  and reduced flowtypical
Lead of an aging groundwater
drain. Drain pipe was
sealed.

* Radionuclides are not regulated under the site's SPDES permit. However, special requirementsin the permit specify that the
concentration of radionuclidesin the dischargeis subject to requirementsin DOE Orders 5400.1 and 5400.5.

Release of Property Containing Residual Radioactive Material

Approved Rationale Date Type Basis End Volume Total Maximum Collective
Limit of of for Use of Activity Individual Dose
Approval Material Release Material Dose
NA NA NA None NA NA 0 0 0 0

No property containing residual activity was released in 2001.
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Status of EPCRA Reporting in 2001

EPCRA Section Description of Reporting Status

EPCRA 302-303 Planning Notification Yes

EPCRA 304 Extremely Hazardous Substance Not Required
ReleaseNotification

EPCRA 311-312 Material Safety Data Sheet/Chemical Yes
Inventory

EPCRA 313 Toxic Release | nventory Reporting Yes

Reportable Chemicals Above Threshold Planning
Quantities Stored at the WVDP in 2001
Anhydrous ammonia Zinc bromide solution
Ferric hydroxideslurry Diesd fue #2
Hydrogen peroxide solution (35%) Gasoline
Liquid nitrogen lon-exchange media
Lubricating oils Nitricacid
Portland cement Sodium hydroxide
Silicondioxide Sulfuricacid
ECS-21
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West Valley Demonstration Project Environmental Permits

Permit Name  Agency/Permit Description 2001 Changes Status
and Number Type
West Valley NY SDEC/Hazardous Provides interim status Application changes No expiration date.

Demonstration Project
RCRA Part A Permit
Application

Waste

under RCRA for treatment
and storage of hazardous
waste

include remote-
handled waste facility,
contact size-reduction
facility, storage in
tanks 8D-1 and 8D-2,
and additional storage
and treatment

Received letter from
NYSDEC that Part A
application modification is
complete and meets the
regulatory requirements.

ventilation system
(WVDP-187-01)

system ventilation of
radionuclide emissions in
the 01-14 building

capacity.

Article 19 State NY SDEC/Air Emissions | Sitewide permit includes: None Effective 6/1/00. No
Facility Air Permit expiration date.
90422-00005/00091 ¢ 1 boiler

+ cold chemical solids

transfer system

+ cold chemical vessel

vent system

+ cold chemical vessel

dust collection hood

« vitrification facility

heating, ventilation, and air

conditioning (HVAC)

system

« vitrification off-gas

treatment system (melter)
Slurry-fed ceramic EPA/NESHAP Slurry-fed ceramic melter None Permit approved 2/18/97.
melter (modification to radionuclide emissions — No expiration date.
WVDP-687-01) main plant stack modified Request to modify
process building 2/18/97 submitted to the EPA 8/99.
ventilation
Vitrification facility EPA/NESHAP Vitrification facility HYAC | None Permit approved 2/18/97.
HVAC system system for radionuclide No expiration date.

emissions
01-14 building EPA/NESHAP Liquid waste treatment None Issued 10/5/87. Modified

5/25/89. No expiration
date.

VWDP Ste Environmental Report

ECS- 22

Calendar Year 2001




Compliance Tables

West Valley Demonstration Project Environmental Permits (concluded)

Permit Name  Agency/Permit Description 2001 Changes Status
and Number Type
Contact size-reduction | EPA/INESHAP Contact size-reduction and | None Issued 10/5/87. No
facility (WVDP-287- decontamination facility expiration date.
01) radionuclide emissions
Supernatant treatment EPA/NESHAP Supernatant treatment None Revised 1/1/97. No
system/Permanent system ventilation for expiration date.
ventilation system radionuclide emissions
(WVDP-387-01)
Outdoor ventilated EPA/NESHAP Ten portable ventilation None Issued 12/22/87. No
enclosures (WVDP- units for removal of expiration date.
587-01) radionuclides
State Pollutant NY SDEC/Water Covers discharges to Renewed effective NY SDEC has prepared a
Discharge Elimination surface waters from 2/1/99. Expires draft permit modification
System various on-site sources 2/1/04. Draft permit for a groundwater recovery
(NY-0000973) modification issued system discharge increase.
for public comment Permit terms for
on December 11, NYSERDA and DOE
2001. responsibilities related to
storm water discharges are
being negotiated with
NYSDEC.
Buffalo Pollutant Buffalo Sewer Permit issued to hauler of Renewed 6/30/01. Hauler must renew permit
Discharge Elimination | Authority/Sanitary waste from the wastewater by 6/30/02.
System sewage and sewage treatment facility
(01-04-TR096) sludge disposal

Fill Discharge Permit U.S. Army Corps of Buttermilk Creek culvert None Issued 4/27/00. Expires
(94-973-29(4)) Engineers/Water repairs and railroad spur 4/27/05.
improvements
Freshwater Wetlands NY SDEC/Water Buttermilk Creek culvert None Issued 3/31/00. Expires
Permit and Water repairs and railroad spur 4/1/05.
Quality Certification improvements
(9-0422-00005/00093)
Chemical Bulk Storage | NYSDEC/Chemical Registration of bulk None Permit expires 7/5/03. Will
(9-000158) bulk storage tank storage tanks used for renew before expiration.
listed hazardous chemicals
Petroleum bulk storage | N'Y SDEC/Petroleum Registration of bulk None Registration expires
(9-008885) bulk storage tank storage tanks used for 9/2/06. Will renew before
registration petroleum expiration.

Bird depredation
license (DWPO01-004)

New York State
Division of Fish and
Wildlife

State license for the
removal of inactive nests of
migratory birds

License renewed.

CY 2001 NYS license
expired 12/31/01. License
for 2002 became effective
4/5/02.

VWVDP Ste Environmental Report

ECS- 23

Calendar Year 2001



Environmental Compliance Summary

This page intentionally left blank

ECS-24
VWDP Ste Environmental Report Calendar Year 2001



Chapter 1

ENVIRONMENTAL
PROGRAM
INFORMATION

| ntroduction

Thehigh-leve radioactivewaste (HLW) presently
stored at the Western New York Nuclear Service
Center (WNY NSC) on the West Valley Demon-
stration Project (WV DP) premisesisthe byprod-
uct of thereprocessing of spent nuclear fue during
the late 1960s and early 1970s, when the
WNY NSC wasleased by Nuclear Fuel Services,
Inc. (NFS) for acommercial nuclear fuel repro-
cessingfacility.

Asthe WNY NSC isno longer an active nuclear
fuel reprocessing facility, theenvironmenta moni-
toring program focuses on measuring radioactiv-
ity and chemicals associated with the residual
by-products of NFS operationsand the Project’s
high-level waste treatment and low-level waste
management operations. Thefollowing informa:
tion about the operations at the WV DP and about
radiation and radioactivity will beuseful inunder-
standing the activities of the Project and theterms
usedin reporting the results of environmental test-
ing measurements.

Radiation and Radioactivity. Radioactivity isa
characteristic of someeementsthat haveunstable
atomicnude whichspontaneoudy disntegrateor “de-
cay” into atomic nuclel of another isotope or ele-
ment. (Seeisotope[p. GLO-5] intheGlossary.) The
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nucle decay until only astable, nonradioactiveiso-
toperemains. Depending ontheisotope, thisprocess
can take anywhere from less than a second to bil-
lionsof years.

Asatomicnucle decay, radiationisreleasedinthree
mainforms dphapartices betapartides, ardgamma
rays. By emitting energy or particles, the nucleus
movestoward alessenergetic, more stable state.

Alpha Particles. An apha particle, released by
decay, isafragment of amuch larger nucleus. It
consistsof two protonsand two neutrons (Similar
tothe nucleus of ahelium atom) and ispositively
charged. Compared to beta particles, alphapar-
ticlesarerelatively large and heavy and do not
travel very far when gected by adecaying nucleus.
Alpharadiation, therefore, iseasily stopped by a
thin layer of material such aspaper or skin. How-
eve, if radioactivematerial isingested or inhaled,
the apha particles released inside the body can
damage soft internal tissues because al of their
energy isabsorbed by tissue cellsintheimmedi-
atevicinity of thedecay. Anexampleof anapha
emitting radionuclideisthe uraniumisotopewith
anatomicweight of 232 (uranium-232). Uranium-
232isinthehigh-level waste mixtureat the WV DP
asaresult of athorium-based nuclear fuel repro-
ng campaign conducted by NFSand hasbeen
previoudy detected inliquid waste streams.
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Radioactivity

Atoms that emit radiation are called radionuclides. Radionuclides are unstable isotopes that
have the same number of protons as any other isotope of the element but different numbers of
neutrons, resulting in different atomic masses. For example, the element hydrogen has two
stable isotopes, H-1 and H-2 (deuterium), and one radioactive isotope, H-3 (tritium). The
numbers following the element’s symbol identify the atomic mass, which is the number of
protons plus neutrons in the nucleus. Thus, H-1 has one proton and no neutrons, H-2 has one
proton and one neutron, and H-3 has one proton and two neutrons.

When radioactive atoms decay by emitting radiation, the daughter products that result may be
either radioactive or stable. Generally, radionuclides with high atomic numbers, such as
uranium-238 and plutonium-239, have many generations of radioactive progeny. For ex-
ample, the radioactive decay of plutonium-239 creates uranium-235, thorium-231, protac-
tinium-231, and so on through eleven progeny until only the stable isotope lead-207 remains.

Radionuclides with lower atomic numbers often have no more than one daughter. For ex-
ample, strontium-90 has one radioactive daughter, yttrium-90, which finally decays into stable
zirconium; cobalt-60 decays directly to stable nickel with no intermediate nuclide.

The time required for half of the radioactivity of a radionuclide to decay is referred to as the
radionuclide’s half-life. Each radionuclide has a unique half-life; both strontium-90 and
cesium-137 have half-lives of approximately 30 years while plutonium-239 has a half-life of
24,400 years. Knowledge of radionuclide half-lives is often used to estimate past and future
inventories of radioactive material. For example, a 1.0-millicurie source of cesium-137 in
2000 would have measured 2.0 millicuries in 1970 and will be 0.5 millicuries in 2030.

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

Background Radiation

Background radiation is always present, and everyone is constantly exposed to low levels of
such radiation from both naturally occurring and manmade sources. In the United States the
average total annual exposure to low-level background radiation is estimated to be about
360 millirem (mrem) or 3.6 millisieverts (mSv). Most of this radiation, approximately 295
mrem (2.95 mSy), comes from natural sources. The rest comes from medical procedures, con-
sumer products, and other manmade sources. (See Figure 4-1 [p. 4-2] in Chapter 4, Radio-
logical Dose Assessment.)

Background radiation includes cosmic rays, the decay of natural elements such as potas-
sium, uranium, thorium, and radon, and radiation from sources such as chemical fertilizers,
smoke detectors, and televisions. Actual doses vary depending on such factors as geographic
location, building ventilation, and personal health and habits.
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Beta Particles. A betaparticleisan electron that
resultsfrom the breakdown of aneutroninara
dioactive nucleus. Betaparticlesare small com-
pared with alphaparticles, travel at ahigher speed
(closeto the speed of light), and can be stopped
by amateria such aswood or a uminum lessthan
aninchthick. If betaparticlesarereleased inside
the body they do much lessdamage than an equal
number of alpha particles. Because they are
smaller and faster and havelessof acharge, beta
particlesdeposit energy intissuecellsover alarger
volumethan aphaparticles. Strontium-90, afis-
sion product, isan example of abeta-emitting ra-
dionuclide. (See fission [p. GLO-4] in the
Glossary.) Strontium-90isfound in the stabilized
supernatant.

Gamma Rays. Gamma rays are high-energy
“packets’ of electromagneticradiation, called pho-
tons, that are emitted from the nucleus. They are
similar to x-rays but generally have a shorter
wavelength and therefore are more energetic than
x-rays. If the alpha or beta particle released by
the decaying nucleus does not carry off all the
energy generated by the nuclear disintegration, the
excessenergy may beemitted asgammarays. If
the released energy is high, a very penetrating
gammaray is produced that can be effectively
reduced only by shielding consisting of several
inches of a heavy element, such as lead, or of
water or concrete several feet thick. Although
large amounts of gammaradiation are dangerous,
gammaraysarea so usedinmany lifesaving medi-
cal procedures. An exampleof agamma-emitting
radionuclideisbarium-137m, ashort-lived daugh-
ter product of cesum-137. Both barium-137mand
cesium-137 aremagjor constituents of the WV DP
high-level radioactivewaste.

Measurement of Radioactivity. The rate at
which radiation isemitted from adisintegrating
nucleus can be described by the number of decay
eventsor nuclear transformationsthat occur ina
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radioactive material over afixed period of time.
Thisprocessof emitting energy, or radioactivity,
ismeasured in curies (Ci) or becquerels(Bq).

Thecurieisbased on the decay rate of theradio-
nuclide radium-226 (Ra-226). One gram of ra-
dium-226 decaysat therate of 37 billion nuclear
disintegrations per second (3.7E+10d/s), soone
curieequals 37 billion nuclear disintegrations per
second. One becquerel equalsonedecay, or dis-
integration, per second. (Seethe Scientific Nota-
tion section at the back of thisreport [UOM-2] or
p. 1-5 of thischapter for information on exponentia-
tion[i.e, theuseof “E” to mean the power of 10].)

Very small amountsof radioactivity aresometimes
measured in picocuries. A picocurieisone-tril-
lionth (1E-12) of acurie, equa to 3.7E-02 disinte-
grations per second, or 2.22 disintegrations per
minute.

M easur ement of Dose. The amount of energy
absorbed by thereceiving material ismeasuredin
rads (radiation absorbed dose). A radis 100 ergs
of radiation energy absorbed per gram of mate-
ridl. (An ergisthe approximate amount of energy
necessary to lift amosquito one-sixteenth of an
inch.) “Dose” isameansof expressing theamount
of energy absorbed, taking into account the ef-
fectsof different kinds of radiation.

Alpha, beta, and gammaradiation affect thebody to
different degrees. Eachtypeof radiationisgivena
qudlity factor that indicatesthe extent of human cell
damageit can cause compared with equal amounts
of other ionizing radiation energy. Alphaparticles
causetwenty timesasmuch damagetointernd tis-
uesasx-rays, sodpharadiation hasaquality factor
of 20, comparedto gammarays, x-rays, or betapar-
ticles, all of which haveaquality factor of 1.

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

Environmental Monitoring
Program Overview

Exposure of human beingsto radioactivity would
be primarily through air, water, and food. At the
WVDPall three pathways are monitored, but air
and surface water pathways are thetwo primary
means by which radioactive material can move
off-gte.

The geology of the site (types of soil and bed-
rock), the hydrology (location and flow of sur-
facewater and groundwater), and meteorological
characteristics of the site (wind speed, patterns,
and direction) areall considered in evaluating po-
tential exposure through the major pathways.

Theon-gteand off-sitemonitoring program at the
WV DPincludes measuring the concentration of
alphaand betaradioactivity, conventionally re-
ferredtoas”grossapha” and“grossbeta,” inair
and water effluents. Measuring thetotal aphaand
betaradioactivity from key locations, which can
be donewithin amatter of hours, producesacom-
prehensivepicture of on-siteand off-gitelevelsof
radioactivity from al sources. For aDOE sitesuch
asthe WV DP, frequent updating and tracking of
theoverdl levelsof radioactivity in effluentsisan
important tool in maintai ning acceptable opera-
tions.

More detailed measurements are also made for
specific radionuclides. Strontium-90 and cesium-
137 are measured because they have been previ-
ously detected in WVDP waste materials.
Radiation from other important radionuclidessuch
astritium or iodine-129 is not sufficiently ener-
getic to be detected by gross measurement tech-
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nigues, so these must be analyzed separately us-
ing methodswith greater sensitivity. Heavy ele-
mentssuch asuranium, plutonium, and americium
reguire specia analysisto be measured because
they exist in such small concentrations in the
WVDPenvirons.

Theradionuclides monitored at the Project are
thosethat might producerel atively higher doses
or that are most abundant in air and water efflu-
ents. Because manmade sources of radiation at
the Project have been decaying for more than
thirty years, themonitoring program does not rou-
tindy include short-lived radionuclides, that is, iso-
topes with a half-life of less than two years,
which would havelessthan 1/1,000 of the origi-
nal radioactivity remaining. (See Appendix B [pp.
B-1 through B-44] for the schedul e of samples
and radionuclides measured and Appendix K,
TableK-1[p. K-3] for alisting of thehalf-livesof
radionuclides measured in WV DP samples and
related Department of Energy [DOE] protection
standards, such as the derived concentration
guides[DCGs]. Seealsothediscussion of DCGs

[facing page].)

Data Reporting. Because the decay of radioac-
tiveatomsisarandom process, thereisaninher-
ent uncertainty associated with al measurements
of environmental radioactivity. Thiscan bedem-
onstrated by repeatedly measuring the number of
atomsthat decay in aradioactivesampleover some
fixed period of time. Theresult of such an experi-
ment would be a range of values for which the
average valuewould providethe best indication
of how many radioactive atomswere present in
thesample.

However, in actual practice an environmental
sampleusually ismeasured for radioactivity only
once. The inherent uncertainty of the measure-
ment, then, stemsfrom the fact that it cannot be
known whether theresult that was obtained from
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Derived Concentration Guides

A derived concentration guide (DCG) is defined by the DOE in DOE Order 5400.5 as the concentration
of a radionuclide in air or water that, under conditions of continuous exposure by one exposure mode
(i.e, ingestion of water, submersion in air, or inhalation) for one year, would result in an effective dose
equivalent of 100 mrem (1 mSv) to a “reference man.” These concentrations — DCGs — are used as
reference screening levels to enable WWDP personnel reviewing effluent and environmental data to
decide if further investigation is needed. (See Table K-1, Appendix K [p. K-3] for a list of DCGs)

For liquid effluent screening purposes, the percentages of the DCGs for all radionuclides present are
summed. If the total is less than 100%, then the effluent released complies with the DOE guideline.
DCGs are also compared with radionuclide concentrations from these sources to verify that Best
Available Technology standards for treatment of water are being met.

The DOE provides DCGs for airborne radionuclides in locations where members of the public
could, over an extended period of time, breathe air containing contaminants. DCGs are only appli-
cable to radionuclides in air breathed by members of the public. DCGs may be used as a basis for
screening concentrations from air emission points.

DOE Orders require that the hypothetical dose to the public from facility effluents be estimated using
specific computer codes. (See Dose Assessment Methodology [p. 4-3] in Chapter 4, Radiological
Dose Assessment.) Doses estimated for WWDP activities are calculated using actual site data and are
not related directly to summed DCG values. Dose estimates for liquid effluents are based on the
product of radionuclide quantities released and the site-specific dose equivalent effects for that ra-
dionuclide. Although airborne DCGs are used for comparison purposes, the more stringent U.S.
Environmental Protection Agency (EPA) National Emission Sandards for Hazardous Air Pollutants
(NESHAP) regulate Project airborne effluents at the point of release. For a consistent guide to rela-
tive concentrations, both air and water sampling results are compared with DCGs throughout this
report.

onemeasurement ishigher or lower than thetrue’ The confidenceinterval around ameasured value
vaue. isindicated by theplus-or-minus(z) vauefollowing
theresult (eg., 5.30 + 3.6E-09 uCi/mL), with the

The term confidence interval is used to describe
the range of measurement val uesabove and below
thetest result within which the“true”’ valueisex-
pectedtolie Thisintervd isderived Satidticaly. The
width of theinterval isbased primarily onaprede-
termined confidencelevd, thatis, theprobaility thet
the confidence interval actualy encompassesthe
“trug’ vdue. TheWV DPenvironmenta monitoring
program usesa95% confidenceleve for al radio-
activity measurementsand cal culatesconfidencein-
tervasaccordingly.
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exponent of 1079 expressed as“E-09.” Expressed
indecimal form, the number 5.30+3.6E-09 would
be 0.00000000530 + 0.0000000036 pCi/mL. A
samplemessurement expressed thisway iscorrectly
interpreted to mean “ thereisa95% probability that
the concentration of radioactivity inthissampleis
between 1.7E-09 uCi/mL and 8.9E-09uCi/mL.” (See
aso Scientific Notation [p. UOM-2] at the end of
thisreport.) If the confidenceinterval for the mea-
sured vaueincludeszero(eg., 5.30+ 6.5E-09 uCi/
mL), thevalueisconsdered to bebel ow the detec-
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tionlimit. Thevaueslisedintablesof radioactivity
measurementsin the appendicesincludethe confi-
denceintervd regardlessof thedetectionlimitvaue.

In general, the detection limit is the minimum
amount of constituent or material of interest de-
tected by an instrument or method that can be
distinguished from background and instrument
noise. Thus, thedetection limitisthelowest value
at whichasampleresult showsadatistically posi-
tive difference from a samplein which no con-
dituent ispresent. (Maximum and minimumvalues
in data sets showing positive results have been
set in boldface typein the dataappendicesat the
back of thisreport; the key to thisconventionis
described at the beginning of each appropriate

appendix.)

Nonradiologica dataconventionaly are presented
without an associated uncertainty and are ex-
pressed by the detection limit prefaced by a* less-
than” symbol (<) if that analyte was not
measurable. (See also Data A ssessment and Re-
porting [p. 5-7] in Chapter 5, Quality Assurance.)

Changes in the 2001 Environmental Moni-
toring Program. Several modifications to the
environmental sampling and surveillance network
were madein 2001 to better reflect current facil-
ity status.

» Work isnolonger being doneintheformer low-
level wastetreatment building. Thebuilding venti-
lation system and itsair sampler (ANLLWTVH)
have been shut down. Therefore no air samples
were collected at thislocation during 2001.

» Water sampling at the waste tank farm
underdrain (WN8D1DR) wasdiscontinuedin De-
cember 2001 at the direction of DOE. Theloca-
tion is not considered representative of the
underground drainage system.

VWVDP Site Environmental Report

* The french drain water sampling point
(WNSPOO08) was capped off in May 2001 to pre-
vent the discharge of elevated levels of lead de-
tected at thislocation. (See SPDES Permit Limit
Exceptions[p. 1-18].)

 Dueto apending property sale, thecommunity
air sampler inWest Valley (AFWEVAL) wasre-
located from a private residence to property of
theWest Valey Fire Department in November 2001.

» Monthly milk sampling was discontinued at |o-
cation BFMCOBO in August 2001 when thelo-
cal farmer stopped selling milk to commercial
dairiesand withdrew from the program.

See Appendix B for a summary of the program
changes(p. B-iv) and the samplepointsand param-
etersmeasuredin 2001 (pp. B-1 through B-44).

Vitrification Overview

High-level radioactivewastefrom NFS operations
wasorigindly soredintwo of four undergroundtanks
(tanks8D-2and 8D-4). Thewastein8D-2, thelarger
of the active tanks, had settled into two layers. a
liquid—the supernatant —and aprecipitatelayer on
thetank bottom —the dudge. To solidify thehigh-
level waste, WV DP engineers designed and de-
veloped aprocessof pretreatment and vitrification.

Pretreatment Accomplishments. The supernatant
(intank 8D-2) was composed mostly of sodium
and potassium salts dissolved in water. Radioac-
tive cesium in solution accounted for more than
99% of thetotal radioactivity inthe supernatant.
During pretreatment, sodium salts and sulfates
were separated from the radi oactive congtituents
inboththeliquid portion of thehigh-level wasteand
thedudgelayer inthebottom of thetank.

Pretreatment of the supernatant began in 1988.
Theintegrated radwastetreatment system (IRTS)
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Mitrification Overview

reduced thevolume of the high-level waste need-
ing vitrification by producing low-level waste sta-
bilized in cement: The supernatant was passed
through zeolite-filledion exchange columnsin the
supernatant treatment system (STS) to remove
more than 99.9% of theradioactive cesum. The
resulting liquid wasthen concentrated by evapo-
ration in the liquid waste treatment system
(LWTYS). Thislow-level radioactive concentrate
was blended with cement in the cement solidifi-
cation system (CSS) and placedin 71-galon (269-
liter) steel drums. The cement-stabilized waste
form has been accepted by the U.S. Nuclear
Regulatory Commission (NRC).

The steel drums were stored in an on-site
aboveground vault, thedrumcell. (SeeFig. A-1
[p. A-3].) Processing of the supernatant wascom-
pleted in 1990, with more than 10,000 drums of
cemented waste produced.

The dludgethat remai ned was composed mostly
of iron hydroxide. Strontium-90 accounted for most
of theradioactivity inthe sludge. Pretrestment of
the sludge layer in high-level waste tank 8D-2
beganin 1991. Five specially designed 50-foot-
long pumpswereinstalled in thetank to mix the
sludge layer with water to produce a uniform
dudge blend and to dissol vethe sodium saltsand
sulfatesthat would interferewithvitrification. After
mixing and allowing the Sludgeto settle, process-
ing of the wash water through the IRTS began.
Processing removed radioactive constituentsfor
later solidificationinto glass, and thewash water
containing salt wasthen stabilized in cement.

Sludge washing was completed in 1994 after ap-
proximately 765,000 gallons (2.9 millionliters) of
wash water had been processed. About 8,000
drumsof cement-stabilized wash water were pro-
duced. In January 1995, high-level wasteliquid
stored intank 8D-4 wastransferred to tank 8D-2.
(Tank 8D-4 contained THOREX high-leve radio-
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activewaste, which had been produced by asingle
reprocessing campaign of aspecial fuel contain-
ing thorium that had been conducted from No-
vember 1968 to January 1969 by the previous
facility operators.) The resulting mixture was
washed and the wash water was processed. The
IRTS processing of the combined wash waters
was completedin May 1995.

Inall, through the supernatant treatment process
and the sludge wash process, morethan 1.7 mil-
liongallons (6.4 million liters) of liquid had been
processed by theend of 1995, producing atotal of
19,877 drumsof cemented low-level waste. These
drumsarestoredinthedrum cell.

Asoneof thefind steps, theion-exchangematerid
(zeolite) used inthe IRT Sto removeradioactivity
was blended with thewashed dudge before being
tranderredtothevitrificationfadlity for blendingwith
theglass-formers. In1995 and early 1996 find waste
transfersto high-level wastetank 8D-2 werecom-
pletedin preparationfor vitrification.

Preparation for Vitrification. Nonradioactive test-
ing of afull-scaevitrification sysemwasconducted
from 1984101989.I1n19904d| vitrificationtest equip-
mentwasremovedtodlowingdlationof shiddwals
for remote radioactive operations. The walls and
shidded tunnd connectingthevitrificationfacility to
the former reprocessing plant were completed in
1991. Thedurry-fed ceramic mdlter wasassembled,
bricked, andingaledin 1993, and thecold chemical
building wascompleted, aswasthed udge mobiliza:
tion system that transfers high-level waste to the
melter. Thissysemwastestedin 1994. Severd ad-
ditiond mgor sysemscomponentsadsowereinddled
in 1994: the canister turntable, which positionsthe
sanlesssed canigersasthey arefilledwithmolten
glass, the submerged bed scrubber, which cleans
gasesproduced by thevitrification process; and the
trandfer cart, which movesfilled canisterstothegtor-
age area.
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Nonradiologicd testing (“cold” operations) of thevit-
rificationfacility beganin 1995, and thefirg canister
of nonradiological glasswasproduced. TheWVDP
declared itsreadinessto proceed with the necessary
equipment tie-insof theventilation and utility sys-
temstothevitrificationfacility buildingandtie-insof
thetransfer linesto and from the high-level waste
tank farm and thevitrification facility. Inthisclosed-
loop system, thetransfer linesconnect to multiple
commonlinessothat materid can bemoved among
dl thepointsinthesystem.

High-level wagtevitrification beganin 1996. Phase
I, whichsaw themgarity of thehigh-leve liquidwagte
vitrified, wascompletedinmid-1998. Phasell, re-
moving and vitrifying resdud radioactivity, contin-
ued throughout 2001. (See Vitrification [below].)

2001 Activitiesat the WVDP

TheWVDP senvironmental management system
isanimportant factor in the environmental moni-
toring program and theaccomplishment of itsmis-
sion. Significant components, initiatives, and
pertinent information about thework accomplished
at theWVDPin 2001 are summarized bel ow.

Vitrification. Solidification of thehigh-level waste
inglasscontinued in 2001. The high-level waste
mixture of washed sudge and spent zeolitefrom
theion-exchange processiscombined in batches
with glass-forming chemicalsand thenfed to a
ceramic melter. The waste mixture is heated to
approximately 2,000°F and poured into stainless
steel canisters. Approximately 300 stainlessstedl
canisterseventually will be needed to hold all of
thevitrified waste. Each canister, 10 feet long by
2feetindiameter, isfilled with auniform, high-
level wasteglassthat will be suitablefor eventual
shipment to afederal repository. During Phasel
(June 1996 to June 1998) 210 canisterswerefilled.
In 2001 morethan 0.15 million curiesof radioac-
tivity weretransferred to thevitrification facility
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andten high-level waste canisterswere produced.
Sincethebeginning of vitrificationin 1996 through
calendar year 2001, 264 high-level waste canis-
tershave beenfilled and morethan 11 million ce-
sium/strontium curieshave beentransferred tothe
vitrification facility and vitrified.

Tank Cleaningand Char acterization. There-
covery of theremaining waste hasbeen challeng-
ing primarily dueto thecomplexinterna structura
support system within thetanks. In 2001, two re-
motely operabletool deployment systemswere
installed inthemain tank —tank 8D-2. From these
two access points, remotely operated sluicers
guided by video cameraswere used to wash more
than 80 percent of thetank’sinterior surfaces.

Several innovative characterization technologies
deployed intank 8D-2 include aburnishing sam-
pler, agammacamera, and abeta/gammadetec-
tion system. The burnishing sampler scours
material from the tank surfaces and draws this
residual material into asamplecollection device
for laboratory analysis. The gammacamerawas
used to map thetank interior for areas of cesum-
137 accumulation. The beta/lgamma detector sys-
tem was used to scan the vertical tank wallsto
determinelevel sof fixed surface contamination.

Decontamination and Decommissioning. Ini-
tial decontamination effortsinthemain plant are
focusing on the process mechanical cell and the
general purpose cell to placethe cellsin asafer
configuration for futurefacility decommissoning.
After a readiness assessment was completed,
decontamination and decommissioning (D& D)
work beganinthe processmechanical cell during
September 2001. Additional D& D projectscom-
pleted during 2001 included decontamination of the
acid recovery pump room and the decontamina
tion, dismantlement, and packaging of alargeglove
box that was used during Nuclear Fuel Services
reprocessing operations.
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Preparation for Spent Fuel Shipping. A sig-
nificant achievement during 2001 wastheloading
of 125 spent nuclear fuel assembliesremaining
from former fuel reprocessing operationsintotwo
specialy designed casksfor rail shipment to ldaho.
The WVDP worked withthe NRC to allow full-
load shipments, resulting in one shipment instead
of two. The casks are currently staged on-site,
awaiting shipment to theldaho Nationa Engineer-
ing and Environmental Laboratory.

Remote-Handled WasteFacility Construction.
Aspart of project operations, variouscontaminated
materia s'componentshave been removed fromthe
former ProcessBuilding and arein storageawaiting
disposdl. Inaddition, aseffortsincreasetoward even-
tua decommissioning, additiona materidsand com-
ponentswill beremoved fromtheWaste Tank Farm
andtheformer ProcessBuilding. Beforethesewaste
materialscan be shipped for disposa, they haveto
be characterized, sorted, processed asnecessary, and
packaged to meet regulatory requirementsfor trans-
portation. The Remote-Handled Waste Facility
(RHWF) isanew facility whichwill beused to pro-
cessand package these highly contaminated, high-
activity, solid radioactive wastes. Construction of
the Remote-Handled Waste Fecility started in Sep-
tember 2000 and continued throughout 2001. The
facility iscurrently scheduled to begin operations
sometimein calendar year 2004.

Environmental M anagement of AqueousRa-
dioactive Waste. Water containing radioactive
material from site process operationsiscollected
and treated in the low-level waste treatment fa-
cility (LLWTF). (Water fromthe sanitary system,
which does not contain added radioactive mate-
rial, ismanaged in aseparate system.)

Thetreated processwater isheld, sampled, and
analyzed beforeit isreleased through aNew York
State Pollutant Discharge Elimination System
(SPDES)-permitted outfall. In 2001, 8.4 million
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galons(31.9 millionliters) of water weretreated
inthe LLWTF system, which includesthe low-
level wastetreatment building (LLW?2) and asso-
ciated holding lagoons, and discharged through
outfall 001, thelagoon 3weir. Thedischargewa
ters contained an estimated 13.2 millicuries of
grossalphaplusgrossbetaradioactivity. Compa:
rable rel eases during the previous sixteen years
averaged about 37 millicuriesper year. The 2001
rel ease was about 36% of thisaverage. (SeeRa
diological Monitoring: Surface Water, Low-level
Waste Treatment Facility Sampling Location [p.
2-3] in Chapter 2.)

Approximately 0.11 curiesof tritiumwerereleased
inWVDPIiquid effluentsin 2001 — about 9% of
the sixteen-year average of 1.30 curies.

Environmental M anagement of Airborne Ra-
dioactiveEmissions. Ventilated air fromthevari-
ous pointsin the IRTS process (high-level waste
dudgetreatment, main plant and liquid wastetreat-
ment system, and the cement solidification system)
and from other waste management activities is
sampled continuoudy during operation for both par-
ticulate matter and for gaseousradioactivity. In ad-
dition to monitorsthat darm if particulate matter
radioactivity increases above pre-set levels, the
samplemediaareanayzedinthelaboratory for the
specificradionuclidesthat are present in theradio-
activematerid sbeing handled.

Air usedto ventilatethefacilitieswhereradioac-
tive material cleanup processes are operated is
passed through filtration devicesbefore being emit-
ted to theatmosphere. Thesefiltration devicesare
generaly moreeffectivefor particulate matter than
for gaseousradioactivity. For thisreason, facility
air emissionstend to contain agreater amount of
gaseousradioactivity (e.g., tritiumandiodine-129)
than radioactivity associated with particul ate mat-
ter (e.g., strontium-90 and cesum-137). However,
gassousradionudideemissonsdill remainsofar be-
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Figure 1-2. Annual Average Exposure at the Drum Cell (DNTLD36)

low themost restrictiveregulatory limit for public
safety that additiond trestment technol ogiesbeyond
that already provided by, for example, thevitrifica-
tion off-gastreatment system, are not necessary.

Gaseous radioactivity emissionsfromthemain
plant in 2001 included gpproximately 26.5 millicu-
riesof tritium (ashydrogentritium oxide[HTQ])
and 0.52 millicuriesof iodine-129. (See Chapter 2
[p. 2-27] for adiscussion of iodine-129 emissions
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from the main plant stack.) As expected, these
2001 vauesarequitelow in comparisontovaues
from 1997, ayear in which thevitrification sys-
temwasin operationfor theentireyear at arela-
tively high rate of production and tritium and
iodine-129 emissionswere 140 millicuriesand 7.43
millicuriesrespectively.

Particulate matter radioactivity emissonsfromthe
main plantin 2001 —conservatively determined —
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included approximately 1.2 millicuries of gross
beta-emitting radioactivity and 0.004 millicuriesof
grossa pha-emitting radioactivity. In 1997, beta-
emitting and a pha-emitting radioactivity emissons
were 0.4 millicuriesand 0.001 millicuries, respec-
tively. Theincreaseissuspected to beattributable
to the changing character of thewaste being vitri-
fied (residualsin Phasell versusthe bulk wastes
of Phasel), increasing contributionsto air emis-
sions from D& D activities, and a release from
themain plant stack inthefall of 2001. (SeeUn-
planned Radiological Releases[thispage].)

Environmental M anagement of Radiological
Exposure. Radiological exposures measured at
on-sitemonitoring locationsDNTL D24, located
near the chemical processcell waste storage area
(CPC-WSA), and DNTLD36, located near the
drum cell, have shown steady decreasesfor sev-
eral years. (SeeFig. A-10[p. A-12] for theloca-
tions of these two monitoring points.) Exposure
datafor thesetwo monitoring locationsare shown
inFigures 1-1 and 1-2 (facing page).

Thebeginning of thelong-term steady decreasein
exposureat DNTLD24 corrdateswel | with theces-
sation of placement of waste containersinthe CPC-
WSA in 1987 and with the decay of the mix of
isotopesin the stored waste. Thedecreasesnoted at
DNTLD36 can beattributed to the cessation of the
placement of waste drumsin thedrum cell aswell
as the decay of the mix of isotopes in the stored
wasteover timeand to therevised stacking planini-
tiated in 1990, which changed the arrangement of
wasteand shild drumsinthedrum cell.

Unplanned Radiological Releases. Therewere
no unplanned liquid radiological releaseson-site
or to the off-site environment from the Project in
2001.

During routine radiation work surveys conducted
during mid-November 2001, fixed radioactivity was
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found on-sitein unexpected |ocations closeto the
main processbuilding. Thesmall spotsof contami-
nation werelimited to an areaimmediately north,
and to alesser extent southeast, of themain plant
stack. Upon discovery, the area involved was
promptly isol ated and decontaminated or stabilized.
On-site personnel were surveyed and no person-
nel contamination wasfound. Additionally, envi-
ronmental monitoring datawere checked andthe
dataindicated that contamination did not spread
off-site.

An extensiveinvestigation was carried out to de-
terminethe origin of the contamination. Careful
evaluation of radiologica monitoring data, opera-
tionsrecords, and meteorological (westher) infor-
mation hel ped to confirm that the contamination
wastheresult of therelease of small amounts of
cesium-137 from thewastetank farm ventilation
system dissolved in condensed water vapor being
released from themain plant stack during late Sep-
tember and early October 2001. Theradioactivity
release rate was too low to result in any stack
monitoring alarmsand the total amount of radio-
activity released waswell within regulatory lim-
its. Anunusua combination of ventilation process
and wesather conditionsresulted in an unexpected
local deposition of radioactivity. To help prevent
recurrence of such an event in thefuture, opera-
tional procedures and system designs are being
reviewed and modified to preclude condensation
of water vapor in process ventilation systems.

NRC-Licensed Disposal Area (NDA) Inter-
ceptor Trench and Pretreatment System.
Radioactively contaminated n-dodecanein com-
bination with tributyl phosphate (TBP) wasdis-
covered at the northern boundary of theNDA in
1983, shortly after the DOE assumed control of
the WV DPsdite. Extensive sampling and monitor-
ing through 1989 reveal ed the possibility that the
n-dodecane/TBP could migrate. To contain mi-
gration of thissubsurfaceradioactive organic con-
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taminant, aninterceptor trench and liquid pretreat-
ment system (L PS) werebuilt.

Thetrench wasdesigned tointercept and collect
subsurface water, which could be carrying n-
dodecane/TBP, to prevent the material from en-
tering the surfacewater drainageditchleading into
Erdman Brook. The LPSwasinstalled to decant
the n-dodecane/TBP from the water and to re-
moveiodine-129 from the collected water before
itstransfer tothelow-level wastetreatment facil-
ity. The separated n-dodecane/TBP would be
stored for subsequent treatment and disposal.

As in previous years, no water containing n-
dodecane/ TBPwasencountered inthetrench and
no water or n-dodecane/TBP wastreated by the
LPS in 2001. Approximately 147,000 gallons
(556,000 liters) of radiologically contaminated
water were collected from theinterceptor trench
andtransferred tothe LLWTF for treatment dur-
ing the year. Results of surface and groundwater
monitoring in the vicinity of the trench are dis-
cussed in Chapter 2 under South Plateau Sam-
pling Locations (p. 2-7) and in Chapter 3 under
Resultsof Monitoring at the NDA (p. 3-13).

Waste Minimization Program. TheWVDPfor-
malized awaste minimization programin 1991 to
reduce the generation of low-level waste, mixed
waste, and hazardous waste. This programisa
comprehensiveand continual effort to prevent or
minimizepollution, withtheoverall goa of reduc-
ing health and safety risks, protecting theenviron-
ment, and complying with all federal and state
regulations. (Seed so the Environmental Compli-
ance Summary, Waste Minimization and Pollution
Prevention [p. ECS-5] and p. 1-18 of this chap-
ter.)

Pollution Prevention Awareness Program.
The WV DP s Pollution Prevention (P2) Aware-
ness Programisasignificant part of the Project’s
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waste minimization program. Thegoal of thepro-
gramisto make all employeesaware of theim-
portance of pollution prevention both at work and
at home.

A crucia component of the P2 Awareness Pro-
gram at the WVDP is the Pollution Prevention
Coordinators group. Thisgroup communicates,
shares, and publicizes prevention, reduction, re-
use, and recycling informationto all departments
at the WV DP. The P2 coordinatorsidentify and
facilitate theimplementation of effective source-
reduction, reuse, recycling, and procurement of
recycled products. During 2001, anincentive pro-
gram was devel oped and implemented to encour-
age employeesto align their waste minimization
and pollution prevention activitieswith the Depart-
ment of Energy’sP2 goals. Thisresulted inwaste
stream reduction/elimination, energy savings, and
affirmative procurement with total cost savings
and avoidances of more than $1,400,000 with
implementation costs of about $45,000.

Waste M anagement. The WV DP continued re-
ducing and eiminating waste generated by siteac-
tivities. Reductionsin the generation of low-level
radioactivewaste, mixed waste, hazardouswaste,
industrial wastes, and sanitary waste such as pa-
per, plastic, wood, and scrap metal weretargeted.
Specific wasteminimization achievementsincluded
thefollowingitems.

* Ninety-five percent of unused software stored
inthe warehouse was sent to arecycling vendor,
with theremaining 5% donated to local schools.

* A portable steam cleaner was purchased to
clean sewage grinder pumps. Use of thiscleaner
hasreduced personnel exposureto chemicals, pro-
tected the environment, and avoided future costs
of goproximately $40,000for shipping 571,000 gdl-
lons of sewage off-site.
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e Minimum/maximum inventory limits were
changed, reducing the quantity of laboratory ma-
terialson hand.

» Morethan 703 cubicfeet of unused radiologica
suppliesweretransferred to other DOE facilities
for use.

* Morethan ninemetric tonsof plastic and metal
drumswere emptied, cleaned, and either returned
tothevendor for deposit or sold for recycling.

* Morethan 100 metric tonsof scrap carbon and
stainless steel were collected and sold to ametal
recycling vendor.

* Activitiesassociated with thevitrification ex-
pended materials program reduced waste mate-
rial by morethan 344 metrictons.

L ow-L evel Waste Shipping Program. Activi-
tieswereinitiated in 1997 to reducetheinventory
of legacy low-level waste on-site. More than
125,000 cubic feet of waste have been safely
shipped off-site since the program wasinstituted.
The WV DP received approval to ship waste to
the Nevada Test Sitein July 2001, the only new
generator to receivethiscertification.

A truck shipment of low-level radioactive waste
from the WV DP was delayed on Monday, July
30, 2001 during arefueling topinWest Wendover,
Nevada, when the driver noticed that some ab-
sorbent material appeared to have been rel eased
from ameta waste box. The shipment, consisting
of two metal boxes and five high-integrity con-
tainersholding solid, low-level radioactive debris,
was en route to the DOE’s Nevada Test Sitefor
disposal. TheWVDP and local authoritieswere
notified aswererepresentativesfromthe DOE's
Radiological Assistance Program. Radiological
surveysof thematerialsand containersindicated
that noradiologically contaminated materidswere
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rel eased. Uncontaminated, non-hazardous absor-
bent packing material had fallen through asmall
(one-inch) crack in the container. The damaged
waste box and its contents were returned to the
WV DP and the remaining containers continued
ontotheNevadaTest Site. Thisevent resultedin
no environmenta rel ease and no safety and health
consequences. An investigation was carried out
and corrective actions were put in placeto pre-
vent arecurrence.

National Environmental Policy Act Activities.
Under the National Environmental Policy Act
(NEPA), the Department of Energy isrequiredto
consider theoverall environmental effectsof its
proposed actions or federal projects. The
President’sCouncil on Environmental Quality es-
tablished ascreening system of analysesand docu-
mentation that requires each proposed action to
be categorized according to the extent of its po-
tential environmental effect. Thelevelsof docu-
mentation include categorical exclusions(CXs),
environmental assessments (EAS), and environ-
mental impact statements (EISs).

Categorical exclusions evaluate and document
actionsthat will not have asignificant effect on
the environment. Environmental assessments
evaluate the extent to which the proposed action
will affect the environment. If aproposed action
hasthe potential for significant effects, an envi-
ronmental impact statement is prepared that de-
scribes proposed aternatives to an action and
explainsthe effects.

Facility maintenance, decontamination and decom-
missioning activities, and minor projectsthat sup-
port high-level wastevitrification are documented
and submitted for approval as categorical exclu-
sions, although environmental assessments oc-
casionally are necessary for larger-scale
activities.
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West Valley Citizen Task Force

In addition to the public comment process
required by the National Environmental
Policy Act, the New York State Energy
Research and Development Authority
(NYSERDA), with participation from the
DOE, formed the West Valley Citizen Task
Force in January 1997. The mission of the
Task Force is to provide advice on the
completion of the West Valley Demonstra-
tion Project and cleanup, closure, and/or
long-term management of the facilities at
the site. The Task Force process has hel ped
illuminate the various interests and con-
cerns of the community, increased the two-
way flow of information between the site
managers and the community, and pro-
vided an effective way for the Task Force
members to establish mutually agreed
upon recommendations for the site man-
agers to consider in their decision-mak-
ing process.

In December 1988 the DOE published aNotice
of Intent to prepare an environmental impact Sate-
ment for the completion of the WVDP and clo-
sureof thefacilitiesat the WNY NSC.

Thedraft environmental impact statement, which
describesthe potential environmental effectsas-
sociated with Project completion and various site
closure alternatives, was completed in 1996 and
released without apreferred alternativefor asix-
month public review and comment period. Hav-
ing met throughout 1997 and 1998 to review
alternatives presented in the draft environmental
impact statement, the Task Force (see inset
[above]) issued the West Valley Citizen Task Force
Final Report (July 29, 1998). Thisreport provided
recommendationsand advice on the devel opment
of apreferred aternative. The Task Force con-
tinuesto meet and discussissuesrelated to Project
completion and site closure decision making.

VWVDP Ste Environmental Report

Because the Nuclear Regulatory Commission
(NRC) isauthorized by the West Valley Demon-
stration Project Act to prescribe decommission-
ing criteriafor the WV DP, from 1998 until early
2002 the NRC worked to devel op those decom-
missioning criteriathrough aseriesof draft policy
papersand public meetings.

In January 2002 the NRC announced that it was
issuing itsfinal policy statement establishing the
criteriaof itsexisting licensetermination rule as
thedecommissioning criteriafor theWVDP. The
find policy statement wasissued February 1, 2002
(67 FR5003).

After thefederal administration changein 2001,
the DOE and NY SERDA continued efforts to
reach agreement on a preferred alternative and
agency responsibilities for completion of the
WV DP and closure and/or long-term manage-
ment of the WNYNSC. Alsoin 2001, DOE for-
mally initiated its plan to revise the scope of the
existing EISby splitting that scopeinto two sepa-
rate documents. Thedecision-making processhas
been separated into two phases by revising the
scope of the 1996 draft environmental impact
statement. Re-scoping will alow two separateen-
vironmental impact statements—one El Sfor near-
term waste management decision making and one
ElSfor final decommissioning and/or long-term
stewardship decision making.

DOE published aFedera Register Noticeof Intent
(NOI) March 26, 2001 (66 FR 16447) formaly an-
nouncing itsrescoping plan and preparation of the
waste management EIS. A draft EIS for waste
management isbeing preparedfor publicreview and
comment.

DOE aso published an Advance NOI on Novem-
ber 6, 2001 (66 FR 56090) announcing its com-
mitment to begin work on the decommissioning
and/or long-term stewardship EIS.
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2001 Activities at the WVDP

Self-Assessments. Self-assessments continued
to be conducted in 2001 to review the manage-
ment and effectiveness of the WV DP environ-
mental protection and monitoring programs.
Results of these self-assessments are eval uated
and corrective actions are tracked through to
completion. Overall results of these self-assess-
mentsfound that the WV DP continued to imple-
ment quality requirements and in some cases
improvethequality of the environmental protec-
tion and monitoring program. (Seethe Environ-
mental Compliance Summary [p. ECS-18] and
Chapter 5, Quality Assurance[p. 5-6].)

Occupational Safety and Environmental
Training. The safety of personnel who arein-
volved inindustrial operationsunder DOE cog-
nizanceis protected by standards mandated by
DOE Order 5480.4, Environmental Protection,
Safety, and Health Protection Standards, which
directs compliance with specific Occupational
Safety and Health Act (OSHA) requirements.
Thisact governs diverse occupational hazards
ranging from electrical safety and protection from
fireto the handling of hazardous materials. The
purpose of OSHA is to maintain a safe and
healthy working environment for employees.

Hazardous waste operations and emergency re-
sponse regulations require that employees at
treatment, storage, and disposal facilities, who
may be exposed to health and safety hazards
during hazardouswaste operations, receivetrain-
ing appropriateto their job function and respon-
shilities. The WV DP environmental, health, and
safety training matrix identifiesthe specifictrain-
ing requirementsfor such employees.

The WV DP providesthe standard twenty-four-
hour hazardous waste operations and emergency
responsetraining. (Emergency responsetraining
includes spill response measures and controlling
contamination of groundwater.) In 2001, the
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|7 National

/ Environmental
/_ PerformanceTrack

The National Environmental Performance
Track is designed to recognize and encour-
age top environmental performers — those
who go beyond compliance with regulatory
requirements to attain levels of environmen-
tal performance and management that ben-
efit people, communities, and the environment.

The logo identifies those facilities that qualify
for Achievement Track membership. Achieve-
ment Track facilities can participate in a peer
exchange network to share experience,
benchmark each other’s performance, share
information on successful practices and strat-
egies, and receive recognition for their work
at state and local levels. The WVDP was
awarded charter membership in this program.

WV DPimplemented a40-hour training program
for hazardous waste operations and emergency
response to meet the additional OSHA training
requirements of a cleanup site. The additional
trainingwill provideworkerswith information and
techniquesfor working on decontamination and
decommissioning.

Training programs also contain information on
waste minimization, pollution prevention, and the
WVDP environmental management program.
Besidesthis standard training, employeeswork-
inginradiological areasrecelveadditiona training
on subj ects such as understanding radiation and
radiation warning Signs, dos metry, and respiratory
protection. In addition, qualification standardsfor
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specificjob functionsat the sitearerequired and
maintained. These programshaveevolvedinto a
comprehengvecurriculum of knowledgeand skills
necessary to maintain the health and safety of em-
ployees and ensure the continued compliance of
theWVDP.

In 2001 the WV DP maintained ahazardous ma-
terial sresponse team trained to respond to spills
of hazardous materials. Thisteam maintained its
proficiency through classroom instruction and
scheduledtraining drills.

Medical emergencieson-siteare handled by the
WVDP Emergency Medical Response Team.
Thisteam consistsof on-site professional medical
staff, volunteer New York State-certified emer-
gency medica technicians, and main plant opera-
torswho are First Responders.

Any person working at the WVDP who has a
personal photo badge receives general employee
training that coversheath and safety, emergency
response, and environmental complianceissues.
All visitorsto the WV DP receive asite-specific
briefing on safety and emergency proceduresbe-
fore being admitted tothe site.

Voluntary Protection Program STAR Status.
OnMay 5, 2000 the WV DP received Voluntary
Protection Program (VPP) STAR status, thehigh-
est safety award given within OSHA or the DOE.
Thisprestigiousaward wasgranted in recognition
of theWV DP sexcellent worker safety and health
programs. (See also the Environmental Compli-
ance Summary [p. ECS-16].)

During 2001, the WV DP reaffirmed its commit-
ment to DOE’sV PP, During thisreporting period,
theannua VPP site eval uation was completed and
submitted to DOE. WV DP representatives pre-
sented aworkshop at the VPP Participants As-
sociation National Conference on the Interstate

1-16

VWVDP Ste Environmental Report

Zero Program (aprogram promoting zero on-the-
jobinjuries). Inaddition, the WV DPwasawarded
DOE’s Star of Excellence Award at thisconfer-
ence, whichisgivento steswith outstanding safety
records.

Environmental M anagement System (EMS)
I mplementation. The project’s environmental
management system providesthebasic policy and
direction for work at the WV DP through proce-
duresthat support proactive management, envi-
ronmental stewardship, and the integration of
appropriatetechnol ogiesthroughout all aspects of
thework at the WVDP.

The Project’senvironmental management system
sati sfiesthe requirements of the Code of Environ-
mental Management Principles (CEMP) for fed-
eral agencies and International Organization for
Standardization (1SO) 14001, Environmental Man-
agement Systems: Specification for Guidanceand
Use, whichisbeingimplemented worldwide. The
CEMPwasdevel oped by the EPA inresponseto
Executive Order 12856, Federal Compliancewith
Right-to-Know Lawsand Pollution Prevention Re-
quirements, in order to serve asthe basisfor re-
gpons bleenvironmenta management. Followingthe
principlesand performanceobjectivesof the CEMP
helpsto ensurethat afederal facility’ senvironmen-
tal performanceisproactive, flexible, cost-effective,
and sustainable. The WV DPwas awarded charter
membership in the EPA’'s Nationa Performance
Track programforimplementation of thiSEMS. (See
insstonp. 1-15.)

Integrated Safety Management System
(ISMS) Implementation. A plantointegrateen-
vironmental, safety, and health (ES& H) manage-
ment programs at the WV DP was devel oped and
initiated at the WV DP during 1998. During devel -
opment of theSM S, the enhanced work planning
program (EWP) wasidentified asanintegral part
of theISM S and asite-wide work review group
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was established to review work plans, identify
ES& H concerns, and specify practices that en-
surethat work is performed safely.

Implementation of an | SM Sat the WV DR, includ-
ingthe EWP, wasverified by the DOE Ohio Field
Officein November 1998. The most recent self-
assessment by WV NSCO, performed in August
2001, verified that the ISM S continuesto be ef -
fectively implemented at the WVDP. An annual
ISMS review by the DOE occurred in October
2001 and confirmed the results of the WVNSCO
self-assessment.

Perfor mance M easures

Performance measures can be used to eval uate ef -
fectiveness efficiency, qudity, timeliness, productiv-
ity, safety, or other areasthat reflect achievements
related to organization or processgoa sand can be
used asatoal toidentify theneed toingtitutechanges.

The performance measures applicableto opera-
tions conducted at the WVDP, discussed here,

reflect process performance related to waste-
water trestment inthelow-level wastetreatment
facility, theidentification of spillsand releases,
thereduction inthegeneration of wastes, the po-
tential radiological dose received by the maxi-
mally exposed off-gteindividud, and thetransfer
of high-level wasteto thevitrification system.

Radiation Dosestothe M aximally Exposed
Off-SiteIndividual. One of the most impor-
tant pieces of information derived from envi-
ronmental monitoring program data is the
potential radiological doseto an off-siteindi-
vidual fromon-siteactivities. Asan overall as-
sessment of Project activities and the
effectiveness of the as-low-as-reasonably
achievable (ALARA) concept, the effective
radiological doseto the maximally exposed off-
siteindividual isanindicator of well-managed
radiological operations. The effective dose
equivalentsfor air effluent emissions, liquid ef-
fluent discharges, and other liquid releases
(such as swamp drainage) from 1993 through
2001 are graphed in Figure 1-3 (below). Note
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System (NPDES)/SPDES permitting
and compliancewasformedin 1995 to
addressthe causes of these exceptions.

The Water Task Team's efforts pro-
duced three consecutive yearswith no
permit limit exceptions. In 2001, one
permit limit exceptionfor total recover-
able lead occurred at outfall 008, the
frenchdrainfor theLLWTFlagoon sys-
tem. Thisexception wasattributableto

Figure 1-4. Yearly SPDES Permit Exceptions

an increased | ead concentration result-

that the sum of these valuesiswell below the
DOE standard of 100 mrem per year. These
consistently low resultsindicate that radiol ogi-
cal activitiesat the sitearewell-controlled. (See
also Table4-2[p. 4-6] in Chapter 4, Radiologi-
cal Dose Assessment.)

SPDES Permit Limit Exceptions. Effective
operation of the site wastewater treatment fa-
cilitiesisindicated by compliance with the ap-
plicable discharge permit limitations.
Approximately sixty parameters are monitored
regularly as part of the SPDES permit require-
ments. The analytical results are reported to
NY SDEC viaDischarge Monitoring Reports,
required under the SPDES program.

Although the goal of the low-level waste treat-
ment facility and wastewater treatment facility
operationsisto maintain effluent water quality
consistently within the permit requirements, oc-
casionally SPDES permit limit exceptionsdo oc-
cur. All SPDES permit limit exceptions are
evaluated to determinetheir causeand to identify
corrective measures.

A Water Task Team composed of WV DP per-
sonnel with expertisein wastewater engineering,
treatment plant operations and process monitor-
ing, and Nationa Pollutant Discharge Elimination

1-18

VWVDP Ste Environmental Report

ing from decreased flow and siltation
within thisaging groundwater drain system. (See
Fig. 1-4 [thispage].)

Although exceptions are not always related to
operating deficiencies, corrective actionsmay in-
clude improved operation or treatment tech-
nigques. In 1997 the WVDP notified NY SDEC
of the presence of mercury intheinfluent waste-
water to the LLWTF and of itslikely presence
at outfall 001 at concentrations bel ow the detect-
ablelevel of 0.2 ug/L. 1N 1998 and 1999 anin-
crease in the mercury concentration was
observed in process wastewater fromtheliquid
waste treatment system (LWTS) evaporator,
water that is eventually treated at the LLWTF.
The LWTSevaporator processesresidual radio-
activewastewater fromthe high-level radioactive
waste processing and supernatant treatment op-
erations.

During 2000 an engineering report and plansand
specificationsfor amercury pretreatment system,
designed toremovemercury fromthe LWTS pro-
cesswater, were prepared by the WVDP and ap-
proved by NY SDEC. Thesysemwas subsequently
installed and processing of LWTS wastewater
through this system began in January 2001.

Waste Minimization and Pollution Preven-
tion. In 2001 the WV DP continued its program
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Figure 1-5. Percentage of Waste Reduction Exceeding Goals
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of reducing and eliminating the amount of waste
generated from site activities. Emphasison good
businesspractices, source-reduction, and recycling
continued to reduce the generation of low-level
radioactivewaste, mixed waste, hazardouswaste,
industrial wastes, and sanitary wastes such aspa-
per, glass, plastic, wood, and scrap metal. (Seep.
1-12 for alist of specific waste minimization
achievements.)

To demonstrate the effectiveness of the waste
minimization program, agraph of the percentage
of wastereduction achieved abovetheannua goa
for each category is presented in Figure 1-5
(above) for calendar years 1995 through 2001.

The WV DP set thefollowing cumul ative nonvit-
rification waste-reduction goals for fiscal year
2001: an 80% reduction in the generation of low-
level radioactive waste, a 71% reduction in the
generation of mixed waste, a 42% reductionin
the generation of hazardouswaste, a54% reduc-
tion in the generation of industrial waste, and a
67% reduction inthegeneration of sanitary waste.
The above goa swere based on quantities of rou-
tine waste generated in 1993. (Asof fiscal year
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2001, al WVDP pollution preventiongoalsarein
alignment with the DOE’s pollution prevention
goals, which are now based on a federal fiscal
year.)

All but one of these goal swere exceeded during
fiscal year 2001. Low-level radioactivewaste gen-
eration was reduced by 70%, missing the estab-
lished goal of 80% becausethe estimated goal set
for 2001 wasextremely aggressive. Mixed waste
generation wasreduced by 97%, hazardouswaste
by 67%, industrial waste by 55%, and sanitary
waste by 77%.

A number of waste streams have been tracked
over thisperiod. Notethat thelow-level radioac-
tivewastefiguresfrom 1995 include thevolume
of drummed waste produced in the cement solidi-
fication system. Hazardous waste and industrial
waste volumes have been tracked separately for
vitrification-related and nonvitrification-related
waste streams since vitrification began in 1996.
Tomaintain historical comparability, the percent-
agesinFigure 1-5includeonly thenonvitrification
portions of thesetwo waste streams.
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ure 1-6 (at left) is abar graph of im-

mediately reportable spillsfrom 1995

t02001.

Prevention is the best means of pro-
tection against oil, chemical, and haz-

Number of Spills
N

ardous substance spills or releases.
WV DP employees are trained in ap-

plicable standard operating procedures
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Figure 1-6. Number of Immediately Reportable

for equipment that they use, and best
management practices have been de-
veloped that identify potential spill
sourcesand measuresthat will reduce

Spillsand Releases. Chemical spillsgreater than
the applicablereportable quantity must bereported
immediately to NY SDEC and the National Re-
sponse Center and other agencies as required.
Therewere no reportable chemical spillsduring
2001.

Petroleum spills greater than 5 gallons — or of

any amount that travel to waters of the state —

must be reported immediately to the NY SDEC

spill hotline and entered inthemonthly log. There

were no reportable petroleum spillsin 2001. Fig-

the potential for releasesto occur. Spill
training, notification, and reporting policieshave
a so been devel oped to emphasizethe responsibil-
ity of each employeeto report spillsimmediately
upon discovery. Thisfirst-linereporting helpsto
ensurethat spillswill be properly documented and
mitigated in accordancewith applicableregul ations.

Vitrification. To safely solidify thehigh-level ra-
dioactivewastein borosilicateglass, thehigh-leve
waste sludge is transferred in batches from the
tank, whereit currently isstored, to thevitrifica-
tionfacility. After transfer, thewasteis solidified

Curies (in millions)

1_
Al .

1996 1997 1998

Figure 1-7. Number of Curies Transferred to the Vitrification Facility

1999 2000 2001
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into adurable glass for safe storage and future
transport to afederal repository. It is estimated
that roughly 12 million curiesof strontium and ce-
siumradioactivity inthehigh-level waste eventu-
aly will be vitrified. (Radioactive cesium and
strontium isotopes account for 98% of thelong-
lived radioactivity.) To quantify the progressmade
toward completing thevitrificationgoal, Figure 1-
7 (facing page) showsthe number of curiestrans-
ferredtothevitrificationfacility from 1996 through
2001.

OnJune 10, 1998, the WV DP marked completion
of the Project’ s production phase (Phasel) of high-
level waste processing, during which 210 canis-
terswerefilled with solidified waste glass. Phase
I, vitrifying the high-level wasteresiduals, began
in 1998 and continued through 2001. An additiona
fifty-four canisters have beenfilled in Phasell,
ten of which werefilled in 2001. A total of 264
canistersof immobilized waste, containing more
than 11.9 million curies, have been generated thus
far inthevitrification process.
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Chapter 2

ENVIRONMENTAL
MONITORING

Routine M onitoring Program

Routineactivitiesat the West Valley Demonstra-
tion Project (WVDP) can lead to the release of
radioactive or hazardous substancesthat could af-
fect the environment. Possible pathwaysfor the
movement of radionuclides or hazardous sub-
stancesfrom the WV DPto thepublicinclude milk
and food consumed by humans; forage consumed
by animals; sediments, soils, groundwater, and
surfacewater; and effluent air and liquidsrel eased
by the WVDP.

The food pathway is monitored by collecting
samplesof beef, hay, milk, and produce at near-
Steand remotelocations, samplesof fishupstream
and downstream of the site, and venison samples
from near-site deer and deer taken from back-
ground locations. Stream sedimentsare sampled
upstream and downstream of the WV DP, and both
on-site groundwater and of f-site drinking water
areroutinely sampled. Direct radiation ismoni-
tored on-site, at the perimeter of thesite, in com-
munitiesnear thesite, and at background locations.

The primary focus of the monitoring program,
however, ison surface water and air pathways,
asthese are the principal means of transport of
radionuclidesfromthe WVDP.

VWVDP Site Environmental Report

Liquid and air effluentsare monitored on-site by
collecting samplesat locationswhereradioactiv-
ity or other regulated substances arereleased or
might be released. Release pointsinclude water
effluent outfallsand plant ventilation stacks.

Surface water samples are collected within the
Project sitefrom ponds, swamps, seeps, and drain-
age channelsthat flow through the Western New
York Nuclear Service Center (WNYNSC) and
then off-siteinto Cattaraugus Creek.

Both surfacewater and air samplesare collected
at site perimeter locationswherethe highest off-
site concentrations of transported radionuclides
might be expected. Samplesare also collected at
remote | ocationsto provide background concen-
tration datafor comparison with datafromon-site
and near-site samples.

Sampling Program Overview

Thecompleteenvironmental monitoring scheduleis
ddineated in Appendix B. Thisschedule provides
informeationonmonitoring and reporting requirements
andthetypesand extent of sampling and monitoring
at each location. An explanation of the codes that
identify the sample medium and the specific sam-
pling or monitoringlocationisa sofoundin Appendix
B (p. B-iii). For example, a sample location code
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suchasAFGRVAL indicatesanar sample(A), off-
ste(F), atheGresat Valley (GRVAL) sampling sta
tion. These codesare used throughout thisreport for
ease of referenceand to be consistent with the data
reported intheappendices.

Surface Water Sampling Locations. Automatic
samplers collect surface water at points aong
drainage channelswithinthe WNY NSC that are
most likely to show any radioactivity released from
the site. These automatic samplers collect a50-
milliliter (mL) aliquot (about one-quarter of acup
of water) every haf-hour. Theaiquotsare pumped
into a large container where they are accumu-
lated and mixed from which the composited sub-
samplesarethen collected.

The samplers operate on-site at four locations:
WNSPOO06, the point in Frank’s Creek where
Project drainage leavesthe security-fenced areg;
WNNDADR, the drainage point downstream of
the Nuclear Regulatory Commission (NRC)-li-
censed disposal area (NDA); WNSWAMP, the
northeast swamp drainage; and WNSW74A, the
north swamp drainage.

Off-steautomatic samplerscollect surfacewaters
from Buttermilk Creek at abackground station up-
stream of the site (WFBCBKG), from Buttermilk
Creek downstream of the site at Thomas Corners
Road bridge (WFBCTCB), thelast monitoring point
beforeButtermilk Creek leavesthe WNYNSC, and
from Cattaraugus Creek at Felton Bridge
(WFFELBR). Grab samples are collected at sev-
eral other surfacewater locationsboth on-siteand
off-gte, induding abackground | ocation on Cettarau-
gusCreek at Bigelow Bridge (WFBIGBR).

Figure A-2 (p. A-4in Appendix A) showsthelo-
cations of the on-site surface water monitoring
points. Figure A-3 (p. A-5) showsthelocations of
the off-site surface water monitoring points.

VWWDP Ste Environmental Report

ated T A R
Collecting a Sample at a Stream Sampling Location

Air Sampling Locations. Air samplersarelocated
on-site, at the perimeter of the site, and at points
remote from the WVDP. Figure A-4 (p. A-6)
shows the locations of the on-site air effluent
monitorsand samplersand theon-siteambient air
samplers; FiguresA-5, A-12, and A-13 (pp. A-7,
A-14, and A-15) show thelocationsof the perim-
eter and remote air samplers.

Methodsfor monitoring and sampling air emission
pointsand for sampling ambient air are described
later in thischapter. (See On-site Ventilation Sys-
tems|p. 2-14] and Perimeter and Remote Air Sam-

pling[p. 2-17].)

Radiological Monitoring:
Surface Water

The WVDP site is drained by several small
streams. (See Surface Water Hydrology of the
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West Valley Sitein Chapter 3 [p. 3-2] and Figs.
A-2[p. A-4] and A-3 [p. A-5].) Frank’s Creek
flowsalong and receivesdrainage from the south
plateau. AsFrank’s Creek flowsnorthward, itis
joined by atributary, Erdman Brook, which re-
ceiveseffluent fromthelow-level wastetreatment
facility. Onthenorth plateau, beyond the Project
fenceline, the north and northeast swamp areas
and Quarry Creek draininto Frank’s Creek.

Frank’s Creek continues past the WV DP perim-
eter and flows across the WNY NSC, where it
entersButtermilk Creek. Radionuclide concentra:
tionsin Buttermilk Creek aremonitored upstream
and downstream of the WVDP. Further down-
stream, Buttermilk Creek leavesthe WNYNSC
and enters Cattaraugus Creek, whichisa so moni-
tored for radionuclide concentrations both up-
stream and downstream of the point where the
creek receives effluentsfrom the WVDP.

Threeliquid effluent | ocations (one processrel ease
point fromthelow-level wastetrestment facility and
two natura drainagesfrom the northeast and north
swamps) areprimary contributorsto Stedoseesti-
mates. (See Chapter 4, Radiological Dose Assess-
ment, Table4-2[p. 4-6] for an estimate of thedose
attributabl eto thesewaterborne effluents.)

Low-Level Waste Treatment Facility Sam-
pling L ocation. Thedischargefromthelow-level
waste treatment facility (LLW2) through thela-
goon3weir (WNSP001onFig. A-2[p. A-4]) into
Erdman Brook, atributary of Frank’s Creek, is
thelargest single source of radioactivity released
to surface waters from the Project. There were
fivebatch releasestotaling about 8.4 million gal-
lons(31.9millionliters) in 2001. Compositesamples
were collected near the beginning and end of each
discharge and one effluent grab samplewas col-
lected during each day of discharge. Sampleswere
analyzed for gross al phaand gross beta radioac-
tivity, for gammea-emitting radionuclides, andfor spe-
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cificradionuclidesasnotedin Appendix B (p. B-7).
Thetotal amounts of radioactivity from specific
radionuclidesinthelagoon 3 effluent arelisted in
Appendix C, TableC-1 (p. C-3). Theannual av-
erage concentration of each radionuclideisdivided
by itscorresponding Department of Energy (DOE)
derived concentration guide (DCG) in order to
determine what percentage of the DCG wasre-
leased. (DOE standards and DCGsfor radionu-
clides of interest at the WVDP are found in
Appendix K, Table K-1 [p. K-3].) As a DOE
policy, the sum of the percentages cal cul ated for
all radionuclidesrel eased should not exceed 100%.

The combined annual average of radionuclide con-
centrationsfrom thelagoon 3 effluent discharge
weir in 2001 was approximately 33.3% of the
DCGs. (SeeTable C-2[p. C-4].) Thisiscompa
rable to the average concentration over the last
six yearsof approximately 31%.

Thelow-level wagtetrestment facility wasdesigned
to efficiently remove strontium-90 and cesum-137,
themore prevaent of thelong-lived fisson products
iInWVDPwastewaters. Other radionuclidesared o
removed to alesser extent by thelow-level waste
trestment facility. For example, oneother maor con-
tributor tothetotal combined DCG inlagoon 3 efflu-
entisuranium-232, which averaged about 11%of its
DCGin2001. Uranium-232 and other uraniumiso-
topesarefoundin WV DPIliquid waste becausethey
were present in the nuclear fuel that was oncere-
processed at theste. Variationsinliquid effluent ra-
dionuclide ratios continue to reflect the dynamic
nature of thewaste streamsbeing processed through
thelow-level wastetrestment facility.

(Outfall WNSPOO01, thelagoon 3 welr, ismoni-
tored aso for nonradiological parametersunder
theNew York State Pollutant Discharge Elimina-
tion System [SPDES] program. See Nonradiologi-
cal Monitoring: Surface Water [p. 2-25].)
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Northeast Swamp and North Swamp Sampling
L ocations. The northeast and north swamp drain-
ages on the site’s north plateau conduct surface
water and emergent groundwater off-site.

The northeast swamp sampling location
(WNSWAMP) monitorssurfacewater drainage
fromthenortheastern portion of thesite’snorth pla-
teau. The north swamp sampling point
(WNSW74A) monitorsdrainageto Quarry Creek
fromthenorthern portion of thenorth plateau. (See
Fig. A-2 [p. A-4].) Waters from the northeast
swamp drainage run into Frank’s Creek down-
stream of |ocation WNSPOOG, the point in Frank’s
Creek where Project drainageleavesthe security-
fenced area. (See Other Surface Water Sampling
Locations[thispage].)

Samplesfrom WNSWAMP and WNSW74A are
collected weekly and analyzed for radiological pa-
rameters. Concentrationsof dl radiologica param-
etersdetected at WNSWAMP and WNSW74A,
other than gross betaand strontium-90, wereless
than 1% of the respective DCGs for these pa-
rameters. The maximum and minimum grossal-
phaand grossbetaresultsfrom WNSWAMP and
WNSW?74A arenoted on Tables2-1 and 2-2 (fac-
ing page). Complete data from these two loca-
tions are found in Tables C-7 and C-8 (pp. C-8
and C-9in Appendix C). Anupwardtrendingross
betaconcentrationsat WNSWAMP first notedin
1993, continued through 2001. Grossbetaactivity
at thislocationislargely attributableto strontium-
90. (See Specia Groundwater Monitoring [p. 3-

15].)

Strontium-90 concentrationsat WNSWAMPIin
2001 averaged 2.38E-06 uCi/mL (88.1 Bg/L).
(See Chapter 3, Fig. 3-4[p. 3-17] for agraph of
the annualized average strontium-90 concentra-
tionat WNSWAMPin 2001.) Even though wa-
ters with elevated strontium-90 concentrations
drainfrom WNSWAMP into Frank’s Creek, wa-
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ters collected from Cattaraugus Creek down-
stream at thefirst point of access by the general
public (WFFELBR) werenot significantly differ-
ent from those at the background location,
WFBIGBR, which is upstream of the location
where site drainage enters Cattaraugus Creek.
(See Off-Site Surface Water Sampling L ocations
[p. 2-9].) Also, the maximum concentration of
strontium-90 in surface water exiting the
WNYNSC through Buttermilk Creek
(WFBCTCB) waslessthanthewater quality stan-
dard of 8 pCi/L applicableto surfacewater drink-
ing water supplies, such asLakeErie.

Other Surface Water Sampling Locations.
Samples taken from a point in Frank’s Creek
(WNSP006), from the sanitary and industrial
wastewater treatment facility discharge
(WNSP0O7?), areroutiney monitored for radiologi-
cal parameters. Point WNSP0O08, subsurface
drainagefromthe perimeter of thelow-level waste
treatment facility storagelagoons, was also moni-
tored until May of 2001, when it was capped of f
because of dightly elevated lead results. (SeeFig.
A-2 [p. A-4].) Discharges from WNSPO0O01,
WNSP007, and WNSP008 |eave the sitethrough
point WNSPOO06. Radiological resultsof analyses
from WNSP006, WNSP007, and WNSPOO8 are
summarizedin TablesC-4, C-5, and C-6 (pp. C-6
and C-7). Samplesfromthese pointsa so aremoni-
tored for nonradiol ogical parametersaspart of the
site’'s SPDES program. (See Nonradiological
Monitoring: Surface Water [p. 2-25].)

WNSP006. WNSPOO6 islocated more than 2.5
miles (4.0 km) upstream from Thomas Corners
Road, which isthelast monitoring point before
Buttermilk Creek leavesthe WNY NSC and be-
fore the public has access to the creek waters.
Samples from WNSPOO6 are retrieved weekly
and composited both monthly and quarterly and
are analyzed for the same radionuclides as the
effluent samplesfrom WNSPOO1.

Calendar Year 2001



Radiological Monitoring: Surface Water

Table 2-1

2001 Gross Alpha Concentrations at Surface Water Sampling Locations

Location

Off-Ste

WFBCBKG
WFBCTCB
WFBIGBR
WHELBR

On-Site

WNNDADR
WNSP006
WNSW74A
WNSWAMP

Number of
Samples

12
12
12
12

12
52
52
52

Range

(KCi/mL)

<3.67E-10 to 1.30E-09

6.28E-10 to 1.40E-09
<8.36E-10 to 1.30E-09
<1.16E-09 to 7.41E-09

<8.79E-10 to 1.63E-09

9.20E-10 to 1.07E-08
<1.15E-09 to 3.39E-09
<1.01E-09 to 4.15E-09

(Ba/L)

<1.36E-02 to 4.81E-02

2.32E-02t0 5.17E-02
<3.09E-02 to 4.79E-02
<4.30E-02 to 2.74E-01

<3.25E-02 to 6.02E-02

3.40E-02 to 3.97E-01
<4.26E-02 to 1.25E-01
<3.74E-02 to 1.54E-01

Table 2-2

Annua Average

(uCi/mL)

4.18+7.60E-10
7.76+8.56E-10
0.31+1.06E-09
2.24+1.40E-09

0.39+1.40E-09
0.75+1.70E-09
0.44+3.01E-09
0.35+2.02E-09

(Ba/L)

1.55+2.81E-02
2.87+3.17E-02
1.15+3.91E-02
8.29+5.18E-02

1.44+5.18E-02
2.78+6.29E-02
0.16+1.11E-01
1.31+7.48E-02

2001 Gross Beta Concentrations at Surface Water Sampling Locations

Location

Off-Ste

WFBCBKG
WFBCTCB
WFBIGBR
WHELBR

On-Ste

WNNDADR
WNSP006
WNSW74A
WNSWAMP

Number of
Samples

12
12
12
12

12
52
52
52

Range

(KCi/mL)

<1.21E-09 to 2.72E-09
3.71E-09 to 1.26E-08
1.36E-09 to 3.72E-09
1.88E-09 to 6.52E-09

1.52E-07 to 3.30E-07
1.27E-08 to 1.62E-07
<3.80E-09 to 3.36E-08
2.36E-06 to 8.65E-06
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(Ba/L)

<4.47E-02 to 1.00E-01
1.37E-01 to 4.68E-01
5.02E-02 to 1.38E-01
6.96E-02 to 2.41E-01

5.62E+00 to 1.22E+01

4.70E-01 to 6.01E+00
<1.40E-01 to 1.24E+00
8.74E+01 to 3.20E+02

Annual Average

(uCi/mL)

1.84+1.25E-09
7.84+1.51E-09
2.20+1.27E-09
3.96+1.83E-09

1.90+0.07E-07
4.40+0.41E-08
1.22+0.44E-08
4.79+0.04E-06

(Ba/L)

6.82+4.63E-02
2.90+0.56E-01
8.15+4.71E-02
1.47+0.68E-01

7.04+0.26E+00
1.63+0.15E+00
4.51+1.64E-01
1.77+0.01E+02
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Chapter 2. Environmental Monitoring

Theaverage grossaphaand grossbetadatafrom
location WNSP0O06 and the maximum and mini-
mum resultsarenotedin Tables2-1 and 2-2 (p. 2-
5) for comparison with sampling resultsfrom other
on- and off-sitesurfacewater locations. Asshown
inTable2-2, grossbetaresultsfor WNSP0O6 are
generally higher than those at downstream and
background locations. Figure 2-1 (below) shows
thefifteen-year trends of grossalpha, grossbeta,
and tritium concentrationsat | ocation WNSPOO6.
Fluctuationsover thisperiod reflect variable con-
centrationsintrested WV DPliquid effluent being
released fromthesite.

Many of the constituents detected at low levelsin
effluent from WNSPOO1 werenot detectabledown-
stream at location WNSP006. Except for grossbeta
and grontium-90, dl congtituentsthat weredetected
werefound at concentrationslower than 1% of the
respective DCG. Thehighest monthly concentration
of grontium-90 a WNSP006in 2001 was2.80E-08
MCi/mL (1.04 Bg/L), whichislessthan 3% of its
DCG (1E-06 uCi/mL).

Average concentrationsin 2001 for theradiol ogi-
cal parameters monitored at WNSPOO7 (gross
apha, grossbeta, tritium, and cesum-137) and at
WNSP0O08 (gross a pha, grossbeta, and tritium)
werea so at small percentages of their respective
DCGs.

Concentrations observed farther downstream at
Felton Bridge (WFFELBR), thesampling location
that representsthefirst point of public accessto
surface watersleaving the WV DP site, continue
to be close to or indistinguishable from back-
ground.

WNSP005 and WNCOOLW. Sampling point
WNSP005, which monitorsdrainagefromland on
the east side of the main plant, and WNCOOLW,
which monitorsfacility coolant water, are sampled
monthly for grossd pha, grossbeta, and tritium con-
centrations. WNCOOLW asoissampled quarterly
for gammaisotopes, including cesum-137. Radio-
logical datafor WNSPO05 and WNCOOLW are
foundin TablesC-3and C-11 (pp. C-5and C-11).
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Figure 2-1. Fifteen-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations
at Sampling Location WNSP006
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Average gross alphaand tritium concentrations
for both locationswere bel ow detection levelsin
2001. Average gross beta concentrations at
WNSPO005 and WNCOOLW were considerably
lower than the strontium-90 DCG (<20% and
<1%, respectively). Average cesum-137 concen-
trations at WNCOOLW were below detection
levelsin2001.

WN8D1DR. Thissampling point is at the access
to astorm sewer manholethat originaly collected
surface and shallow groundwater flow from the
high-level wastetank farm area. In July 1993 the
accesswasvalved off fromtheoriginal high-level
wastetank farm drainage areato prevent collected
watersfromrising freely tothesurface. Although
samplesfrom thislocation are not thought to be
representative of either local groundwater or sur-
facewater, weekly sampling for grossa pha, gross
beta, and tritium continued through 2001. A
monthly compositewas analyzed for gammara
dionuclides and strontium-90. Sampling at
WN8D1DR wasdiscontinued in December 2001.

Averagegrossapha, tritium, and cesum-137 con-
centrationsat WN8D1DR wereall below detec-
tionlevelsin 2001. Although gross betaactivity
was detected, if gross beta concentrationswere
assumed to be compl etely attributable to stron-
tium-90, they would account for only 1.1% of the
strontium-90 DCG. Radiological data for
WNB8D1DR arefound in Table C-13 (p. C-12).

South Plateau Sampling L ocations. Two inac-
tive underground radioactive waste disposal ar-
eas, the Nuclear Regulatory Commission
(NRC)-licensed disposal area (NDA) and the
sate-licensed digposal area(SDA), lieonthesouth
plateau of the site. (The SDA ismanaged by the
New York State Energy and Research Develop-
ment Authority [NY SERDA].) Thedrum cell, an
aboveground structure used to storegpproximately
19,000 drumsof processed low-level radioactive
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waste, islocated nearby. Surface waters, which
flow from the south to the north, are routinely
monitored at several points around these areas.
(SeeFig. A-2[p. A-4].) Inaddition to theroutine
samples collected by the WVDP, samples are
collected and analyzed by the New York State
Department of Health (NYSDOH) at the two
stream sampling pointsthat receivedrainagefrom
the south plateau, WNFRC67 and WNERBS53.

NRC-Licensed Disposal Area. Sampling point
WNNDATR isasump at thelowest point inthe
collection trench system constructed along the
northeastern and northwestern sides of the NDA
that intercepts groundwater fromthe NDA. If ra-
diologicd or nonradiological contaminationwere
tomigratethrough the NDA,, it would most likely
be first detected in samples from WNNDATR.
Monthly samplesfrom WNNDATR aretakenun-
der the auspi ces of the environmental monitoring
program and quarterly samplesunder theauspices
of thegroundwater monitoring program.

Surfacewater drainage downstream of the NDA
is monitored at WNNDADR. Further down-
stream, water from sampling point WNERB53in
Erdman Brook, which represents surface waters
fromtheNDA beforethey joinwith drainagefrom
themain plant and lagoon areas, asoismonitored.
Some drainage from western and northwestern
portionsof the SDA al so passesthrough sampling
pointsWNNDADR and WNERBS53.

Monthly resultsfrom WNNDATR, thesumpin
the interceptor trench, are in Table C-20 (p. C-
17) and quarterly results are listed under
“NDATR” in TablesE-4, E-11, and E-13 (pp. E-
12, E-16, and E-18, respectively). Resultsfrom
WNNDADR, surface water drainage down-
stream of theNDA, arein Table C-19 (p. C-16),
and resultsfrom WNERBS53, the sampling loca
tion even further downstream of theNDA, arein
Table C-10 (p. C-10). Parameters monitored at
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Chapter 2. Environmental Monitoring

thesethreeNDA samplinglocationsincludegross
apha, grossbeta, tritium, iodine-129, and cesum+-137.

Gross alpha and gross beta results from
WNNDADR areincludedin Tables2-1 and 2-2
(p. 2-5) for comparison with results from other
surfacewater locations. In addition, fifteen-year
trendsof grossalpha, grossbeta, and tritium con-
centrationsat WNNDADR areplotted in Figure
2-2 (below). Allowing for seasonal variations,
gross apha and gross beta concentrations have
been relatively stable over this time period,
whereas tritium concentrations have been de-
creasing.

Gross Alpha. Gross apha results from water
samplestaken at WNNDATR, WNNDADR, and
WNERB53in 2001 wereindistinguishablefrom
background results from Buttermilk Creek up-
stream of thesite (WFBCBKG).

Gross Beta. Gross betaresults at all three loca-
tionswere elevated with respect to background,

but even the maximum concentration, at
WNNDADR, waslessthan 35% of the DCG for
srontium-90inwater (1E-06 uCi/mL). Themaxi-
mum result at Erdman Brook (WNERB53), fur-
ther downstream of the NDA,, was less than 4%
of the strontium-90 DCG. Grossbeta activity at
theselocationsisattributablelargely to strontium-
90. Residual soil contamination from past waste
burial activitiesisthought to be the source of the
activity. The NDA isthought to be the predomi-
nant source of gross beta activity observed at
WNNDATR. Water collected at thislocation is
treated prior to discharge at WNSPOOL.

Tritium. Although tritium concentrations at
WNNDATR and WNNDADR wereadsoeevated
with respect to background values (those from
WNERB53 were not), the maximum concentra-
tions from both WNNDATR and WNNDADR
werelessthan 1% of the DCG for tritiuminwa-
ter (2E-03 pCi/mL). Allowing for seasona varia-
tions, tritium concentrations seem to be generaly
decreasing a both WNNDATR and WNNDADR.
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Figure 2-2. Fifteen-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations
at Sampling Location WNNDADR
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Sincethe hdf-lifeof tritiumisdightly longer than
twelve years, decreasing tritium concentrations
may be partialy attributableto radioactive decay.

lodine-129. A key indicator of possible migra-
tion of nonradiological organic contaminantsfrom
the NDA would beiodine-129, whichissolublein
water and isknownto travel with the organic con-
taminants present in the NDA. lodine-129 con-
centrationsat WNNDADR and WNNDATR in
2001 weredtatisticaly indistinguishablefrom back-
ground concentrations.

Cesum-137. No cesum-137 activity was detected
at either WNNDATR or WNNDADR in 2001.

Total Organic Halides. Total organic halides
(TOX) measurements are used as a screening
mechanism to detect the presence of certain or-
ganic compounds and associated radionuclides.
Average TOX concentrationsat both WNNDATR
and WNNDADR, adthough lower in 2001 thanin
2000, remained withintherange of historical val-
uesat theselocations. (See aso Resultsof Moni-
toring at the NDA in Chapter 3[p. 3-13].)

New York State-Licensed Disposal Area. Point
WNSDADR is used to monitor drainage from
trench covers on the southwestern area of the
SDA. Immediately south of the SDA, and up-
stream of WNSDADR, sampling point
WNDCELD isused to monitor surface drainage
fromtheareaaround thedrum cell. (SeeFig. A-
2 [p. A-4].) To the northeast, sampling point
WNFRC67, in Frank’s Creek, isused to monitor
drainage downstream of the drum cell and the
eastern and southern borders of the SDA. Re-
sults from WNSDADR, WNDCELD, and
WNFRC67 arein TablesC-12 (p. C-11), C-14 (p.
C-12), and C-9 (p. C-10), respectively.

Grossbetaresultsat WNFRC67 and WNDCELD
and tritium resultsat WNSDADR were€elevated
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with respect to background measurements at
WFBCBKG. Even so, maximawere all 1% or
less of the respective DCG (1E-06 pCi/mL as
strontium-90 for grossbetaand 2E-03 uCi/mL for
tritium). All other radiological resultsin calendar
year 2001 at sampling points WNSDADR,
WNDCELD, and WNFRC67 weredatigticaly in-
distinguishablefrom background.

Standing Pond Water Sampling L ocations. In
addition to samplesfrom moving water (streams
or seeps), samples from ponds within the
WNY NSC aread so collected and tested annual ly
for variousradiol ogical and water quality param-
etersto confirm that no mgjor changesare occur-
ring in standing water within the Project environs.

Four ponds near the siteweretested in 2001. For
comparison, abackground pond 14.1 kilometers
(8.8 mi) north of the Project wasalso tested. (See
Figs. A-2, A-3, and A-13[pp. A-4, A-5, and A-
15] for thelocations of thefive pondsand Table
C-21 [p. C-18] for asummary of sampling re-
sults.) Although the gross betaresult at standing
water pond WNSTAW4 was elevated with re-
spect to background, all other grossalpha, gross
beta, and tritium resultswere statitical ly the same
as concentrations at the background pond. If al
grossbetaactivity at WNSTAW4 were attribut-
ableto strontium-90, it would congtitute lessthan
1% of the strontium-90 DCG (1E-06 pCi/mL).

Off-Site Surface Water Sampling L ocations.
Samples of surface water are collected at four
off-sitelocations, two on Buttermilk Creek and
two on Cattaraugus Creek. Off-site surface wa-
ter and sediment sampling locationsare shown on
Fig. A-3(p. A-5). Tables2-1and 2-2 (p. 2-5) list
the ranges and annual averages for gross alpha
and gross beta activity at off-site surface water
locations, which may be compared with datafrom
on-dtelocations.
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Fox Valley Road and Thomas Corners Bridge
Sampling Locations. Buttermilk Creek is the
major surfacedrainagefromthe WNY NSC. Two
surface water monitoring stationsare located on
Buttermilk Creek, one upstream of the WVDP at
Fox Valley Road (WFBCBKG) and one down-
stream of the WV DP at Thomas Cornersbridge
(WFBCTCB). The Thomas Cornersbridge sam-
pling location is also upstream of Buttermilk
Creek’sconfluencewith Cattaraugus Creek. The
Thomas Corners bridge sampling location repre-
sentsanimportant link in the pathway to humans
because dairy cattle have access to the water
here.

Samples collected every week are composited
monthly and analyzed for tritium, grossalpha, and
gross betaradioactivity. A quarterly compositeis
andyzedfor gamma-emitting radionudidesand sron-
tium-90. Quarterly samplesfromWFBCBKG, the
background location, dso areandyzed for specific
radionuclidesasnotedin Appendix B (p. B-29) and
theresults are used as abase for comparison with
resultsof samplesfrom siteeffluents.

Table C-22 (p. C-19) listsradionuclide concentra-
tionsat the Fox VValey Road background location;
Table C-23 (p. C-20) listsradionuclide concentra-
tionsdownstream of the site at Thomas Corners

bridge.

Grossalpha, tritium, and cesium-137 concentra
tionsat Thomas Cornersbridgewere statistically
the same as background concentrationsin 2001.
Gross beta and strontium-90 concentrations at
Thomas Cornersbridge, however, wereelevated
in comparison to background and may be attrib-
utedto small amountsof radioactivity moving from
thedite, principally during periods of lagoon dis-
chargeviaFrank’s Creek.

The highest gross beta concentration at Thomas
Cornersbridgewas 1.26E-08 uCi/mL (0.47 Bg/
L). If compared to the most conservative guide-
line for beta emittersin water (strontium-90 at
1E-06 uCi/mL [37 Bg/L]), gross betaconcentra-
tionsat Thomas Cornershbridgewould belessthan
2% of the DCG. The highest strontium-90 con-
centrationwas5.41E-09 uCi/mL (0.20Bg/L), less
than 1% of the DCG.

Springville Dam on Cattaraugus Creek
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Cattaraugus Creek at Felton Bridge and
Bigelow Bridge Sampling Locations. Buttermilk
Creek flowsthroughthe WNY NSC and then off-
site, where it joins with Cattaraugus Creek. An
automated sampler is located on Cattaraugus
Creek at Felton Bridge (WFFELBR), just down-
stream of the point where Buttermilk Creek en-
ters. Samplesare collected weekly and analyzed
for grossalpha, grossbeta, and tritium concentra-
tions. A chart recorder registersthe stream depth
during the sampling period so that aflow-weighted
weekly samplecan beproportioned into amonthly
composite, whichisanayzedfor grossapha, gross
beta, tritium, strontium-90, and gammaremitting ra-
dionuclides. (See Table C-24[p. C-20].)

Background samplesare collected monthly from
Cattaraugus Creek a Bigelow Bridge (WFBIGBR),
which is upstream of the point where Buttermilk
Creek entersCattaraugus Creek. Thesesamplesare
andyzed for concentrationsof grossa pha, grossbeta,
tritium, strontium-90, and gamma-emitting radionu-
clides. (SeeTableC-25[p. C-21].)

No statistically significant differenceswere noted
between results of analysesfor gross alpha, tri-
tium, strontium-90, and cesium-137 at either the
upstream or downstream sampling locations. How-
ever, gross beta concentrations at Felton Bridge
(WFFEL BR) were higher than those at the back-
ground location at Bigelow Bridge (WFBIGBR).
The highest gross beta concentration at Felton
Bridgein 2001 was 7.79E-09 uCi/mL (0.29 Bg/
L), whichisabout 1% of the DCG for strontium-
90. Figure 2-3 (below) showsgrossalpha, gross
beta, and tritium resultsover the past fifteen years
in Cattaraugus Creek samples taken at Felton
Bridge. For themost part, tritium concentrations
represent method detection limitsand not detected
radioactivity. (Method detection limit valuesare
level sbel ow which the anal ytical measurement
could not detect any radioactivity. See DataRe-
porting in Chapter 1[p. 1-4].) Takinginto account
seasonal fluctuations, gross betaactivity appears
to haveremained relatively constant at thisloca-
tionsince 1987.
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Figure 2-3. Fifteen-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations
at Sampling Location WFFELBR
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Drinking Water Sampling L ocations. Drink-
ing water (potablewater) issampled both off-site
(near the WV DP) and on-site. Off-sitedrinking
water samples are taken from wells that repre-
sent the nearest unrestricted use of groundwater
near the Project; none of these wellsdraw from
groundwater unitsunderlying the site. Drinking
water and utility water for the Project are drawn
from two on-site surface water reservoirs.

Off-SteWAlIs. Nineoff-steprivete, resdentid wells
between 0.9 miles (1.5 km) and 4.3 miles (7 km)
from thefacility weresampled for radiological pa-
rametersin 2001. A tenth privatewell, 18 miles(29
km) south of thesite, providesabackground sample.
SamplinglocationsareshowninFiguresA-9, A-12,
and A-13 (pp. A-11, A-14, and A-15) in Appendix
A. Resultsfromthesampling arepresentedin Table
C-26 (p. C-21). Radiological resultsin 2001 were
withintherangeof historical vaues.

On-SteDrinking and Utility Water. On-sitedrink-
ing water sourceswere aso monitored for radio-
nuclides at four locations: the Environmental
Laboratory (WNDNKEL ); the maintenance shop
(WNDNKMS); the main plant (WNDNKMP);
and the utility room (WNDNKUR). Monthly
sampleswereanayzed for grossalpha, grossbeta,
and tritium concentrations. Results of analyses of
samplesfrom sitelocationswere compared with
those from the entry point location at the utility
room, which servesasacontrol comparison sam-
pling location for these drinking water samples.
No differences between control valuesand those
from sitelocationswere noted. (See Appendix C,
TablesC-15through C-18[pp. C-13through C-15].)

Radiological Monitoring:
Sediments
Particul ate matter in streams can adsorb radio-

logica congtituentsinliquid effluents, settleonthe
bottom of the stream as sediment, and subsequently
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be eroded or resuspended, especially during peri-
odsof high stream flow. Theseresuspended sedi-
ments may provide a pathway for radiological
constituentsto reach humans either directly via
exposureor indirectly through thefood pathway.

On-Site Sediments. Sediment samplesare taken
fromthe samelocations as surface water samples
and areidentified assediment samplesby the* SN”
prefix. (See Appendix B [p. B-iii].) Sedimentsare
collected on-site at thethree pointswhereliquid
effluentsleaving thesitearemost likely tobera-
diologicdly contaminated: Frank’sCreek whereit
leaves the security fence (SNSP006); the north
swamp (SNSW74A); and the northeast swamp
(SNSWAMP). Figure A-2 (p. A-4) showstheon-
Stesaediment sampling locations. (Notethat svamp
sediment samplesmay be partially composed of
soils.) Resultsfrom radiological analysesof these
samples are listed in Table C-28 (p. C-23). As
expected, grossbeta, cesium-137, strontium-90,
and certain alphaisotopic resultswere higher at
the above three sediment sampling pointsthan at
the background sampling points.

Off-Site Sediments. Sedimentsare collected of f-
steat threelocationsdownstream of the WV DP:
Buttermilk Creek at Thomas Corners Road
(SFTCSED), Cattaraugus Creek at Felton Bridge
(SFCCSED), and Cattaraugus Creek at the
Springvilledam (SFSDSED). Thefirst two sam-
pling pointsarelocated at automatic water sam-
plers. The other is behind the Springville dam,
wherewater would be expected to transport and
deposit sedimentsthat had adsorbed radionuclides
fromthe site. L ocations upstream of the WV DP
are Buttermilk Creek at Fox Valley Road
(SFBCSED) and Cattaraugus Creek at Bigelow
Bridge (SFBISED). Thetwo upstream locations
provide background data for comparison with
downstream points. Figure A-3 (p. A-5) shows
the of f-site sediment sampling locations.
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Figure 2-4. Sixteen-Year Trends of Cesium-137 in Stream Sediments at Two L ocations Upstream
and Three Locations Downstream of the WVDP

Most radiological resultsfrom downstream sedi-
ment sampling siteswere tatistically thesameas
those from background locations. However, sedi-
mentsfrom Buttermilk Creek near Thomas Cor-
ners, thesampling locationimmediately downstream
of thesite, contained gross beta, strontium-90, and 155065
cesium-137 concentrationsstetigticaly higher than
background. Sedimentsfrom Cattaraugus Creek
by Felton Bridge also contained elevated cesium-
137 concentrations, consistent with historical re-
sultsat thissite. A comparison of annual averaged
cesum-137 concentrationsfrom 1986 through 2001
for thefiveoff-sitesampling locationsisillustrated 50506 -
inFigure 2-4 (above). Asthefigureindicates, ce-
sium-137 concentrationsarerelatively stable at
the two background locations (SFBCSED and
SFBISED) and are either stable or declining at 00e+0
the three locations downstream of the WVDP
(SFTCSED, SFCCSED, and SFSDSED).

2006

10E-05

pCi/gdry

B Cesum137 A Natud Potassum40

Figure 2-5. Comparison of Cesium-137

_Althoughcesium-137adivity historicd_ly isdevated With Naturally Occurring Potassium-40
indownstream Cattaraugus Creek sediments, rela- Concentrations in 2001 at Downstream Sampling
tiveto upstream sediments (see Appendix C, Table Location SFTCSED
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C-30[p. C-25]), thelevelsarefar lower than those
of naturally occurring gammaemitterssuch aspo-
tassium-40. (See Fig. 2-5 [p. 2-13], whichisa
graphic comparison of cesum-137 to potassium-
40 at the downstream location nearest the WV DR,
Buttermilk Creek at Thomas Corners Road —
SFTCSED.)

Radiological Monitoring: Air

Permitsobtaned fromtheU.S. Environmenta Pro-
tection Agency (EPA) dlow air containing small
amountsof radioactivity to berel eased from plant
ventilation stacksduring norma operations. Theair
released must meet criteriaspecifiedinthe National
Emission Standardsfor Hazardous Air Pollutants
(NESHAP) regulationsto ensurethat theenviron-
ment and the public' shedlth and sefety areprotected.
Dose-based comparisons of WVDP emissions
against NESHAP criteriaare presented in Chapter
4, Radiologica Dose Assessment.

Unlike NESHAP dose criteria, the DOE DCGs
are expressed in units of uCi/mL and therefore
can bedirectly compared with concentrations of
radionuclidesin WVDPair emissons. DOE stan-
dardsand DCGsfor radionuclides of interest at
theWVDParefound in Appendix K, Table K-1

(p. K-3).

Radiologica parametersmeasuredinair emissons
include concentrations of gross aphaand gross
beta, tritium, strontium-90, cesium-137, and other
radionuclides. When comparing concentrations
with doselimitsfor screening purposes, grossal-
phaand betaradioactivities are assumed to come
from americium-241 and strontium-90, respec-
tively, because the dose effectsfor theseradionu-
clidesarethemost limiting for major particulate
emissionsat the WVDP.

On-Site Ventilation Systems. The exhaust from
each EPA-permitted fixed ventilation systemon-
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steiscontinuoudy filtered, monitored, and sampled
asit isreleased to the atmosphere. Because con-
centrationsof radionudidesinar emissonsarequite
low, alargevolumeof air must be sampled at each
point inorder to measurethe quantity of specificra:
dionuclidesrdeased fromthefacility. Specialy de-
signed sampling nozzles continuously remove a
representative portion of the exhaust air, which is
then drawn through very fine glassfiber or mem-
branefilterstotrap particul ates. Sendgtive detectors
continuoudy monitor thesefiltersand provideread-
outsof aphaand betaradioactivity levels.

Separate sampling unitson the ventilation stacks
of the permitted systems contain another glassfi-
ber filter that isremoved every week and tested
inthelaboratory. Thesefiltersare analyzed rou-
tinely for the parameters delineated in Appendix
B of thisreport.

Special samples also are collected in order to
monitor gaseous (non-particul ate) emissions of
radioactivity. For example, six of thesampling sys-
tems contain an activated carbon cartridge that
collectsgaseousiodine-129, and at two locations
water vapor iscollected by trapping moisturein
silicagel desiccant columns. Thetrapped water is
digtilledfromthesilicagd desiccant and andyzed
for tritium. Figure A-4 (p. A-6) showsthe loca-
tionsof on-siteair monitoring and sampling points.

The Main Plant Ventilation Stack. The main
ventilation stack (ANSTACK) is the primary
source of airborne releases at the WVDP. This
stack, which ventsto the atmosphere at aheight
of more than 60 meters (approximately 200 ft),
rel easesfiltered ventilation from several facilities,
including theliquid waste treatment system, the
analytical laboratories, and off-gasfromthevitri-
fication system.

Samplesfrom the main plant stack are collected
weekly and analyzed for gross al pha, gross beta,
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Figure 2-6. Fifteen-Year Trends of Gross Alpha and Gross Beta Activity at the Main Stack
Sampling Location (ANSTACK)

and tritium concentrations. Weekly filters are
composited quarterly and analyzed for strontium-
90, gamma-emitting radionuclides, total uranium,
uraniumisotopes, plutonium isotopes, and ameri-
cium-241. Charcoal cartridges collected weekly
arecomposited quarterly and analyzed for iodine-
129. In addition, filtersfrom the main plant venti-
lation stack areroutingly analyzed for strontium-89
and cesum-137 aspart of operational -safety moni-
toring.

Monthly and quarterly total curiesreleased fromthe
mainstack in 2001 aresummarizedin TableD-1 (p.
D-3). Total curiesreleased, annual averages, anda
comparison of total curiesrel eased with theappli-
cableDCGsaresummarizedin TableD-2 (p. D-4).
Asinpreviousyears, 2001 resultsshow that aver-
ageradioactivity levelsat thepoint of dischargefrom
the stack were aready bel ow concentration guide-
linesfor airborneradioactivity inan unrestricted en-
vironment. Airborne concentrationsfrom the stack
tothesite boundary arefurther reduced viadisper-
sion by afactor of morethan 200,000. Resultsfrom
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ar samplestaken just outs dethesiteboundary con-
firmthat WV DP operationshad no discernible ef-
fect onoff-gtear qudity. (SeePerimeter and Remote
Air Sampling[p. 2-17].)

Figure 2-6 (above) shows the gross alpha and
grossbetacuriesreleased per monthfromthemain
stack during the past fifteen years. Thefigurein-
dicatesasteady five-year downward trendin both
grossalphaand gross betaactivity from 1987 to
mid-1992 and a stabilization through mid-1995.
Previtrification transfersof cesium-loaded zeolite
fromwastetank 8D-1to 8D-2 beganinlate 1995,
and airbornereleasesincreased.

In June 1998 the WV DP compl eted thefirst phase
of high-level wastevitrification, processing thebulk
of the waste in tank 8D-2. In the latter part of
1998 thefocusof thevitrification program shifted
tothesecond phase, vitrifying thehigh-level waste
resduasinthetank. Phasell vitrification contin-
ued throughout 2001.
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Snceradioactivevitrification operationsbeganinmid-
1996, theradionudideconcentrationsinarr emissons
havefluctuated whilegeneraly remaining higher than
concentrationsbeforevitrification began. Ingenerd,
concentrationsof grossbeta, tritium, iodine-129, and
cesum-137 have decreased during the second phase
of vitrification. Grossa pha, srontium-90, and apha
isotopic concentrations, however, haveshowndight
increases during phase Il. This phenomenon is
thought to be partially attributableto the changing
character of thewaste being vitrified (resdualsin
phase I versus the bulk wastes of phase1). The
changing radionuclidedistribution may asoreflect
theincreasing contributiontoair emissonsfromde-
contamination of wagtetanks trandfer lines andmain
plant cdlls, inpreparationfor Steclosure.

\itrification Heating, Ventilation, and Air Con-
ditioning (HVAC) Sampling System. Sampling
point ANVITSK and the seismically protected
backup samplepoint ANSEISK monitor emissons
fromthevitrification HVAC system. (Off-gasven-
tilation fromthevitrification systemitself isre-
leased through the main plant stack.)

Radioactivity concentrations were monitored at
ANVITSK and ANSEISK before actua radioac-
tive vitrification began in July 1996. The
previtrificationlevel sprovideabasdinefor compari-
sonwith concentrationsof radionudidesinemissons
during vitrification. Resultsfrom 2001 arefoundin
TablesD-3and D-4 (pp. D-5and D-6). Concentra-
tionsof radionuclides measured during 2001 were
indistinguishablefrom background vaues.

Other On-Ste Air Sampling Systems. Sampling
systemssimilar to those of themain stack monitor
arborneeffluentsfromthe01-14 building vertilation
stack (ANCSSTK), the contact Size-reductionfacil-
ity ventilation stack (ANCSRFK), the supernatant
trestment sysem ventilation sack (ANSTSTK), and
the contai ner sorting and packaging facility ventila-
tion stack (ANCSPFK). (SeeFig. A-4[p. A-6].)

VWVDP Ste Environmental Report

Tables D-5 through D-8 (pp. D-7 through D-10)
show monthly totals of gross alphaand betara-
dioactivity and quarterly totd radioactivity released
for specific radionuclides at each of these sam-
pling locations. Samples from these locations
(ANCSSTK, ANCSRFK, ANSTSTK, and
ANCSPFK) occasionally showed detectable con-
centrations of grossradioactivity aswell asspe-
cific beta- and a pha-emitting radionuclides, but
none approached any DOE effluent limitations.

Two other operationsareroutinely monitored for
arborneradioactiverel eases: thelow-level waste
trestment facility ventilation syssem (ANLLW2V),
which cameon-linein 1998, and the contaminated
clothing laundry ventilation sysem (ANLAUNV).
(Although one additional monitoring point
[ANLLWTVH, the sampler for radioactive op-
erationsat theformer low-level waste treatment
ventilation] islisted aspart of theroutine sampling
program, thelocation and sampler are no longer
in use and the point may be deleted from the pro-
gram. No sampleswere collected in 2001.)

Thelow-leve wastetreatment facility ventilation
point and the laundry ventilation system are
sampled for gross alphaand gross betaradioac-
tivity. These emission pointsare not required to
be permitted because the potential magnitude of
theemissionsissolow. Although only semiannual
grab samplingisrequiredto verify thelow level of
emissions, both pointsare sampled continuously
while discharging to the environment. Datafor
thesefacilitiesare presented in TablesD-9 through
D-11 (pp. D-11 and D-12). Results from these
caendar year 2001 sampleswerewe | below DOE
effluent limitations.

Permitted portabl e outdoor ventilation enclosures
(OVEsS) are used occasionally to providethe ven-
tilation necessary for the safety of personnel work-
ing with radioactive materials in areas outside
permanently ventilated facilities. Air samplesfrom
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OV Esarecollected continuoudy whilethoseemis-
sion pointsare discharging, and datafrom these
units are included in annual airborne emission
evaluations. (See Table D-15 [p. D-16].) Aver-
agedischargesfrom OV Eswerewell below DOE
guidelinesfor alphaand betaradioactivity inan
unrestricted environment.

Threeon-siteair samplerscollect samplesof am-
bient air inthevicinity of three on-stewaste stor-
age units—the lag storage area (ANLAGAM),
the NDA (ANNDAAM), and the SDA
(ANSDAT?9). (SeeFig. A-4[p. A-6].) Thesesam-
plerswere put in place to monitor potential dif-
fusereleasesof radioactivity. Monitoring datafrom
theselocationsare presented in Appendix D, Tables
D-12through D-14 (pp. D-13 through D-15).

Withtheexceptionof tritium resultsat ANSDATY,
radiological datasetsfor thethreelocationsare
datistically indistinguishablefromresultsfor back-
ground air monitoring locations at Great Valley
(AFGRVAL) and Nashville (AFNASHV). Al-
thoughtritium resultsat ANSDAT9 wereeevated
with respect to background, even the highest re-
sult (2.80E-12 uCi/mL [1.04E-04 Bg/L]) wasless
than 0.1% of the DOE DCG for tritium in air
(1E-07 pCi/mL).

Perimeter and RemoteAir Sampling. Samples
for radionuclidesinair are collected continuoudy
at six locations around the perimeter of the site
and at four remote locations. Maps of perimeter
and remote air sampling locations are found on
FiguresA-5, A-12, and A-13 (pp. A-7, A-14, and
A-15).

The perimeter locations on Fox Valley Road
(AFFXVRD), Rock Springs Road (AFRSPRD),
Route 240 (AFRT240), Thomas Corners Road
(AFTCORD), Dutch Hill Road (AFBOEHN), and
at thesite'sbulk storagewarehouse (AFBLK ST)
were chosen because they provide historical con-
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tinuity (asformer NFS sampling locations) or be-
causethey represent themost likely locationsfor
detecting off-site airborne concentrations of ra-
dioactivity.

The remote | ocations provide datafrom nearby
communities — West Valley (AFWEVAL) and
Springville (AFSPRVL) —and from moredistant
background areas. Concentrations measured at
Great Valley (AFGRVAL, 19 miles [30.9 km]
south of the site) and Nashville (AFNASHV, 25
miles [39.8 km] west of the site in the town of
Hanover) are cons dered representative of regiond
background air.

Atal locationsairborne particulates are collected
onfiltersfor radiological analysis. Samplersmain-
tain an averageflow of approximately 1.4 ft3/min
(40 L/min) through a47-millimeter glassfiber fil-
ter. The sampler heads are set above the ground

F]

Changing an Air Filter at an Air Sampling Station
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at theheight of the average human breathing zone.
Filtersare collected weekly and analyzed after a
seven-day “ decay” periodto removeinterference
from short-lived naturally occurring radionuclides.
After weekly sample filters are measured for
gross a phaand gross beta concentrations, they
arecombined inaquarterly composite consisting
of thirteen weekly filters. The compositeisana-
lyzed for specific a pha-emitting, beta-emitting, and
gamma-emitting radionuclides.

At two locations, the nearest perimeter location in
the predominant downwind direction (Rock Springs
Road) and the primary background location (Grest
Valley), desiccant columnsareused to collect air-
borne moisturefor tritium analysisand charcoal
cartridges are used to collect samplesfor iodine-
129 analysis.

Trendsof grossd phaand grossbetaconcentrations
at theRock SpringsRoad locationareshownin Fig-
ure 2-7 (below). Within a range of seasona and
weekly fluctuations, the concentrations have been

relatively constant over the past fifteen years. The
grossaphaand grossbetarangesand annual aver-
agesfor each of theoff-gtesampling pointsarenoted
on Tables 2-3 and 2-4 (facing page). All grossal-
pha averages were below detection levels. Gross
betaresultsfrom samplestaken at two near-gtecom-
munitiesand from the Site perimeter were statisti-
cally the same as those from the background
samplers, suggesting that thereisno adversesitein-
fluenceontheair qudity at thesenear-stelocations.
Grosshetaconcentrationsat al off-steand perim-
eter |locations averaged about 1.88E-14 puCi/mL,
whichisabout 0.2% of the DCGfor strontium-90in
ar (9e-12 uCi/mL). Thehighest averagegrossheta
concentration (1.97E-14 uCi/mL [about 0.22% of the
DCQG]) wasat Boehn Road.

Additional radionuclide datafrom these samplers
areprovidedin Tables D-16 through D-25 (pp. D-
17 through D-23).

Although low levelsof tritium, strontium-90, io-
dine-129, and cesium-137 weredetected inemis-

1E13

uCi/mL

514_WWW”\/”\/WWMW

1E16

Figure 2-7. Fifteen-Year Trends of Gross Alpha and Gross Beta Concentrations
at the Rock Springs Road Sampling Location (AFRSPRD)
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Table 2-3

2001 Gross Alpha Concentrations at Off-Site, Perimeter, and On-Site
Ambient Air Sampling Locations

Location

AFBLKST
AFBOEHN
AFFXVRD
AFGRVAL
AFNASHV
AFRSPRD
AFRT240
AFSPRVL
AFTCORD
AFWEVAL
ANLAGAM
ANNDAAM
ANSDAT9

Number of
Samples

BB RBRBR

Range

(uCi/mL)

<6.50E-16102.54E-15
<8.24E-16102.30E-15
<8.44E-16103.18E-15
<8.93E-16102.84E-15
<7.76E-16t02.70E-15
<7.33E-16t02.14E-15
<7.68E-16t02.22E-15
<8.58E-16102.32E-15
<9.09E-16t02.49E-15
<8.42E-16102.27E-15
<6.60E-16102.18E-15
<6.31E-16t01.93E-15
<8.15E-16t02.01E-15

(Bg/rr?)

<2.41E-05t09.39E-05
<3.05E-05t08.52E-05
<3.12E-05t01.18E-04
<3.30E-05t0 1.05E-04
<2.87E-05t09.98E-05
<2.71E-05t07.91E-05
<2.84E-05t08.22E-05
<3.18E-05t08.57E-05
<3.36E-05t09.21E-05
<3.11E-05t08.40E-05
<2.44E-05t08.05E-05
<2.34E-05t07.13E-05
<B8.02E-05t0 7.43E-05

Table 2-4

Annual Average

(UCi/mL)

0.50+1.19E-15
0.77+1.23E-15
0.67+1.23E-15
0.64+1.24E-15
0.68+1.25E-15
048+1.19E-15
0.74+1.27E-15
0.68+1.24E-15
0.72+1.23E-15
0.69+1.26E-15
7.85+9.20E-16
6.97+8.96E-16
0.59+1.22E-15

(Bg/rr?)

1.85+4.39E-05
2.83+t4.54E-05
248+454E-05
2.35+4.60E-05
25244 61E-05
1.79+4.41E-05
2.72+4.70E-05
2.51+4.58E-05
2.66+4.55E-05
254+4.67E-05
290+341E-05
258+332E-05
2.18+4.50E-05

2001 Gross Beta Concentrations at Off-Site, Perimeter, and On-Site
Ambient Air Sampling Locations

Location

AFBLKST
AFBOEHN
AFFXVRD
AFGRVAL
AFNASHV
AFRSPRD
AFRT240
AFSPRVL
AFTCORD
AFWEVAL
ANLAGAM
ANNDAAM
ANSDAT9

Number of
Samples

RO RBIBRBRBRL

Range
(UCi/mL) (Bg/mB)
849E-15t104.22F-14  3.14E-04t01.56E-03
9.10E-15t04.93E-14  3.37E-04t01.82E-03
4.80E-15t04.36E-14  1.78E-04t01.62E-03
6.43E-15t04.33E-14  2.38E-04t01.60E-03
<1.93E-15t04.32E-14  <7.15E-05t0 1.60E-03
5.62E-15t03.89E-14  2.08E-04t01.44E-03
6.70E-15t04.09E-14  2.48E-04t01.51E-03
7.13E-15t04.48E-14  2.64E-04101.66E-03
8.34E-15t04.39E-14  3.09E-041t01.62E-03
6.48E-15t04.43E-14  2.40E-04t01.64E-03
7.75E-15t04.97E-14  2.87E-04t01.84E-03
<1.28E-15t04.08E-14 <4.74E-05t01.51E-03
7.78E-15t04.82E-14  2.88E-04101.78E-03
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Annual Average

(UCi/mL)

1.88+0.33E-14
197+0.33E-14
193+0.33E-14
1.92+0.34E-14
193+0.34E-14
1.76+0.32E-14
1.86+0.33E-14
1.89+0.33E-14
187+033E-14
1.83+0.33E-14
201+0.27E-14
1.78+0.25E-14
1.89+0.33E-14

(Bg/m?)

6.95+1.22E-04
7.31+1.22E-04
7.15+1.23E-04
7.11+1.24E-04
7.15+1.24E-04
6.51+1.20E-04
6.88+1.23E-04
6.98+1.23E-04
6.92+1.21E-04
6.75+1.22E-04
7.44+0.99E-04
6.59+0.94E-04
701+1.22E-04
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sionsfrom themain stack on-site, resultsfor these
radionuclidesat near-sitelocationswereindistin-
guishablefrom background vaues, confirming that
sitereleaseshave anegligible effect on near-site
arquality.

Fallout Pot Sampling. Short-term fallout samples
areanalyzed for radionuclide concentrationseach
month at four of the perimeter air sampler loca-
tionsand at one on-sitelocation near theraingauge
outsidethe Environmental Laboratory. (SeeFigs.
A-4and A-5[pp. A-6 and A-7].) Monthly gross
alpha, gross beta, potassium-40, and cesium-137
resultsarereported in nanocuries per square meter
(nCi/m?) and tritium results arereported in pCi/
mL. Resultsfrom on-siteand perimeter locations
were similar to each other and to resultsnoted in
previousyears. Thelow levelsof tritium and ce-
sum-137 released in main stack emissionsdid not
measurably affect on-site or perimeter fallout pot
samplesin 2001. The data from these analyses
and the pH in precipitation are summarized in
TablesD-26 through D-30 (pp. D-24 through D-26).

Off-Site Surface Soil Sampling. Inorder to as-
sesslong-term fallout deposition, surface soil near
theoff-siteair samplersiscollected annually and
andyzedfor radioactivity. Sampleswere collected
fromten locations: six near-site pointson the pe-
rimeter of the WNY NSC, two in nearby commu-
nities, andtwoinlocations 19to 25 miles(30t0 40
km) distant from the Project. Maps of the off-site
surface soil sampling locationsareon FiguresA-
3,A-12,and A-13 (pp. A-5, A-14, and A-15).

Concentrations of gross al phaand betaradioac-
tivity, strontium-90, cesium-137, plutonium-239/
240, and americium-241 were determined at all
tenlocations; concentrations of uranium isotopes
andtotal uranium were determined at two perim-
eter |ocationsand one background location. The
measured concentrationsof most site-related ra-
dionuclidesin soilsfrom the perimeter and com-
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munity locations(Table C-29 [p. C-24]) were sta-
tistically indistinguishablefrom normal regional
background concentrations. Elevated gross beta
concentrationswere noted at Thomas Cornersand
at the Bulk Storage Warehouse, consistent with
historical datafrom these soil samplinglocations.
In 2001, asinthepast, cesium-137 concentrations
from the Rock Springs Road | ocation—northwest
of theste—remained higher than background con-
centrations.

Radiological Monitoring:
Food Chain

Each year food and forage samplesare collected
fromlocations near thesite (Fig. A-9[p. A-11])
and from remotelocations (Figs. A-12and A-13
[pp. A-14 and A-15] in Appendix A). Fish and
deer arecollected during periodswhen they would
normally betaken by sportsmen for consumption.
Most milk samplesare collected monthly; beef is
collected semiannually. Hay, corn, apples, and
beans are collected at the time of harvest.

Fish. Fishareobtained under acollector’spermit by
electrofishing, amethod that temporarily stunsthe
fish, alowing them to be netted for collection.
Electrofishing alowsmoreefficient species-sdec-
tive control than sport fishing, with unwanted fish
being returned to the creek essentialy unharmed.

Fish are collected from three locations in Catt-
araugus Creek: Two locations are downstream of
WNY NSC drainage—one abovethe Springville
dam (BFFCATC) and one bel ow the Springville
dam (BFFCATD) —and onelocation isupstream
of thesite(BFFCTRL). (SeeFigs. A-9and A-13
[pp. A-11and A-15].)

A totd of fifty fishwerecollected from Cattaraugus
Creek in 2001 for testing. Twenty weretakenfrom
thecontrol location upstream of thesite(BFFCTRL),
tenthefirst haf of theyear and ten the second hal f
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Electrofishing in Cattaraugus Creek

of theyear. Twenty weretakenimmediately down-
stream of the site (BFFCATC) but above the
Springvilledam, tenthefirgt half of theyear andten
the second half of theyear. Theremainingtenfish
weretaken below thedam (BFFCATD), including
speciesthat migrate about 40 miles (morethan 60
km) upstream from LakeErie.

Theedible portion of each fishwasanalyzed for
strontium-90 content and the gamma-emitting ra-
dionuclide cesium-137. (See Table F-4 [pp. F-6
through F-8] in Appendix F for asummary of the
results.)

Strontium-90 resultsfrom fish above the Spring-
villedam (at BFFCATC) wereelevated in com-
parison with the background samples (from
BFFCTRL), however, resultsfrom below thedam
(BFFCATD) werenot. Strontium-90 concentra-
tions at both |ocations were within the range of
historical results.

Cesium-137 concentrationswere not higher than
background concentrationsat either of thedown-
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stream sampling locations (BFFCATC or
BFFCATD).

Venison. Venison from vehicle-deer accidents
around the WNY NSC and from deer collected
far from the site in the towns of Wellsville,
Humphrey, and Freedom, New York wasanalyzed
for tritium, naturaly occurring potass um-40, stron-
tium-90, and cesium-137 concentrations. (SeeFigs.
A-9,A-12, and A-13[pp. A-11, A-14,and A-15].)
Results from these samples are shown in Table
F-2 (p. F-4) in Appendix F.

No tritium was detected in any of the samples,
however, strontium-90 and cesium-137, radionu-
clides of concernin WV DP effluents, were de-
tected in both near-site and control samples.
Although resultsvary from year to year, datafrom
the last eleven years show no statistical differ-
ences between concentrations of these radionu-
clidesin near-siteand control samples.

For the last seven years, during the large-game
hunting season, hunterswere allowed accessto
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designated areaswithinthe WNY NSC, excluding
the WV DP premises, in acontrolled hunting pro-
gramestablished by NY SERDA. Thehunt wascan-
celed in 2001 because of heightened security
concerns. However, datafrom previoushuntshave
shown that concentrations of radioactivity in deer
flesh have been very low, indicating that Project ac-
tivitieshavelittleor no effect ontheloca herd.

Beef. Beef samples are taken semiannually from
both near-site and remotelocations (Figs. A-9 and
A-13[pp.A-11and A-15] in Appendix A) and are
andyzedfor tritium, potassum-40, strontium-90, and
cesum-137. Resultsare presentedin Table F-2 (p.
F-4) in Appendix F. Aswith the deer samples, no
tritiumwasdetected and low levelsof strontium-90
and cesium-137 weredetected in both near-steand
background samples. No significant differenceswere
found between resultsfor theseradionuclidesfrom
near-steand background samples.

Milk. Monthly milk samples were taken from
dairy farmsnear the siteto the north and west —
downwindinthe prevailing wind direction from
the WV DP —and from farms morethan 15 miles
(25 km) from the site and used as control loca-
tions. Annual milk sampleswere collected at two
near-site farmsto the south and east of the site.
The locations of the near-site and remote sam-
pling points are shown in Figure A-9 (p. A-11)
and Figure A-13 (p. A-15) in Appendix A.

The monthly samples from each location were
compoditedinto singlequarterly samplesfor anay-
sis. These quarterly composites and annual
sampleswereanalyzed for tritium, potassium-40,
strontium-90, iodine-129, and cesum-137. Results
arepresentedin TableF-1 (p. F-3) in Appendix F.
Near-site sampleresultswereindistinguishable
from background control sampleresuilts.

Vegetables, Fruit, and For age. Sweet corn, beans,
apples, and hay werecollected a near-steand back-
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ground locationsat harvest time. Samplinglocations
are shown on Figures A-9 (p. A-11), A-12 (p. A-
14), and A-13 (p. A-15) in Appendix A. Samples
wereandyzed for tritium, potassi um-40, cobal t-60,
srontium-90, and cesum-137. Resultsare presented
inTableF-3(p. F-5) in Appendix F.

Low levels of strontium-90 were noted in both
background and near-site samples. Radionuclide
results, including strontium-90, for near-site
sampleswere statistically the same as measure-
mentsfrom background samples.

Direct Environmental
Radiation Monitoring

Thiswastheeghteenthfull year inwhichdirect pen-
etrating radiationwasmonitored at the WV DR Ther-
moluminescent dosmeters(TLDs) areplaced at eech
monitoring location for one calendar quarter (three
months) and are then processed to obtain theinte-
grated gammaradiation exposureat that location.

Monitoring pointsarelocated on-site at thewaste
management units, at the site security fence,
around the WNY NSC perimeter and the access
road, and at background locations remote from
theWVDP (Figs. A-10 through A-13[pp. A-12
through A-15]). Theidentification numbersasso-
ciated with each location were assigned in chro-
nological order of origind installation. (See TLD
Locationsand I dentification Numbers[p. 2-23].)

Quarterly and annual averagesof TLD measure-
mentsat off-siteand on-sitelocationsarenotedin
Appendix H, TablesH-1 and H-2 (pp. H-3 and
H-4). Theresults of measurementsin 2001 show
typical seasonal variationsand aresimilar tore-
sultsfrom previousyears.

On-Site Radiation Monitoring. Table H-2 (p.

H-4) showsthe average quarterly exposurerate
at eachon-site TLD. Theon-sitemonitoring point
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with the highest dose readingswas | ocation #24.
Sesdl ed containers of radioactive componentsand
debrisfrom the plant decontamination work are
stored nearby. Thisstorage areaiswell withinthe
WNYNSC boundary, just inside the WVDP
fenced area, andisnot accessible by the public.

The average exposure rate at location #24 was
about 523 milliroentgens (mR) per quarter (0.24
mR/hr) during 2001, dightly lower than theexpo-
sure rate noted at this location in 2000 (0.29
mR/hr). Exposureratesat thislocation aregradu-
aly decreasing becausetheradioactivity inthema:
terialsstored nearby isdecaying. (SeeFig. 1-1[p.
1-10] in Chapter 1.)

The average penetrating radiation exposurerate
in2001 at |ocations 100 to 400 feet (30to 120 m)

distant from the integrated radwaste treatment
storage building —thedrum cell —including TLDs
#18, #32, #34, #35, #36, and #43, was 0.02 mR/
hr, about the same as in 2000. Exposure rates
around thedrum cell are above background levels
(approximately 0.01 mR/hr) becausethe building
containsdrumsfilled with decontaminated super-
natant mixed with cement. (Seeaso Fig. 1-2[p.
1-10] in Chapter 1.) The drum cell and the sur-
rounding TLD locations are well within the
WNY NSC boundary and are not accessible by
thepublic.

Perimeter and Off-Site Radiation M onitoring.
TableH-1 (p. H-3) liststhe average quarterly ex-
posure rate at each off-site TLD location. The
perimeter TLDs (TLDs#1-16 and #20) are lo-
cated in the sixteen compass sectors around the

TLD Locations and I dentification Numbers

Perimeter of the WNYNSC
Perimeter of the WV DP security fence

On-site sources or waste management units

(Note: Some TLDs monitor more than one
waste management unit.)

Near-site communities

Background

VWVDP Ste Environmental Report

1-16,20
24,26-34

18, 32-36, 43 (drum cell)

18,19, 33,42,43(SDA)

24 (component storage, near WV DP security fence)

25 (maximum measured exposure rate at the closest
point of public access)

38 (main plant and, in previous years, the cement
solidification system)

39 (parking lot security fence closest to the vitrifica-
tion facility)

40 (high-level waste tank farm)

21 (Springville)
22 (West Valley)

17 (Five PointsLandfill in Mansfield)
23 (Great Valley)

37 (Nashville)

41 (Sardinia)
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Meteorologica monitoring at theWVDP provides
representative and verifiable datathat character-
izethelocal and regional climatology of thesite.
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sets of measurementswas|essthan 11%, indicat-

ing good agreement between thesetwo different
Nationa Standards|nstitute[ANSI] N545-1975,

Because the measurements are made with dif-
ferent systemsand over differing periods of time,
they arenot directly comparable. Even so, theav-
measurement methods. (Guidancein American
thestandard for environmental dosimetry, usesless
than 30% total uncertainty asaperformance

These dataare used primarily to assess potential
effectsof routine and nonroutinerel eases of air-
borne radioactive materialsand to devel op disper-

fication for TLD measurements.)

capabilit
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Figure 2-8. Eighteen-Year Trends of Environmental Radiation Levelsat Perimeter TLDs

* Not Available
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facility near the WNYNSC boundary. Results
from the background and community TLDswere
essentially the same asresultsfrom the perimeter
TLDs. The perimeter TLD quarterly averages
shown on Figure 2-8 (p. 2-24) indicate seasonal

fluctuations but no long-term trends. The quar-
eter TLDswas 18.9 mR per quarter (8.6 uR/hr)

in2001, dightly lower thanin 2000.
using aportablehigh-pressureion chamber (HPIC)

detection sy:

(expressed in microroentgen per hour [LR/hr])
terly average of the seventeen WNY NSC-perim-
Confirmation of Results.

HPIC wastaken to each of theforty-

posure rate readings (

(p. H-5). The TLD resultsincludetheentirethird
quarter of 2001

theenv
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Nonradiological Monitoring: Surface Water

wind speed, wind direction, and atmospheric sta-
bility (whichisafunction of thedifferenceintem-
perature between two elevations), these
parametersare closely monitored and are avail -
able to the emergency response organization at
theWVDP.

Theon-gte 197-foot (60-m) meteorol ogical tower
(Fig. A-1[p. A-3]) continuously monitorswind
speed, wind direction, and temperature at both the
197-foot (60-m) and 33-foot (10-m) eevations. In
addition, an independent, remote 33-foot (10-m)
meteorological station, located approximately 5
miles (8 km) south of the site on a hillcrest on
Dutch Hill Road, continuoudy monitorswind speed
and wind direction. (See Fig. A-12 [p. A-14].)
Dewpoint, preci pitation, and barometric pressure
arealso monitored on-site.

Thetwo meteorological locations supply datato
the primary digital and analog dataacquisition sys-
temslocated withinthe Environmenta Laboratory.
On-site systems are provided with either
uninterruptible or standby power backup in case
of site power failures. In 2001 the on-site system
datarecovery rate (time valid datawerelogged
versus total elapsed time) was approximately
95.6%. Regional data at the 33-foot (10-m) el-
evation areshown on Figurel-1 (p. I-3). Figures
[-2 and I-3 (pp. I-4 and I-5) illustrate the mean
wind speed and wind direction at the 33- and 197-
foot (10-m and 60-m) elevations on the on-site
tower during 2001.

Weekly and cumulativetotal precipitation dataare
illustrated in Figures1-4 and1-5 (p. I-6) in Appen-
dix I. Precipitation in 2001 was approximately 31
inches (78.8 cm), about 24% below the annual
average of 41 inches (104 cm).

Documentation such asmeteorologica systemcali-
bration records, sitelog books, and analog strip
chartsare stored in protected archives. Meteoro-
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logica towersandinstrumentsareexamined three
times per week for proper function and are cali-
brated semiannually and/or whenever instrument
mai ntenance might affect calibration.

Nonradiological Monitoring:
Surface Water

Liquid discharges are regul ated under the State
Pollutant Discharge Elimination System (SPDES).
TheWVDP holdsa SPDES permit that identifies
theoutfalswhereliquid effluentsarerel eased to
Erdman Brook (Fig. A-2[p. A-4]) and specifies
the sampling and anal ytical requirementsfor each
outfal. The current SPDES permit (effective June
1995) was administratively renewed without
changes by the New York State Department of
Environmenta Conservation (NY SDEC) andwas
issued to the WV DPin September 1998 with an
effective date of February 1, 1999 and an expira-
tion date of February 1, 2004. The conditionsand
requirements of the SPDES permit are summa-
rizedin Table G-1 (pp. G-3and G-4) in Appendix
G. Thepermitidentifiesfour outfalls:

« outfal WNSP001, dischargefromthelow-level
wastetreatment facility

« outfall WNSP0O07, dischargefrom the sanitary
and industrial wastewater treatment facility

« outfall WNSP008, groundwater effluent from
the perimeter of thelow-level wastetreatment fa-
cility storagelagoons

« outfall 116, asampling locationin Frank’s Creek
that represents the confluence of outfalls
WNSP001, WNSPOO7, and WNSPOO8 aswell as
storm water runoff, groundwater surface seep-
age, and augmentation water. Samplesfrom up-
stream sourcesare used to cal cul atetotal dissolved
solidsat thislocation and to demonstrate compli-
ancewith the SPDES permit limit for this param-
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-

On-Site Meteorological Tower

eter. (Outfal 116 isreferred to asa* pseudo-moni-
toring” point onthe SPDES permit. Seep. GLO-
7intheGlossary.)

Some of the more significant features of the
SPDES permit aretherequirementsto report five-
day biochemical oxygen demand (BODy), total
dissolved solids, iron, and anmoniadataasflow-
weighted concentrations and to apply anet dis-
charge limit for iron. The net limit allows the
Project to account for the iron that is naturally
present in the site’'sincoming water. The flow-
weighted limitsapply to theflow-proportioned sum
of the Project effluents.

The SPDES monitoring datafor 2001 aredisplayed
in Tables G-2 through G-10 (pp. G-5 through G-
15). The WV DP reported one permit exceedance
in2001. In April 2001, total recoverablelead at
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WNSPO008 exceeded the daily maximum permit
limit (0.006 mg/L). The elevated |ead concentra-
tion wasthought to be attributableto siltation and
reduced flow typical of an aging groundwater
drain. The WNSPOO8 drain pipe was sealed in
May 2001. (See also SPDES-Permitted Outfalls
[pp. ECS-10 and ECS-11] in the Environmental
Compliance Summary.)

As part of the routine monitoring program, one
set of grab samplesat WNSPO06 (Frank’s Creek
at the security fence), WNSWAMP (northeast
swamp drainage), WNSW74A (north swamp
drainage), and WFBCBKG (Buttermilk Creek at
Fox Valley) weretaken in 2001. These samples
were screened for organic constituents and se-
lected anions, cations, and metals. Resultsof these
measurementsfor all of theselocationsarefound
inTableC-27 (p. C-22).

Nonradiological Monitoring:
Drinking Water

Sitedrinking water ismonitored to verify compli-
ancewith EPA and New York State Department
of Health (NY SDOH) regulations. (See Safe
Drinking Water Act [p. ECS-13] inthe Environ-
mental Compliance Summary.) Samplesare col-
lected annually and analyzed for nitrate, fluoride,
and metalsconcentrations. Sampling and anaysis
for copper and |lead are conducted according to
Cattaraugus County Heal th Department guidance.
The 2001 monitoring results indicated that the
Project’sdrinkingwater met NY SDOH, EPA, and
Cattaraugus County Health Department drinking
water quaity standards.

Nonradiological Monitoring:
Air

Nonradiological air emissionsand plant effluents
are permitted under NY SDEC and EPA regula-
tions. (Theregulationsthat apply to the WVDP
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arelisted in Table K-2 [p. K-4] in Appendix K.
TheNew York State Fecility Air Permit held by the
WV DPisdescribedintheWest Valey Demonstra-
tion Project Environmental Permitstable[p. ECS
22] intheEnvironmental Compliance Summary.)

Thenonradiologica air permitsarefor emissions
of regulated pollutantsthat include particul ates,
ammonia, nitrogen oxides, and sulfur dioxide. Emis-
sions of oxides of nitrogen and sulfur are each
limited to 99 tons per year and are reported to
NY SDEC annudly. Nitrogen oxideemissonsfrom
thevitrification off-gas system are continuously
monitored. All other nitrogen oxidesand sulfur
dioxide emissionsdataare cal culated using pro-
cessknowledge and fuel usageinformation. Ni-
trogen oxides emissions for 2001 were
approximately 4.81 tons; sulfur dioxideemissions
wereapproximately 0.06 tons, well bel ow the 99-
ton limit. Compliance with New York Stateand
EPA opacity requirementsisverified by certified
visble-emissionsobservers.

Special Monitoring

Specia monitoring comprisessampling and andy-
sesnot covered by theroutineenvironmenta moni-
toring program but that address items of
environmental interest. Special monitoring pro-
gramsare used to verify and/or track theseitems.

lodineEmissionsFrom theMain Stack. When
radioactive vitrification operationsbeganin 1996,
emission rates of radioactiveisotopes of iodine
increased at themain stack. Theincrease occurred
because gaseousiodine is not as efficiently re-
moved by the vitrification process off-gastreat-
ment system as are most other radionuclides.
lodine-129isalong-lived radionuclidethat hasal-
way's been present in main stack emissions.

| odine-129 continued to bemonitored closely dur-
ing 2001. In 2001 thetotal quantity of iodine-129
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released from the main plant stack continued to
decline, reflecting the lower quantities of waste
being processed inthefina stagesof thevitrifica-
tion process. (See Fig. 2-9 [p. 2-28]). For more
information on the off-site effectivedosefromair-
borne emissionssee Predicted Dosefrom Airborne
Emissions(p. 4-7) in Chapter 4.

Mercury at theL ow-L evel Waste Treatment
Facility. In 1999, increasing concentrationsof to-
tal mercury were observed in processwater col-
lected from thelow-level wastetreatment facility.
A primary source of the mercury wasdetermined
to bethe effluent from theliquid waste treatment
system (LWTS). At that time, New York State
water quality standardswere modified, defining
toxicity-based standardsthat, in some cases, were
severa ordersof magnitude lower than previous
standards.

In 2000, equipment was put into placeto reduce
mercury concentrations in effluent from the
LWTS. Using EPA guidance, site personnel de-
veloped and implemented proceduresfor collect-
ing representative samplesof ambient and effluent
water for low-level mercury analysis. Subcon-
tracts were established with new analytical ser-
vicelaboratoriesthat could analyze samplesfor
mercury tomuch lower levelsthan previoudy avail-
able.

During 2001, sampleswere collected from vari-
ouslocationswithin thelow-level wastetreatment
facility and from the effluent of the new mercury
treatment system associated with the LWTS.
These sampleswere analyzed using the new ser-
vices for low-level mercury analysis (EPA's
Method 1631). Sample collection and evaluation
of resultsare ongoing.

In December 2001 a draft of arevised SPDES

permit for the Sitewasissued for review and com-
ment. One of the proposed changesto the SPDES
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Figure 2-9. Estimated | odine-129 Releases from
the WVDP Main Plant Stack

permit isaprotocol for evaluating mercury con-
centrations at process points upstream of thela-
goon 3 discharge (outfall 001, sampling point
WNSP001) and at WNSPOO1 itself. The new
SPDES permit isexpected to befinalized in 2002.
(Seethe Environmental Compliance Summary [p.
ECS11].)

Dose to Biota. DOE Order 5400.5 includes a
limit of 1 rad per day for aquatic animals from
exposureto radionuclidesfrom DOE activities.
Recommended exposurethresholdsfor terrestrial
plantsand terrestrial animals (1 rad per day and
0.1 rad per day, respectively) have also been pro-
posed.

In 2001, doseto biotawas assessed using there-
cent guidancefrom the DOE. The calcul ated re-
sults were found to be within the thresholds. A
detailed description of the evaluation and there-
sults of the study may be found in Chapter 4 of
thisdocument. (See Doseto Biota: Aquatic and
Terrestrial Wildlife[p. 4-13].)

Monitoring of Contamination Near theMain
Process Building. During routine radiation work
surveysconducted in mid-November 2001, small
spotsof fixed radioactivity werefound on-sitein
an areaimmediately north, and to alesser extent
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southeast, of the main plant stack. Upon discov-
ery, theareainvolved was promptly isolated and
decontaminated and/or stabilized. On-site person-
nel were surveyed and no personnel contamina-
tion was found. Additionally, environmental
monitoring datawere checked and the dataindi-
cated that contamination had not spread off-site.

Aninvestigation, including an evauation of radio-
logical monitoring data, areview of operations
records, and areview of meteorological informa-
tion, was carried out to determinethe origin of the
contamination. It wasdetermined that the contami-
nation wastheresult of small amountsof cesium-
137 from the waste tank farm ventilation system
dissolvedin condensed water vapor being rel eased
from the main plant stack during late September
and early October 2001.

Although theradioactivity releaseratewastoo low
to result in any stack monitoring alarms and the
total amount of radioactivity released was well
withinregulatory limits, an unusual combination of
ventilation processand weether conditionsresulted
inan unexpected local deposition of radioactivity.
(SeeUnplanned Radiol ogical Releasesin Chapter
1[p. 1-11] for amore detailed discussion of this
event.)

Monitoring of Ambient Air in the NDA for
Soil Shipments. Waste soilswith the potentia to
containradiological contaminationwerestaged and
packaged for shipping on the south plateau of the
WV DP during the summer of 2001. In order to
detect radionuclides associated with particul ates
inambient air that could beattributableto the soils,
two specia air samplers, one east and onewest of
theNDA, were set up and run continuously from
mid-May through November 2001 whilethe soil
was being prepared for shipping.

Theair samplerswereidentical to those usedin
the routine monitoring program and the samples
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were collected and analyzed asroutine samples.
Sampleswere collected weekly and analyzed on-
sitefor grossbetaand grossalphaactivity. When
shipping was compl eted, sampling wasdiscontin-
ued. The weekly air filters from each sampler
wereassembled into asingle compositeand each
compositewasanayzed off-sitefor thesamesuite
of radionuclidesasroutine particulateair samples.

When data were evaluated, no differences were
noted between resultsfrom the special samplersand
resultsfrom the background samplers. It wascon-
cluded that the soil shipping activity had no detect-
ableeffect onambient air on the south plateau.
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Chapter 3

GROUNDWATER
MONITORING

Groundwater Monitoring
Program Overview

Groundwater at the West Valley Demonstration
Project (WV DP) ismonitored according to acom-
prehensive program devel oped to comply with all
applicablestate and federd regulations. Themoni-
toring program also meets requirements of De-
partment of Energy (DOE) Order 5400.1 to obtain
datafor determining basdline conditionsof ground-
water quality and quantity, to provide datathat will
alow theearly detection of groundwater contami-
nation, to identify existing and potential ground-
water contamination sources and maintain
surveillance of these sources, and to providedata
upon which decisions can be made concerning the
integrity of existing disposal areas and the man-
agement and protection of groundwater resources.

Current groundwater monitoring activitiesat the
WV DParesummarized intwo primary documents
—the Groundwater Monitoring Plan (West Valley
Nuclear Services Co., September 27, 2001) and
the Groundwater Protection Management Pro-
gram Plan (West Valley Nuclear Services Co.,
May 2, 2000). The Groundwater Monitoring Plan
outlinesthe WV DP splansfor groundwater char-
acterization, current groundwater sampling require-
ments, and support of long-term monitoring
requirementsidentified in the Resource Conser-
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vation and Recovery Act (RCRA) facilitiesin-
vestigation (RFI) and DOE programs. The
Groundwater Protection Management Program
Plan providesadditiond information regarding pro-
tection of groundwater from on-site activities.

Geologic History of the West
Valley Site

The Western New York Nuclear Service Center
(WNY NSC) comprisesapproximately 3,345 acres
(1,354 ha) and islocated on the Allegheny Pla-
teau near the northern border of Cattaraugus
County in Western New York. The200-acre (80-
ha) WVDP site is located on the WNYNSC.
Beneath the WNY NSC siteisasequence of Ho-
locene (recent age) and Pleistocene (ice age) sedi-
mentsfilling asteep-sided valley incised in the
bedrock. The bedrock iscomposed of shalesand
interbedded siltstones of the upper Devonian
Canadaway and Conneaut Groupsthat dip south-
ward at about 5 m/km (Rickard, 1975).

The Pleistocene sediments overlying the bedrock
typically consist of asequenceof threeglacid tills
of Lavery, Kent, and possibly Olean age. Thetills
areseparated by dtratified fluvio-lacustrine depos-
its. Inthenorthern part of thesitethe Lavery till is
capped by coarse-grained alluvial-fluvial depos-
its.
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Repeated glaciations of theancestral bedrock val-
ley occurred between 24,000 and 15,000 yearsago
(Albaneseet d., 1984), ending with thedeposition
of upto 130feet (40 m) of Lavery till. Post-Lavery
outwash and dluvia fans, including the sand and
gravel unit that coversthe northern portion of the
WVDP site, were deposited on the Lavery till be-
tween 15,000 and 14,200 yearsago (LaHeur, 1979).

A summary of thesite hydrology is presented be-
low. Hydrologic conditions of the site are more
fully described in Environmental Information
Document, Volumelll: Hydrology, Part 4 (West
Valley Nuclear Services Co., Inc., March 1996)
and inthe RCRA Facility Investigation Report:
Introduction and General Site Overview (West
Valley Nuclear ServicesCo., Inc., July 1997).

Surface Water Hydrology of
the West Valley Site

The WNY NSC lieswithin the Cattaraugus Creek
watershed, which emptiesinto L ake Erie about
27 miles (43 km) southwest of Buffalo. Butter-
milk Creek, atributary of CattaraugusCreek, drains
most of the WNYNSC and dl of theWVDPsite.

TheWVDPsite, located onthe WNY NSC, iscon-
tained within the smaller Frank’s Creek
watershed. Frank’s Creek, atributary of Butter-
milk Creek, formsthe eastern and southern bound-
ary of the WVDP,; Quarry Creek, atributary of
Frank’s Creek, formsthe northern boundary. (See
Fig. A-1[p. A-3].)

Another tributary of Frank’s Creek, Erdman
Brook, bisectsthe WV DP into anorth and south
plateau. Themain plant, wastetanks, and lagoons
arelocated on the north plateau. The drum cell,
theU.S. Nuclear Regulatory Commission (NRC)-
licensed disposal area(NDA), and the New York
State-licensed disposal area (SDA) are located
on the south plateau.

VWVDP Site Environmental Report

Hydrogeology of the West
Valley Site

TheWVDPsiteareaisunderlain by asequence
of glacid tillscomprised primarily of claysand silts
separated by coarser-grained interstadial sedi-
ments. Because the bottommost layer, the Kent
till, islesspermesblethan the other geologica units
and does not provide apathway for contaminant
movement fromthe WV DP, itisnot discussed here.

The sedimentsabovethe Kent till —the Kent re-
cessional sequence, the Lavery till and theintra-
Lavery till-sand, and the surficial sand and gravel
—aregeneraly regarded as containing al of the
potential routesfor themigration of contaminants
(viagroundwater) fromthe WVDPsite. (Figs. 3-
1 and 3-2 [facing page] show the relative loca-
tions of these sediments on the north and south
plateaus.) The Lavery till, the Kent recessional
sequence, and the Kent till are common to both
the north and south plateaus.

Kent Recessional Sequence. The Kent reces-
sional sequence consistsof afine-grained lacus-
trineunit of interbedded clay and silty clay layers
locally overlain by coarse-grained glacia sandsand
gravels. Thesedepositsunderliethe Lavery till be-
nesth most of thesite, pinching out along the south-
western margin of thesitewherethewallsof the
bedrock valley intersect the sequence.

Groundwater flow in the Kent recessional se-
guenceispredominantly to the northeast, toward
Buttermilk Creek. Hydraulic conductivity testing
completed during thelast several yearsindicates
amean value of 2E-01 ft/day (8E-05 cm/sec) or
2.6 in/day. Recharge comes from the overlying
Lavery till and in flow from the bedrock in the
southwest, and dischargeisto Buttermilk Creek.

Lavery Till. TheLavery till ispredominantly an
olive-gray, silty clay glacid till with scattered lenses
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Chapter 3. Groundwater Monitoring

of silt and sand. It underlies both the north and
south plateausand rangesup to 130feet (40m) in
thickness beneath the active areas of the site,
dightly increasing northeastward towards Butter-
milk Creek and the center of the bedrock valley.

Hydraulic head distributionsin the unweathered
Lavery till indicate that groundwater flow ispre-
dominantly verticaly downward at ardaively dow
rate, toward the underlying Kent recessional se-
guence. Hydraulic conductivity testing in the
Lavery till during thelast several yearsindicates
amean value of 1E-04 ft/day (1E-07 cm/sec) or
0.001 in/day. Somewellshave produced hydrau-
licconductivity vauesashighas3E-04 cm/s, which
may indicate the presence of sand lenseswithin
thetill.

Onthesouth plateau, the upper zone of theLavery
till isexposed at the ground surface and iswesth-
ered and fractured to adepth of 3to 16 feet (0.9
to4.9m). Thislayer isreferred to asthe weath-
ered Lavery till and is unique to the south pla-
teau. Thewesthered Lavery till hasbeen oxidized
to a brown color and contains numerous
dessication cracksand root tubes.

Groundwater flow in theweathered till hasboth
horizontal and vertical components. Thisenables
the groundwater to movelateraly acrossthe south
plateau before moving downward into the un-
westhered Lavery till or discharging to nearby in-
cised stream channels. Hydraulic conductivity
testingintheweathered Lavery till completed dur-
ing thelast several yearsindicatesamean value
of 5E-02 ft/day (2E-05 cm/sec) or 0.6 in/day. The
highest conductivities are associated with the
densefracture zonesfound within the upper 7 feet
(2m) of the unit.

Onthenorth plateau, wherethemain plant, waste
tanks, and lagoonsarelocated, the weathered till
layer ismuch thinner or nonexistent and the un-
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weathered Lavery till isimmediately overlain by
thesand and gravel unit.

Sand and Gravd and Till-Sand Units. Thesand
and gravel unit and the Lavery till-sand are
unigueto the north plateau. The sand and gravel
unitisasilty sand and gravel layer composed of
younger Holocene aluvial depositsthat overlie
older Pleistocene-age glaciofluvial deposits. To-
gether thesetwo layersrangeupto 41 feet (12.5
m) in thickness near the center of the plateau and
pinch out along the northern, eastern, and south-
ern edges of the plateau, where they have been
truncated by the downward erosion of stream
channels.

Depth to groundwater within the sand and gravel
unit varies from O to 16 feet (0 to 5 m), being
deepest generally beneath the central north pla-
teau (beneath the main plant facilities) and inter-
secting the ground surface farther north toward
the security fence.

Groundwater inthisunit generaly flowsnortheest-
ward acrossthe plateau towards Frank’s Creek.
Groundwater near the northwestern and south-
eastern marginsof the sand and gravel layer also
flowsradidly outward toward Quarry Creek and
Erdman Brook, respectively. There is minimal
groundwater flow downward into the underlying
Lavery till. Themean hydraulic conductivity is16.4
feet/day (6E-03 crm/sec) or 200 in/day, based on
testing completed during the last several years.

Within the unweathered Lavery till onthenorth
plateau isanother unit, the Lavery till-sand. On-
steinvestigationsfrom 1989 through 1990 identi-
fied thisthin sandy unit of limited areal extent and
variablethicknesswithintheLavery till, primarily
benesath the southeastern portion of the north pla-
teau. Groundwater flow throughthisunitisinan
east-southeast direction. Surface dischargeloca
tions have not been observed. The mean hydrau-
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lic conductivity of 3.8 feet/day (1E-03 cm/sec) or
46 in/day for this unit is based on testing com-
pleted during the last several years.

Routine Groundwater
Monitoring Program

The purpose of groundwater monitoring at the
WV DPisto detect changesin groundwater qual-
ity within thefive different hydrogeol ogic units
previously described: the sand and gravel, the
weathered Lavery till, the unweathered Lavery
till, the Lavery till-sand, and the Kent recessional
sequence. In 2001, atotd of 65 groundwater moni-
toringlocationswere sampled. Theselocationsin-
cluded 59 monitoring wells (including drivenwell
points), five groundwater seepage points, and one
sump manhole.

Monitoring Well Networ k. Table E-1 (Appen-
dix E[pp. E-3through E-6]) liststhe eleven super
solid waste management units (SSWMUs) moni-
tored by thewell network, the hydraulic position
of each well relative to the waste management
unit, the geologic unit monitored, and the anaytes
measured in 2001. (See super solid waste man-
agement unitintheGlossary [p. GLO-10].) Note
that monitoring of certainwells, marked by anas-
terisk, isrequired by the RCRA 83008(h) Admin-
istrative Order on Consent for the WVDP,

Figures A-7 and A-8 (pp. A-9 and A-10) show
the boundaries of ten of the SSWMUs at the
WV DP, (Twenty-one additional wellsinan elev-
enth SSWMU monitor the SDA and arethere-
sponsibility of the New York State Energy
Research and Development Authority
[NYSERDA]. Locationsof NY SERDA wellsare
shownonFig. A-8[p. A-10] in Appendix A. The
SDA, aclosed radioactive waste landfill, iscon-
tiguouswith the Project premises, but the WVDP
isnot responsiblefor thefacilitiesor activitiesre-
lating toit. Under ajoint agreement withthe DOE,

3-5

VWVDP Site Environmental Report

NY SERDA contractswith the Project to obtain
specifically requested technical supportin SDA-
related matters. Groundwater monitoring results
from the SDA are reported in this document in
Appendix L [pp. L-3 through L-11] but are not
discussed here)

Table E-1 (pp. E-3 through E-6) identifiesthe hy-
draulic positionsof monitoring locationsrelative
to the SSWMUs. The wells monitoring agiven
hydrogeol ogic unit (e.g., sand and gravel, weath-
ered Lavery till) also are arranged in ageneral-
ized upgradient to downgradient order based upon
their location within the entire hydrogeol ogic unit.
The hydraulic position of a well relative to a
SSWMU (upgradient or downgradient) does not
necessarily match that ssmewell’sposition within
itshydrogeol ogic unit. For example, awell that is
upgradient in relation to a SSWMU may be |o-
cated at any position within ahydrogeol ogic unit
within the boundaries of the WV DP, depending
on the geographic position of the SSWMU rela
tiveto the hydrogeol ogic unit. Ingenera, thefol-
lowing text and graphics refer to the hydraulic
position of monitoring wellswithin their respec-
tivehydrogeol ogic units, thusprovidingasite-wide
perspectiverather than aperspective centered on
SSWMUSs. Information provided in Appendix E
(pp. E-7 through E-19) also followsthis conven-
tion.

Potentiometric (water level) measurementsalso
arecollected fromthewellslistedin TableE-1in
conjunction with thequarterly analytical sampling
schedule. (See Table 3-1 [p. 3-6].) Groundwater
elevation data are used to produce groundwater
contour maps, which delineateflow directionsand
gradients, and long-term trend graphs, whichil-
lustrate seasonal fluctuations and other changes
inthe groundwater system. In 2001, water levels
wereroutinely measured at 42 |ocationsin addi-
tionto thosethat were sampled.
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Table 3-1

2001 Groundwater Sampling and Analysis Agenda

Analyte Group

Contamination I ndicator
Parameters(l)

Radiological Indicator
Parameters(RI)

Volatile Organic
Compounds (V)

SemivolatileOrganic
Compounds(SV)

NY CRR Appendix 33 Metals(M33)

Specia Monitoring Parameters
for Early Warning Wells (SM)

Radioisotopic Analyses:
alpha-, beta-, and gamma-

emitters(R)

Strontium-90 (S)

2001 Quarterly Monitoring Schedule:

Description of Parameterst

pH, specific conductance
(field measurement)

Gross apha, gross beta,
tritium

NY CRR Appendix 33Volatile
Organic Compounds (VOCs)
(SeeTableE-14[p. E-20].)

NY CRR Appendix 33 Semi-
volatile Organic Compounds
(SVOCs) and tributyl phosphate
(TBP) (See TableE-14[p. E-20].)

Antimony, arsenic, barium,
beryllium, cadmium, chro-
mium, cobalt, copper, lead,
mercury, nickel, selenium,
silver, thallium, tin, vana-
dium, zinc

Aluminum, iron, manganese
C-14, Sr-90, Tc-99, 1-129, Cs-137,
Ra-226, Ra-228, U-232, U-233/234,

U-235/236, U-238, tota uranium

S-90

1st Qtr - December 1, 2000 to February 28, 2001

2nd Qtr - March 1, 2001 to May 31, 2001
3rd Qtr - June 1, 2001 to August 31, 2001

4th Qtr - September 1, 2001 to November 30, 2001

Location of Sampling Results

in Appendix E

TablesE-2 through E-8
(pp. E-7 through E-15)

TablesE-2 through E-8
(pp. E-7 through E-15)

TableE-9
(p.E-15)

TableE-10
(p.E-16)

TableE-11
(pp. E-16 and E-17)

TableE-12
(p.E-17)

TableE-13
(pp. E-18 and E-19)

TableE-13
(pp. E-18 and E-19)

1Analysis completed for selected active monitoring locations only. See Table E-1 (pp. E-3 through E-6) for
the analytes assigned to each monitoring location.

VWVDP Site Environmental Report
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Groundwater Sampling Methodology

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

The method of collection depends on well construction, water depth, and the water-yielding
characteristics of the well. Bailers are used in low-yield wells; bladder pumps are used in
wells with good water-yielding characteristics.

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

The bailer, a tube with a check valve at the bottom, islowered into the well until it reachesthe
desired point in the water column. The bailer islowered slowly to minimize agitation of the
water column and is then withdrawn from the well with a sample and emptied into a sample
container. The bailer, bailer line, and bottom-emptying device used to drain the bailer are
dedicated to the well, that is, they are not used for any other well.

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

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

Immediately after the samples are collected they are put into a cooler and returned to the
Project’s Environmental Laboratory. The samples are preserved with chemicals, if neces-
sary, and stored under controlled conditions to minimize chemical and/or biological changes
after sample collection. The samples are then either packaged for expedited delivery to an
off-site contract laboratory or kept in controlled storage to await on-site testing. A strict
chain-of-custody protocol is followed for all samples collected by the VWWDP.

WVDP Site Environmental Report Calendar Year 2001



Chapter 3. Groundwater Monitoring

Surface water elevation measurements are al'so
collected at elevenlocations on the north plateau
wherethewater tablein the sand and gravel unit
intersectsthe ground surfacein theform of stand-
ing water. Surfacewater elevation measurements
taken at thesel ocationsare correl ated with ground-
water el evation measurementstaken at monitor-
ing wells and are used routinely to help define
groundwater flow-direction and gradientsin the
sand and gravel unit in areas where monitoring
well coverageis sparse or nonexistent.

Groundwater Monitoring Program Highlights
1982 T hrough 2001. The groundwater monitor-
ing program is designed to support DOE Order
5400.1 requirementsand the RCRA §3008(h) Ad-
ministrative Order on Consent for the WVDP. In
general, the content of the program isdictated by
these requirementsin conjunction with current op-
erating practicesand historical knowledge of pre-
vioussiteactivities.

» Groundwater monitoring at the WV DP began
in 1982 with themonitoring of tritiuminthesand
and gravel unitin the areaof thelagoon system.

* By 1984 twenty wellsinthevicinity of themain
plant and theNDA provided monitoring coverage.

* Fourteen new wells, agroundwater seep loca-
tion, and the french drain outfall were added in
1986 to monitor additional sitefacilities.

* 1n 1990 ninety-six new wellswereinstalled for
datacollection for theenvironmental impact state-
ment and RCRA facility investigations.

» A RCRA facility investigation expanded-char-
acterization program was conducted during 1993
and 1994 to fully assess potential rel eases of haz-
ardous wastes or constituents from on-site
SSWMUSs. Thisinvestigation, which consisted of
two rounds of sampling for awiderangeof radio-
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logical and chemical parameters, provided valu-
able information regarding the presence or ab-
sence of groundwater contamination near each
SSWMU and was al so used to guide later moni-
toring program modifications.

* In 1993 monitoring resultsindicated elevated
grossbetaactivity in groundwater inthesand and
gravel unit on the north plateau. Subsequent in-
vestigation of thisareadelineated aplume of con-
tamination with a southwest to northeast
orientation. (See Specia Groundwater Monitor-
ing [p. 3-15] for moredetail.)

« Long-term monitoring needswerethefocus of
a1995 groundwater monitoring program evalua-
tion. After acomprehens ve assessment, the num-
ber of sampling locations was reduced from
ninety-oneto sixty-fiveand analytical parameters
were tailored for each sampling location, for a
morefocused, efficient, and cost-effective program.

* 1N 1996 several groundwater seep monitoring
locations on the northeast edge of the north pla-
teau were added to the monitoring program.

 From 1996 through 2001, in responseto current
sampling resultsand DOE and RCRA monitoring
requirements, wellsto be monitored, analytes, and
sampling frequencieswere modified.

Annual Analytical Trigger Level Review. A
computerized data-eva uation programusing “trig-
ger levels’ for chemical and radiologica analytes
wasingtituted in 1995. These pre-set levels—con-
servativevauesfor chemical or radiological con-
centrations — were developed to identify and
expediteaprompt focuson any anomaliesin moni-
toring results. Thesevauesare based on regula-
tory limits, detection limits, or statistically derived
levels. Trigger levelsarereviewed and updated
every year, if necessary, usng al pre-existing data
as well as the current year’s data. The trigger
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levelswere updated before the start of the first-
quarter 2001 groundwater monitoring.

Upper and lower trigger levelsfor groundwater
€levation measurementswereintroduced in 1999.
Theselevelsare used to identify field measure-
ment anomalies, alowing prompt investigation and
remeasurement, if necessary. Groundwater-eleva
tion trigger levelswere updated before the start
of thefirgt-quarter 2001 groundwater monitoring.

Resultsof Routine
Groundwater Monitoring

Each component of the groundwater monitoring
programiscompleted in accordancewith regula
tory protocols. These componentsincludelocat-
ing and installing wells, collecting groundwater
samples, incorporating quality assurance methods,
and evaluating data.

Thetablesin Appendix E (pp. E-7 through E-19)
group theresultsof groundwater monitoring ac-
cording to thefive hydrogeol ogic unitsmonitored:
thesand and gravel unit, the Lavery till-sand unit,
theweathered Lavery till unit, the unweathered
Lavery till unit, and the Kent recess ona sequence.
Thesetables contain the results of sampling for
theradiologica and nonradiologica andytegroups
noted on Table 3-1 (p. 3-6). Inaddition, Table E-
14 (pp. E-20 through E-22) lists the practical
quantitationlimits(PQLS) for individual New York
Official Compilation of Codes, Rules, and Regu-
lations(NY CRR) Title 6, Appendix 33 analytes.
(The PQL isthelowest level of an anayte that
can be measured within specified limits of preci-
sion during routine laboratory operations[New
York State Department of Environmental Conser-
vation, 1991].)

Appendix E tables also provide each well’s hy-
draulic position relativeto other wellswithinthe
same hydrogeol ogic unit. Wellsidentified asUP
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Using a Datalogger to Record Hydraulic Conductivity
Data From an On-Site Monitoring Well

refer to either background wellsor wellsthat are
upgradient of other wellsinthesamehydrogeologic
unit. Wellsidentified asDOWN are downgradient
of other wellsinthat unit. Ineachtablewellsare
presented from upgradient to furthest
downgradient. Grouping thewe Isby hydraulic po-
gtion providesthebas sfor presenting the ground-
water monitoring datain thetablesand figuresin
thisreport. (See Table 3-1 [p. 3-6] for the quar-
terly groundwater monitoring schedule.)

High-Low graphs. Graphs showing the range of
vauesfor contamination and radiological indica-
tor parameters(pH, conductivity, grossalpha, gross
beta, and tritium) have been prepared for all ac-
tivemonitoring locationsin each geologic unit. (See
Appendix E [pp. E-24 through E-32].) Thesehigh-
low graphsalow resultsfor dl wellswithinagiven
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hydrogeologic unit to be compared to each other.
All of the high-low graphs present the upgradient
wellsontheleft side of thefigure. Downgradient
locationsare plotted to theright according to their
relative position dong the groundwater flow path.

Onthehigh-low graphsdepicting nonradiologica
contamination indicator results (pH and conduc-
tivity), the upper and lower tick marksonthever-
tical bar indicate the highest and lowest
measurements recorded during 2001 for a par-
ticular well. Themiddletick representsthearith-
metic mean of all 2001 resultsfor that well. The
vertical bar indicates the total range of the data
set for each monitoring location during the year.

Onthehigh-low graphsdepicting radiologica in-
dicator results (gross alpha, gross beta, and tri-
tium), the middletick isagain used to represent
thearithmetic mean of all 2001 results. However,
theupper and lower tick markson the vertical bar
indicate the upper and lower ranges of the pooled
error termsfor all 2001 results. Thisformat illus-
tratestherelative amount of uncertainty associ-
ated with the radiological measurements. By
displaying the uncertainty together with themean,
amorerealistic perspectiveisobtained. (Seeaso
Data Reporting [p. 1-4] in Chapter 1, Environ-
mental Program Information.) Onmagnified-scae
graphs, markers for some locations cannot be
shown because the magnitude of the concentra-
tionislarger than the upper range of the graph.

Theanalytical resultsfor grossalpha, grossbeta,
andtritium, evenif below theminimum detectable
concentrations, were used to generate the high-
low graphs. Thus, negative valueswereincluded.
Thisismost common for the gross alphaanaly-
ses, where sampleradiological counting results
may belower than the associated background.

Thewellsused to provide background valuesare
noted on each graph. All of the geol ogic units ex-
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cept the sand and gravel unit useasinglewell for
background. In previous years well NB1S was
used asthe single background reference well for
the sand and gravel unit. However, in 1997 the
collective monitoring resultsfrom three upgradi-
entwells (301, 401, and 706) were substituted for
NB1Sto usefor comparison with other sand and
gravel wellsasaway of better representing the
natural spatial variability withinthisgeologic unit.
Both the DOE and the New York State Depart-
ment of Environmenta Conservation (NY SDEC)
have accepted the use of this collective back-
ground referenceinstead of well NB1S.

Trend-Linegraphs. Trend-linegraphshave been
used at monitoring locationsthat have historicaly
shown radiological concentrations above back-
ground valuesfor volatileand semivolatileorganic
compound (VOC or SV OC) concentrationsabove
practica quantitation limits. Graphsareincluded
for gross betaand tritium at sel ected groundwa-
ter monitoring locations (104, 105, 111, 408, 501,
502, 801, 8603, 8604, and 8605) and for theVVOCs
1,1-dichloroethane (1,1-DCA) at wells803, 8609,
and 8612; dichlorodifluoromethane (DCDFMeth)
at wells803 and 8612;1,2-dichloroethylene (1,2-
DCE-t) and 1,1,1-trichloroethane (1,1,1-TCA) a
well 8612; and tributyl phosphate (TBP) at wells
111 and 8605. (See Vol atileand Semivolatile Or-
ganic Compounds Sampling [p. 3-14].)

Long-Term Trends of Gross Beta and Tri-
tium at Selected Groundwater Monitoring
L ocations. Figures 3-5 through 3-10 (pp. 3-18
through 3-20) show thetrends of gross betaand
tritium concentrations at selected monitoring lo-
cationsinthesand and gravel unit. These specific
groundwater monitoring locationswere selected
for trending because they have shown elevated
or rising levelsof grossbeta concentrations, with
somea so showing elevated levelsof tritium. Re-
sultsare presented on alogarithmic scaleto alow
locations having widdly differing concentrations
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to be compared to the average background con-
centrations plotted on each graph.

GrossBeta. Thegroundwater plume of grossbeta
activity in the sand and gravel unit on the north
plateau (Fig. 3-3[p. 3-12]) continuesto be moni-
tored closely. The source of the plume'sactivity
can betraced to the subsurface beneath the south-
west corner of theformer processbuilding. In2001,
tenwells(104, 105, 111, 408, 501, 502, 801, 8603,
8604, and 8605) showed gross beta concentra-
tionsthat exceeded the DOE derived concentra-
tion guide (DCG) for strontium-90 (1.0E-06 puCi/
mL). Lagoon 1, formerly part of the low-level
waste treatment facility, hasbeenidentified asa
sourceof thegrossbetaactivity at wells8605 and
111. The gross beta concentrations at well 8605
have been dowly but steadily decreasing over the
past severd yearswhileconcentrationsat 111 con-
tinued to fluctuate within historical levels. Con-
tamination observed at SP11 is believed to be
attributableto re-infiltration of contaminated wa-
ter that has surfaced from the strontium-90 ground-
water plume.

* Figures 3-5and 3-6 (p. 3-18) show gross beta
concentrationsinwells 104, 105, 111, 408, 501,
502, and 801 over the last eleven years. Asin
previousyears, samplesfrom well 408 continued
to show the highest gross beta concentrations of
all the wellswithin the north plateau gross beta
plumearea. Gross betaresultsfor well 408 were
dightly higher in 2001 thanin 2000.

Grossbetaa wel 111 wasdightly higherin2001 then
in 2000. WelIs501, 502, and 801 showed dight in-
creasesrdativeto 2000, andwels104 and 105 showed
somewheat greeter increasesrelativeto 2000 va ues.

* Figure 3-7 (p. 3-19) is a graph of gross beta
concentrationsat sand and gravel unit monitoring
locations 8603, 8604, and 8605. After severd years
of increasesin gross beta concentrationsin well
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8604, thetrend showed relatively minor fluctua-
tionsduring 1996 through 2001. Resultsfromwell
8603 showed a steady upward trend until early
2000, with only dight fluctuationssincethen.

Tritium. Tritiuminsand and gravel wellsalsois
routingly monitored aspart of the groundwater pro-
gram.

* Figure 3-8 (p. 3-19) showsthetritium concen-
trationsinwells 111, 408, 501, and 502 over the
eleven-year period that the WVDP's current
groundwater monitoring program has been in
place. Thefigureindicatesthat tritium concentra-
tionsinthesewellsshow dight decreasesor rela-
tively consistent trends.

* Figure 3-9 (p. 3-20) showstritium concentra-
tionsinwells104, 105 and 801 over thepast eleven
years. Well 801 shows a general decrease until
2000 and adight increasefor 2001; wells 104 and
105 show adlight decrease over the past two to
threeyears.

* Figure3-10 (p. 3-20) showssixteen-year trends
of tritium concentrations at monitoring locations
8603, 8604, and 8605. Wells8603 and 8604 indi-
cate gradually declining trendsin tritium; 8605
showsasignificant decrease over time.

North Plateau Seeps. Analytical resultsof sam-
pling for radiological parametersfrom the sand
and gravel unit seepage monitoring locationswere
compared with the results from GSEEP, a seep
monitored since 1991 that has not been affected
by the gross beta plume. (Seep monitoring loca-
tionsarenoted on Figs. A-6 and A-7 [pp. A-8and
A-9].)

Gross Beta. Radiological monitoring resultscon-
tinueto indicate that the gross beta groundwater
plume has not migrated to these seepage aress.
With the exception of SP11, gross beta concen-
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Results of Routine Groundwater Monitoring

trationsfromal seep monitoring locationswereless
thanor Smilar to GSEEP concentrationsduring 2001.
Thegrossbetaconcentrationat SP11 showsadightly
increasing trend since early 1999 and somewhat
steeper increases during the second half of 2001.
Although somewhat greater than valuestypically
obtained at GSEER , itisstill well below the stron-
tium-90 DCG. (SeeTableE-7[p. E-14].)

Gross Alpha. Grossaphaconcentrationsat all of
the seep sampling locationswerevery low —gen-
erally below the associated uncertainty or less
than the detection limit.

Tritium. Tritium concentrations at the seepsre-
mained Smilar inmagnitude or werelessthan con-
centrationsat GSEEP. Tritium concentrationsin
the north plateau seeps, including GSEEP, are
dightly abovethelevelsreported in background
wellsof the sand and gravel unit. The concentra-
tionsaresimilar to those seenin sand and gravel
unit wellsmonitoring thelagoon areas of thenorth
plateau but arestill far below the DCG for tritium.

Thenorth plateau seep monitoring locationsare
inspected periodically and repaired as necessary
to maintain optimum seepage flow. Thisensures
the quality, quantity, and representativeness of the
groundwater samples. Theconditionsat all seep
monitoring locations are checked during routine
sampling and during the annual inspection of
groundwater monitoring equipment.

North Plateau Well Points. Seven well points
wereinstalled in 1990 downgradient of the pro-
cessbuilding and were sampled annually between
1993 and 1996 for radiological indicator param-
eters. Thisareaeast of the process building and
west of inactivelagoon 1 appearsto be an area of
localized contamination and isroutingly monitored
for contamination indicator and radiological indi-
cator parameters. Data from these seven well
pointswere used to supplement datacol lected from
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groundwater monitoring wells. Four well points
wereremoved from the sampling programin 1997
because sufficient coverage was provided by ac-
tivemonitoringwells.

Sampling at well pointsA, C, andH (Fig. A-6[p.
A-8]) monitorstritium concentrationsinthearea
east of the processbuilding and fuel receivingand
storagefacility (FRS) and west of inactivelagoon
1. Samplesfrom thesethreelocationshaveyiel ded
concentrationsof tritiumthat, whileelevated with
respect to historical monitoring of wellsinthearea,
arewell below theDCG of 2.0E-03 uCi/mL. (See
Table E-8 [p. E-15].) Data from downgradient
monitoring wellshave not indicated similarly -
evated levelsof tritium.

Results of Radioisotopic Sampling. Ground-
water samplesfor radioisotopic analysesare col-
lected regularly from selected monitoring points
in the sand and gravel unit and the weathered
Laverytill. (See Table E-13[pp. E-18 and E-19].)
Resultsin 2001 were generally ssmilar to histori-
cal findings. Strontium-90 remained themgjor con-
tributor to elevated grossbetaactivity inthe plume
onthenorth plateau, asindicated by the similarity
between strontium-90 trendsand gross betatrends
inwellsshowing el evated gross betaresults.

Carbon-14, technetium-99, andiodine-129, which
have been detected at several monitoring loca-
tionsat concentrations above background levels,
contribute very small percentagesto total gross
beta concentrations. These detections have oc-
curred at locations within the gross beta plume
and downgradient of inactive lagoon 1 and the
NDA. Noneof the concentrations of carbon-14,
technetium-99 or iodine-129 have been above
DCGs, and gross betaanal yses continue to pro-
videsurveillance onaquarterly basis.

Results of Monitoring at the NDA. A trench
system was constructed along the northeast and
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northwest sides of the NDA to collect groundwa-
ter that may be contaminated with amixtureof n-
dodecane and tributyl phosphate. (See also
Chapter 1, Environmental Program Information,
NRC-Licensed Disposal Area[NDA] Intercep-
tor Trench and Pretreatment System [p. 1-11].)
Therewere no monitoring resultsin 2001 that in-
dicated the presence of TBP or n-dodecane in
groundwater inthevicinity of theNDA. Ground-
water levelsaremonitored quarterly in and around
the trench to ensure that an inward gradient is
maintai ned, thereby minimizing thelikelihood for
outward migration of potentially contaminated
groundwate.

Gross betaand tritium concentrationsin samples
fromlocation NDATR, asump at thelowest point
of theinterceptor trench, and fromwell 909 (Fig.
A-6[p. A-8]), whichisdowngradient of NDATR,
continued to be elevated with respect to back-
ground monitoring locationson the south plateau
but were still well below the DCGs.

NDATR. During 2001 gross beta concentrations
at NDATR were dlightly higher than those seen
during 2000, but tritium, whilestill higher than at
other NDA monitoringlocations, declined and then
leveled off during recent years.

W&l 909. Radiologica indicator resultshavehis-
torically fluctuated at thislocation but, in general,
upward long-term trendsin both gross beta and
tritium arediscernible at well 909, although the
trends show a decrease and then a leveling off
during 2000 and 2001. Gross beta concentrations
from well 909 are considerably higher than at
NDATR. Resdud soil contamination near well 909
isthe suspected source of eevated gross betacon-
centrationsat well 909.

VWVDP Ste Environmental Report

Volatileand Semivolatile
Organic Compounds
Sampling

Volatileand semivol atile organic compoundswere
sampled at specificlocations (wells8612, 8609,
803, and seep sampling location SP12[Fig. A-6,
p. A-8]) that have shown historical resultsabove
their respective practical quantitation limits. (See
Table E-14 [pp. E-20 through E-22] for alist of
PQLs.) Other monitoring locations are sampled
for volatileand/or semivolatile organic compounds
because they are downgradient of locationsthat
have shown positiveresultsor to comply with the
RCRA 83008(h) Adminigtrative Order on Consent.

1,1-Dichlor oethane. Trendsin concentrations of
thecompound 1,1-DCA from 1991 through 2001
areillustrated in Figure 3-11 (p. 3-21). Concen-
trationsof 1,1-DCA at well 8612 have decreased
over the past six years. The compound was not
detected at wells8609, 803, or groundwater seep
SP12 during 2001. (See Table E-9[p. E-15].)

Dichlorodifluoromethane. Trendsof DCDFMeth
concentrationsareshowninFigure3-12 (p. 3-21).
DCDFMeth was detected at wells 803 and 8612
during 2001 at levelsbelow the PQL.

1,2-Dichloroethylene. Positive detections of
1,2-DCE-t werefirst noticed at well 8612 (Fig. 3-
13[p. 3-22]) in 1995. Concentrationsof 1,2-DCE-
t during 2001 were dlightly higher than those
measured during 2000.

1,1,1-Trichloroethane. The compound 1,1,1-
TCA wasdetected inwells8609 and 8612 during
2001 at levels below the PQL but was not de-
tected inwell 803 or in seep SP12. (See Table E-
9 [p. E-15] for asummary of concentrations at
theselocationsand Fig. 3-13 [p. 3-22] for agraph
of 1,1,1-TCA concentrationsat well 8612.)
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TheVOCs1,1-DCA, DCDFMeth,and 1,1,1-TCA
are often found in combination with each other
and with 1,2-DCE-t. Inwell 8612 each of these
threecompoundsfirst exhibited anincreasing trend
that, over the past few years, wasthen followed
by a decreasing trend. It is expected that 1,2-
DCE-t will exhibit similar behavior, and routine
monitoring will evaluatefuturetrends.

Tributyl Phosphate. Concentrations of tributyl
phosphate were detected in 2001 groundwater
samplesfromwell 8605, near former lagoon 1, at
concentrationssimilar to or lessthan thosein 2000.
TBPasowasdetected inwell 111, whichisnext
to and downgradient of well 8605, but at levels
much lower than those at well 8605. (SeeFig. 3-
14 [p. 3-22] and Table E-10[p. E-16].)

Theongoing detection of TBPinthislocdized area
may berelated to previoudy detected |ow, positive
concentrationsof iodine-129and uranium-232inwells
111 and 8605, asnoted in previousannua steenvi-
ronmenta reports. The presence of thesethreecon-
taminantsmay reflect resdua contaminationfrom
liquid waste management activitiesintheformer la-
goon 1 areaduring earlier nuclear fud reprocessing.
Futuretrendsof TBPwill beevauated aspart of the
routinegroundwater monitoring program.

Special Groundwater
Monitoring

Gross Beta Plume on the North Plateau. El-
evated gross beta activity has been detected in
groundwater from the surficial sand and gravel
unit in areas north and east of the building where
Nuclear Fuel Services, Inc. (NFS) reprocessed
nuclear fuel (Fig. 3-3 [p. 3-12]). In December
1993 elevated gross beta concentrations were
detected in surface water at former sampling lo-
cation WNDMPNE, |ocated near the edge of the
plateau. Thisdetectioninitiated asubsurfacein-
vestigation in 1994. Groundwater and soil were
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sampled using aGeoprobe®, amobile sampling
system. The investigation was used to estimate
the extent of the gross beta plume beneath and
downgradient of the process building. Thegross
betaplumedelineated in 1994 was approximately
300 feet wideand 800 feet long.

Thehighest grossbetaconcentrationsin groundwa-
ter and soil were near the southeast corner of the
processbuilding. For the 1994 study, the maximum
concentrationingroundwater was 3.6E-03 uCi/mL,
and the maximum concentration in soil was
2.4E-02 pCi/g. Strontium-90 and itsdaughter prod-
uct, yttrium-90, were determined to betheisotopes
responsiblefor most of thiselevated grossbetaac-
tivity (West Vdley Nudear ServicesCo., Inc., 1995).

In 1995 the north plateau groundwater recovery
system (NPGRS) wasinstalled to minimize the
advance of the grossbetaplume. TheNPGRSIis
located near theleading edge of the main | obe of
the plumewheregroundwater flowspreferentialy
towardsthe edge of the plateau. The NPGRS con-
sists of three extraction wells (RW-01, RwW-02,
and RW-03) that recover the contaminated ground-
water which is then treated by ion exchange to
remove strontium-90. Treated water istransferred
tolagoon4 or 5, thentolagoon 3, and ultimately is
discharged to Erdman Brook.

The north plateau groundwater recovery system
operated successfully throughout 2001, process-
ingabout 3.4 milliongdlons(13millionliters). The
system has recovered and processed approxi-
mately 25 million gallons (96 million liters) since
November 1995.

Asaresult of recommendationsfrom a1997 ex-
ternal review of WV DP response actionson the
north plateau, more attention wasgivenin 1998 to
the core areaof the plume, determined to be be-
neath andimmediately downgradient of theformer
process building. A summary report, 1998
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Geoprobe® Investigationin the Core Areaof the
North Plateau Groundwater Plume (West Valley
Nuclear Services Co., Inc., June 1999) discusses
groundwater and soil sampling datain the core
areaand comparesradiological sampling results
with the 1994 data. The 1998 study verified that
strontium-90 isthe predominant beta-emitter in
groundwater and saturated soil within the north
plateau groundwater plume. Thereport al so noted
that whilethe overall distribution of strontium-90
in groundwater within the plumewassimilar to
1994, concentrations detected in 1998 samples
were generally lower than in the 1994 samples
dueto radioactive decay and continuing migration
and dispersion of theplume.

Permeable Treatment Wall. A pilot-scale per-
meabletreatment wall (PTW) wascompletedin
thefall of 1999 in the eastern lobe of the north
plateau strontium-90 groundwater plumein order
totest thispassve, in situ remediation technol ogy.
The PTW isatrench constructed in the subsur-
faceand backfilled with clinoptilolite, amedium
selected for itsability to adsorb strontium-90ions
from groundwater. The PTW extendsverticaly
downward through the sand and gravel unittothe
top of theunderlying Lavery till and isapproxi-
mately 30 feet long and 10 feet wide.

Monitoring and evaluation of water levelsand ra-
diologica concentrationsupgradient, within, and
downgradient of the PTW continued during 2001
inorder to assessitseffectiveness. Additional test
borings and monitoring well installations were
completed inthevicinity of the PTW during the
fall of 2001 inorder to obtainimproved definition
of hydrogeologic conditions. Hydraulictestingin
the new wellsis planned for early 2002. These
new datawill be used to evaluatethe performance
of the pilot PTW.

Northeast Swamp Drainage M onitoring. Rou-
tine surface water sampling during 2001 contin-

3-16

VWVDP Ste Environmental Report

ued to monitor radioactivity levelsin surfacewa
ter flowing through the outl et | ocation WNSWAMP.
(See Appendix C, Table C-7 [p. C-8].) Grossbeta
and strontium-90 concentrations continued to fluc-
tuate dueto seasond effects. The annualized av-
erage strontium-90 concentrationswere cons stent
for thefirst fivemonthsand then steadily increased
during theremainder of theyear. (SeeFig. 3-4[p.
3-17].) The increase is believed to be due to a
natural concentrating effect resulting from below-
average precipitation during the summer and fall
months. (SeeFigures|-4and1-5[p. I-6] and Table
[-1[p.1-7] in Appendix.)

Although the annualized averaged concentration
of strontium-90in surface water increased at sam-
pling location WNSWAMP (onthe WVDP pre-
mises), monitoring downstream at thefirst point
of public access (WFFEL BR) continued to show
strontium-90 concentrationsthat were not signifi-
cantly different from background (WFBIGBR)
concentrations. (See also Northeast Swamp and
North Swamp Sampling Locations [p. 2-4] in
Chapter 2, Environmental Monitoring.)

North Plateau Groundwater Quality Early
War ning M onitoring. Thismonitoringisimpor-
tant because water recovered by the NPGRS ul-
timately isdischarged through outfal 001. Quarterly
monitoring resultsfrom threewells (116, 602A,
and 502) in the vicinity of the NPGRS are as-
signed to identify concentrationsthat may affect
compliancewith SPDES effluent limits. Routine
results for two of the wells, 116 and 602A, are
used to monitor groundwater in the areaaffected
by NPGRS drawdown. Thethird well, 502, isdi-
rectly upgradient of the NPGRS and is sampled
for additional metal snot routinely analyzed under
the current groundwater monitoring program.
Analytical resultsof sampling of well 502 for ad-
ditiona metalscanbefoundin TableE-12 (p. E-17

inAppendix E).
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Figure 3-4. Annualized Average Strontium-90 Concentrations at WNSWAMP

Investigation of Chromium and Nickel inthe
Sand and Gravel Unit and Evaluation of Cor -
rosion in Groundwater Monitoring Wells. A
1997 and 1998 study of the effect of modifying
sampling equipment and methodol ogy on thecon-
centrationsof chromium and nickel in samplesof
groundwater from the sand and gravel unit noted
that such modificationsdid produce decreasesin
chromium and nickel concentrations. This sup-
ported the hypothesis (which iswell documented
inthetechnica literature) that the apparently e -
evated concentrationswere not representative of
actual groundwater conditions but were caused
by the release of metals from subsurface corro-
sionof stainlesssteel well materials (West Valey
Nuclear Services, Inc. and Dames& Moore, June
1998).

To ensure continued monitoring well integrity and
the collection of high-quality samplesrepresenta-
tive of actual groundwater conditions, approxi-
mately three-fourths of the stainless steel wells
monitoring the sand and gravel unit were inter-
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nally inspected for corrosion during 2001. Wells
containing corrosion were cleaned using simple
brushing and purging techniques. Cleaned wells
werereinspected to verify that corrosion had been
removed. L ong-term corrosion management will
includeannual inspectionsof selected wells.

Ten-Year Sampling Pump I nspections. Dedi-
cated bladder pumps were installed in many
WV DP monitoring wellsin 1991. (See Ground-
water Sampling Methodology [p. 3-7].) Pumpsin
all actively sampled wellswereremoved and in-
spected during 2001 in order to eval uate condi-
tionsafter ten yearsof use. All pumpswerefound
to be in good, serviceable condition and future
mai ntenancewill be based on observations made
during routinequarterly sampling activities.
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Figure 3-5. Eleven-Year Trends of Averaged Gross Beta Concentrations (UCi/mL)
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at Selected Locations in the Sand and Gravel Unit
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Figure 3-7. Sixteen-Year Trends of Averaged Gross Beta Concentrations (UCi/mL)
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at Selected Locations in the Sand and Gravel Unit
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Figure 3-9. Eleven-Year Trends of Averaged Tritium Concentrations (uCi/mL)

at Selected Locations in the Sand and Gravel Unit
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Figure 3-10. Sixteen-Year Trends of Averaged Tritium Concentrations (UCi/mL)
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Figure 3-12. Eleven-Year Trends of Dichlorodifluoromethane (ug/L) at Selected Locations
in the Sand and Gravel Unit
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Figure 3-14. Trends of Tributyl Phosphate (ug/L) at Selected Locations
in the Sand and Gravel Unit
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Chapter 4

RADIOLOGICAL
DOSE
ASSESSMENT

| ntroduction

Eachyear the potentia radiol ogica dosetothe pub-
licthat isattributabl eto operationsand effluentsfrom
theWest Valey Demonstration Project (WVDP) is
assessed to verify that noindividua could credibly
haverece ved adoseexceading thelimitsestablished
by theregulatory agencies. Theresultsof thesecon-
sarvativedose cd culationsdemongtrate that the po-
tential maximum doseto an off-dteresdent waswell
bel ow permissiblestandardsand was cons stent with
theas-low-as-reasonably achievable(ALARA) phi-
losophy of radiation protection.

Thischapter describesthemethodsused to estimate
thedoseto the generd public resulting from expo-
sureto radiation and radionuclidesoriginating at the
Project during calendar year 2001. Theresulting es-
timated doses are compared directly with current
radiation standardsestablished by theU.S. Depart-
ment of Energy (DOE) and the U.S. Environmental
Protection Agency (EPA) for protection of the pub-
lic. Thesevauesarea so compared with theannua
dosetheaverageresident of the U.S. receivesfrom
natural background radiation and to dosesreported
inpreviousyearsfor theProject.

Sour ces of Radiation. Members of the public
areroutinely exposed to different sourcesof ion-
izing radiation from both natural and manmade

4-1

VWVDP Site Environmental Report

sources. Figure 4-1 (p. 4-2) shows the relative
contribution to theannual dosein milliremfrom
these sources in comparison with the estimated
caendar year 2001 maximum individual dosefrom
the WV DP. The National Council on Radiation
Protection and Measurements (NCRP) Report 93
(1987b) estimatesthat the average annual effec-
tivedose equivaent received by anindividual liv-
ingintheU.S. isabout 360 mrem (3.6 mSv) from
both natural and manmade sources of radiation.

Whilemost of theradiation dosereceived by the
general publicisnatural background radiation,
manmade sources of radiation a so contributeto
the average dose. Such sourcesinclude diagnos-
tic and therapeutic x-rays, nuclear medicine, fall-
out residuesfrom atmospheric nuclear weapons
tests, effluentsfrom nuclear fuel-cyclefacilities,
and consumer products such as smoke detectors
and cigarettes.

AscanbeseeninFigure4-1 (p. 4-2), naturd sources
of radiation contribute 295 mrem (2.95 mSv) and
manmade sources contribute 65 mrem (0.65 mSv)
of thetotal annual U.S. average doseof 360 mrem
(3.60 mSv). The WV DP contributed avery small
amount (0.040 mrem[0.00040 mSv]) tothetota an-
nua manmeade radiation doseto themaximally ex-
posed off-gteindividual (MEOS)) residing near the
WVDP. This is much less than the average dose
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received from using consumer productsandisingg-
nificant compared to the federal standard of 100
mrem alowed from any DOE Site operationsina
calendar year or the 295 mrem received annually
from natural sources. The dose from WV DP op-
erationsasoissmall compared totheaverageaddi-
tiond doseanairlinecrew member typicaly receives
from cosmicradiation (200 mrem/year).

Exposur e Pathways

Theradionuclides present at theWVDPsiteare
residues from the reprocessing of commercial
nuclear fuel during the 1960sand early 1970s. A
very small fraction of theseradionuclidesisre-
leased off-site during the year through ventilation
systems and liquid discharges. These releases
makeanegligiblecontribution to theradiation dose
to the surrounding population through several ex-
posure pathways.

An exposure pathway consists of a way for a
source of contamination or radiation to betrans-
ported by environmenta mediato areceptor where
expaosureto contaminantsmay occur. For example,
amember of the public could be exposed to low
concentrations of radioactive particulatescarried
by prevailingwinds.

Thepotential pathways of exposurefrom Project
emissonsareinhalation of gasesand particul ates,
ingestion of locally grown food products, inges-
tion of fish, beef, and deer tissues, and exposure
to externa penetrating radiation emitted from con-
taminated materials. The drinking water pathway
isexcluded from cal cul ations of potential maxi-
mum doseto individua sbecause surveysrevea ed
that local residentsdo not use Cattaraugus Creek
asasource of drinking water. Table 4-1 (facing
page) summarizes the potential exposure path-
waysfor thelocal off-site population.

Land Use Survey

Periodic surveysof local residentsprovideinfor-
mation about local family sizes, sourcesof food,
and gardening practices. Information from themost
recent survey, conducted in early 2002, was used
to confirm the locations of the nearest residences
and other population parameters. These param-
etersare required for computer models that are
used for the annual dose assessments. (See the
discussion of Dose Assessment Methodol ogy [fac-
ing page] for moreinformation on the computer
modelsused.)

350

300 295
Cosmic, ground level (28)
250 A Terrestrial (28)
o Internal (39) 200
8 200
>
g Radon (200)
= 150 -
1S
100 Other (2)
65 Consumer Products (10)
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Figure4-1. Comparison of Annual Background Radiation Dose to the Dose From 2001 WVDP Effluents
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Table 4-1
Potential Local Off-Site Exposure Pathways Under Existing WVDP Conditions

Exposure Pathway and Transporting Medium

Inhalation: gasesand particulatesin air

(included)

Ingestion: cultivated crops
(included)

Ingestion: surface and groundwater
(excluded)

Ingestion: fish, beef, venison, and milk
(included)

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

Reason for Inclusion/Exclusion

Off-sitetransport of contaminantsfromWVDP
stacks or resuspended particul ates from soils
or water

Local agricultural productsirrigated with con-
taminated surface or groundwater; foliar
deposition and uptake of airborne contaminants

No documented use of local surface water or
downgradient groundwater wellsasdrinking
water by local residents

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

Transport of air particulates and gases to off-
site receptors; transport of contaminantsin
surface water and direct exposure during
stream use and swimming

Radioactive Vitrification
Operations

Thestart of radioactivevitrification operationsin
July 1996 resulted in expected increases of radio-
active emissionsfrom the main plant stack. Spe-
cifically, thereleaserate of iodine-129 increased
from a 1993 to 1995 average of 25 microcuries
(uCi) per year to 1,200 uCi in 1996 and 7,430 uCi
in 1997 asaresult of the processing of the high-
level waste.

In 1998 the yearly release of iodine-129 fell to
4,970 uCi/yr dueto the completion of Phase| of
vitrification; in 1999 thetotal iodine-129 release
was 1,900 pCi. Theiodine-129 levelscontinued to
decreasein calendar year 2000—t0 1,260 uCi, a
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level cons stent with reduced vitrification activity.
Incalendar year 2001, 520 uCi of iodine-129 were
released. (See Chapter 2, Specia Monitoring, [p.
2-27] for adiscusson of iodine-129 emissonsfrom
themain plant stack.)

Dose Assessment
M ethodology

The potentia radiation doseto the general public
from activitiesat the WVDPisevaluated by us-
ing atwo-part methodol ogy applied inamanner
consistent with the requirementsin DOE Order
5400.5. Thefirst part uses the measurements of
radionuclide concentrationsinliquidand air re-
|eased from the Project to determine annual total
effect. The second part uses measurements of
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Chapter 4. Radiological Dose Assessment

lonizing Radiation

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

Potential Effects of Radiation

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

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

The effect of radiation depends on the amount absorbed within a given exposure time. The only
observable effect of an instantaneous whole-body dose of 50 rem (0.5 Sv) might be a temporary
reduction in white blood cell count. An instantaneous dose of 100-200 rem (1-2 Sv) might cause
additional temporary effects such as vomiting but usually would have no long-lasting side effects.
Assessing biological damage from low-level radiation is difficult because other factors can cause
the same symptoms as radiation exposure. Moreover, the body is able to repair damage caused by
low-level radiation.

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

Health Effects of Low-Level Radiation

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

Because of the uncertainty and difficulty in measuring the incidence of increased cancer resulting
from exposure to ionizing radiation, to be conservative, a linear model is used to predict health risks
from low levels of radiation. This model assumes that there is a risk associated with all dose levels
even though the body may effectively repair damage incurred from low levels of alpha, beta, and
gamma radiations.
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Dose Assessment Methodol ogy

radioactivity infood fromlocationsnear the Project
boundariesto confirm thelow impact of thetotals.

Radiological doseiseva uated for al magjor expo-
sure pathways, including external irradiation, in-
hal ation, and ingestion of local food products. The
dose contributionsfrom each radionuclideand path-
way combination arethen summed to obtaintheto-
tal doseestimatesreportedin Table4-2 (p. 4-6).

Measurement of Radionuclide Concentra-
tionsin Liquid and Air Releases. Because of
thedifficulty of distinguishing thesmall amount of
radioactivity emitted fromthesitefromthat which
occursnaturally in the environment using actual
measurements of environmental samples, com-
puter codes are used to model the environmental
dispersion of radionuclides emitted from on-site
monitored ventilation stacksand liquid discharge
points.

Firdt, actua datafrom release-monitoring samples
are collected, together with annual weather mea-
surements and the latest demographic informa-
tion. (See AppendicesC, D, and|.) Theeffective
doseequivaent (EDE) to themaximally exposed
off-siteindividual and the collective EDE to the
populationwithina50-mile (80-km) radiusarethen
calculated using conservative modelsthat have
been approved by the DOE and the EPA to dem-
onstrate compliance with radiation standards. (See
Radiation Dose [this page] and Units of Mea-
surement [p. 4-8].)

M easurement of Radionuclide Concentra-
tionsin Food. The second part of the dose as-
sessment is based on actual measurements of
radioactivity in samplesof foodstuffsgrowninthe
vicinity of the WV DP and the comparison of these
valueswith measurements of samples collected
fromlocationswell beyond the potentia influence
of site effluents. These measurements of envi-
ronmental mediashow that the concentrations of
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Radiation Dose

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

Alpha particles leave a dense track of ioniza-
tion as they travel through tissue and thus de-
liver the most dose per unit-path length.
However, alpha particles are not penetrating
and must be taken into the body by inhalation
or ingestion to cause harm. Beta and gamma
radiation can penetrate the protective dead skin
layer of the body from the outside, resulting in
exposure of the internal organs to radiation.

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

radioactivity are small —usually near the anal yti-
cdl detection limits—thereby providing additional
assurance that operations at the WVDP are not
adversely affecting thepublic.

If any of the near-sitefood sampleswereto con-

tain radionuclide concentrationsthat are statisti-
cally higher than the concentrations in control
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Table 4-2
Summary of Annual Effective Dose Equivalents to an Individual
and Population From WVDP Releases in 2001

ExposurePathways Annual Effective Dose Equivalent

Maximally Exposed Collective Effective
Off-Site Individual® Dose Equivalent?

mrem (mSv) person-rem (person-Sv)

Airborne Releases® 4.6E-03 (4.6E-05) 5.9E-02 (5.9E-04)

% EPA standard (10 mrem) 0.046% NA
Waterborne Releases

Effluentsonly 1.4E-02 (1.4E-04) 1.0E-02 (1.0E-04)

Effluents plus north plateau drainage 3.5E-02 (3.5E-04) 1.3E-01 (1.3E-03)
Total from all Pathways 4.0E-02 (4.0E-04) 1.9E-01 (1.9E-03)

% DOE standard (100 mrem) — 0.040%

ar and water combined

% of natural background
(295 mrem; 398,000 person-rem) — 0.01% 0.00005%
received from air and water combined

Estimated Rn-220° 2.2E-02 (2.2E-04)° 7.2E-01(7.2E-03)

Exponents are expressed as “E” in this report: a value of 1.2 x 10 in scientific notation is reported
as 1.2E-04 in the text and tables.

NA — Not applicable. Numerical regulatory standards are not set for the collective EDE to the population.

1 Modeled data estimates the maximum exposure to air discharges occurs at a residence 1.9
kilometers north-northwest of the main plant.

2 Population of 1.35 million within 80 kilometers of the site.

3 From atmospheric release non-radon point and diffuse sources. Calculated using CAP88-PC for
individual and population. EPA and DOE limits for individual airborne dose are the same.

4 Calculated using methodology described in Manual for Radiological Assessment of Environmental
Releases at the VWDP (Spector, 2000).

5 Estimated releases based on indicator measurements and vitrification processing values: dose
estimates calculated using CAP88-PC.

6 Estimated dose from Rn-220 specifically excluded by rule from NESHAP totals. (See p. 4-9.)
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Predicted Dose From Airborne Emissions

samples, separate dose cal cul ationswoul d be per-
formed to verify that the cal cul ated foodstuff dose
iswithin the dose range estimated by computer
modeling. These calculated doses are not added
to the computer-modeled estimates (Table 4-2
[facing page]) because the models already in-
cludecontributionsfromal environmenta pathways.

Comparison of Near-Siteand Background En-
vironmental Media Concentrations. Both
near-siteand control (background) samplesof fish,
milk, beef, venison, and local produceare collected
and analyzed for variousradionuclides, including
tritium, cobalt-60, strontium-90, iodine-129, and
cesium-137. Themeasured radionuclide concen-
trationsreportedin Appendix F, TablesF-1 through
F-4 (pp. F-3 through F-8) are the basisfor com-
paring near-site and background concentrations.

If differences are found between near-site and
background sample concentrations, theamount by
which the near-site sampl e concentration exceeds
background isused to cal cul ate apotential maxi-
mumindividua dosefor comparisonwithdoselim-
its and the dose from background alone. If no
statistical differencesin concentrationsarefound,
then no further assessment is conducted.

The maximum potential doseto nearby residents
from the consumption of foodswith radionuclide
concentrations above background iscal cul ated by
multi plying the net concentrations (concentration
inasample minus background concentration) by
the maximum adult annual consumption ratefor
each type of food and the unit dose conversion
factor for ingestion of the measured radionuclide.
The consumption rates are based on site-specific
data and recommendations in NRC Regulatory
Guide1.109for terrestrial food chain dose assess-
ments (U.S. Nuclear Regulatory Commission
October, 1977). Theinternal dose conversionfac-
torswere obtained from Internal Dose Conver-
sion Factorsfor Calculation of Doseto the Public
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(DOE/EH-0071[U.S. Department of Energy, July
1983)).

Note that foodstuffs are wei ghed when received
at thelaboratory and the percent moistureisde-
termined from the difference between the mass
of thedried sampleweighed after preparation for
radiol ogical measurement and the original “wet”
as-measured mass. Doses are calculated based
on the reconstituted “wet” mass of the original
sampleasit would be before preparation asfood.

Predicted Dose From
AirborneEmissons

Airborneemissionsof radionuclidesareregulated
by the EPA under the Clean Air Act and itsimple-
menting regulations. DOE facilitiesare subject to
40 CFR 61, Subpart H, National Emission Stan-
dardsfor Hazardous Air Pollutants (NESHAP).
Subpart H constitutes the national emission stan-
dardsfor emissions of radionuclides other than
radon from DOE facilities. The applicable stan-
dard for radionuclidesisamaximum of 10 mrem
(0.1 mSv) EDE to any member of the publicin
any year.

Releases of airborne radioactive materialsfrom
nominal ground level stacks(1to 24 metershigh)
and from the main 60-meter stack are modeled
using the EPA-approved CAP88-PC computer
code (U.S. Environmental Protection Agency,
March 1992). Thisair dispersion code estimates
effective dose equivaentsfor theingestion, inha
lation, air immersion, and ground surface path-
ways. Site-specific datafor non-radon radionuclide
release rates in curies per year, wind data, and
the current local population distribution areused
as input parameters. Resulting output from the
CAP88-PC code is then used to determine the
total EDE to amaximally exposed individual and
the collective doseto the popul ation within a50-
mile (80-km) radius of the WV DP.

Calendar Year 2001



Chapter 4. Radiological Dose Assessment

Units of Measurement

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

The effective dose equivalent (EDE), also expressed in units of rem or sievert, provides a means of
combining unequal organ and tissue doses into a single “ effective” whole body dose that repre-
sents a comparable risk probability. The probability that a given dose will result in the induction of
a fatal cancer is referred to as the risk associated with that dose. The EDE is calculated by multiply-
ing the organ dose equivalent by the organ-weighting factors developed by the International Com-
mission on Radiological Protection (ICRP) in Publications 26 (1977) and 30 (1979). The weighting
factor is a ratio of the risk from a specific organ or tissue dose to the total risk resulting from an
equal whole body dose. All organ-weighted dose equivalents are then summed to obtain the EDE.

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

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

Asreportedin Chapter 2, Environmental Moni-
toring, themain 60-meter stack and severa shorter
stackswere monitored for radioactive air emis-
sionsduring 2001. Theactivity that wasreleased
to the atmosphere from these emission pointsis
listedin Tables D-1 through D-11 and D-15. (See
Appendix D [pp. D-3 through D-12 and D-16].)
Note that these tables include data from an on-
steairbornereleaseinthefall of 2001. (See Un-
planned Radiological Releasesin Chapter 1 [p.
1-11].) Applicableinformation fromthesetables
was used asinput to the CAP88-PC code.
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Wind datacollected from the on-site meteorol ogi-
cal tower during 2001 were used asinput to the
CAP88-PC code. Datacollected at the 60-meter
and 10-meter heightswere used in combination
with the main plant stack and near-ground-level
effluent rel ease data, respectively.

Maximum Dose to an Off-Site Individual.
Based onthe non-radon airborne radioactivity re-
leased from all sources at the site during 2001, it
was estimated that aperson living inthevicinity
of the WV DP could havereceived atotal EDE of
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Predicted Dose From Airborne Emissions

Radon-220

Radon-220 is a naturally occurring gaseous decay product of thorium-232 present in the airborne
emissions from the WVDP main plant. Radon-220, also known as thoron, is associated with the
THOREX-related thorium-232 and uranium-232 in the high-level waste.

As reported in Chapter 2 of the 1996 VWWDP Ste Environmental Report, thoron levels were ob-
served to increase during startup of the 1996 high-level waste vitrification process. An estimate of
the thoron released during each waste concentration cycle was developed and used to determine a
theoretical annual release. During the vitrification phase an average of about 12 curies per day
were released. In 2001, because of the substantially reduced number of concentration cycles, the
average was a hit less than six and a half curies of thoron released per day.

Although large numbers of curies were released relative to other radionuclides, the calculated
dose from thoron is quite small because of its short decay half-life and other characteristics. The
NESHAP rule specifically excludes thoron from air emission dose calculations at the WVDP, so a
dose estimate using CAP88-PC was calculated separately. The theoretical dose to the maximally
exposed off-site individual (MEOS) located 1.9 kilometers north-northwest of the site in 2001
would have been 0.022 mrem, and the collective dose to the population within an 80-kilometer
radius would have been 0.72 person-rem. (See Table 4-2 [p. 4-6].) These theoretical doses are less
than or about the same as doses from the

20
manmade radionuclide WVDP effluents. 12
2 12
As the final stages of vitrification are com- % 10
pleted, thoron releases are expected to de- = 2:
crease to below pre-vitrification levels. The © 4-
figure presented here provides a relative in- g |

o

S

N

dication of recent trends in the estimated an-
nual thoron releases.

1995
1996
1997
1998
1999

—
S
N
Estimated Radon-220 Releasesfrom the WVDP

0.0046 mrem (0.000046 mSv). The computer
model estimatesthat thismaximally exposed off-
siteindividual waslocated 1.9 kilometers north-
northwest of the siteand was assumed to eat only
locally produced foods. A pproximately 63% of the
dosewasfromiodine-129.

The maximum total EDE of 0.0041 mrem
(0.000041 mSv) from the permitted stacks and
ventsisfar below levelsthat could bedirectly mea-
sured at the exposed individual’sresidence. This
doseiscomparableto about eight minutes of natu-
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ral background radiation received by an average
member of theU.S. population andiswell below
the 10mrem (0.1 mSv) NESHAPIimit promul gated
by the EPA and required by DOE Order 5400.5.

Collective Population Dose. The CAP88-PC

program was used to estimate the collective EDE
to the popul ation. Based upon thelatest U.S. cen-
suspopul ation datacollected in calendar year 2000,
1.35million peoplewereestimated toresdewithin
50 miles (80 km) of the WV DP. Thispopulation
received an estimated 0.059 person-rem (0.00059
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person-Sv) total EDE from radi oactive non-radon
airborne effluentsrel eased from WV DP point and
diffuse sourcesduring 2001. Theresulting aver-
age EDE per individual was 0.00004 mrem
(0.0000004 mSv).

Predicted Dose From
Waterborne Releases

Currently there are no EPA standards establish-
ing limitson theradiation doseto membersof the
publicfrom liquid effluentsexcept asappliedin 40
CFR 141 and 40 CFR 143, Drinking Weter Guide-
lines (U.S. Environmental Protection Agency,
1984a; 1984b). The potable-water wells sampled
for radionuclidesare upgradient of theWwVDPand
therefore are not a potential source of exposure
toradiation from Project activities.

Since Cattaraugus Creek isnot used asadrinking
water supply, acomparison of the predicted con-
centrations and doseswith the EPA drinking wa:
ter limitsestablished in 40 CFR 141 and 40 CFR
143isnot truly appropriate (although thevaluesin
creek samplesare well below the EPA drinking
water limits). The estimated radiation dose was
compared to the applicable guiddinesprovidedin
DOE Order 5400.5. The EDE to the maximally
exposed off-steindividua andthe collective EDE
to the population due to routine waterborne re-
leasesand natural drainage are calculated using
doseconversionfactorsastabulated inthe WVDP
Manual for Radiological Assessment of Environ-
mental Releases at the WV DP (Spector, 2000).

Sincethe Project’sliquid effluentseventudly reach
Cattaraugus Creek, which isnot used directly as
asourceof drinking water, themost important in-
dividual exposure pathway isthe consumption of
fish from thiscreek by local sportsmen. Itisas-
sumed that a person may consume annually as
much as 46 pounds (21 kg) of fish caught in the
creek. Exposureto external radiation from shore-
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lineor water contamination alsoisincludedinthe
model for estimating radiation dose. Popul ation
dose estimates assumethat radionuclidesarefur-
ther diluted in Lake Erie before reaching munici-
pa drinking water supplies.

The computer codes GENII version 1.485 (Pa-
cific Northwest L aboratory, 1982), whichimple-
mentsthe modelsin U.S. NRC Regulatory Guide
1.109, and LADTAP Il (Simpson and McGill,
1980) were used to cal cul ate the site-specific unit
dosefactorsfor routinewaterbornereleasesand
dispersion of these effluents. Input dataincluded
local stream flow and dilution, drinking water us-
age, and stream usagefactors. A detailed descrip-
tion of GENII isgiveninthe WVDP Manual for
Radiological Assessment of Environmental Re-
leases at the WV DP (Spector, 2000).

Five planned batch rel eases of liquid radioactive
effluentsfrom lagoon 3 occurred during 2001. The
radioactivity discharged in these effluents, listed
in Appendix C, TableC-1 (p. C-3), wasused with
theunit dose factorsto calculatethe EDE to the
maximally exposed off-siteindividual and the col-
lective EDE to the population living within a50-
mile (80-km) radius of the WV DP.

In addition to the batch releases from lagoon 3
(WNSP001), effluentsfrom the sewage treatment
facility (WNSP0OO07) and the french drain
(WNSPO0O08) areroutinely released. Theactivities
measured from theserel ease pointswereincluded
inthe EDE calculations. The measured radioac-
tivity concentrationsfrom the sewage treatment
facility and french drain are presented in A ppen-
dix C, TablesC-5and C-6 (p. C-7).

Besdesthethreerelease pointslisted above, there
aretwo natural drainage channelsoriginating on
the Project premisesthat have measurable con-
centrationsof radioactivity inthewater. Theseare
drainages from the northeast swamp
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Calculated Dose From Local Foodstuff Tests

(WNSWAMP) and north swamp (WNSW74A).
The measured radioactivity from these pointsis
reported in Tables C-7 and C-8 (pp. C-8 and C-
9). Radioactivity measured at these drainage
samplepointsisincludedinthe EDE calculations
for the maximally exposed off-siteindividua and
the collective population.

Therewere no unplanned rel eases of waterborne
radioactivity in 2001.

Maximum Dose to an Off-Site Individual.
Basad ontheradioactivity inliquid effluentsrel eased
from the WV DP (lagoon 3, the sawage treatment
plant, and thefrench drain) during 2001 an off-site
individua could havereceived amaximum EDE of
0.024 mrem (0.00014 mSv). Approximately 90% of
thisdosewasfrom cesum-137. This0.014 mrem
(0.00014 mSv) doseisnegligiblein comparisonto
the 295 mrem (2.95 mSv) that an average member
of the U.S. population receives in one year from
natural backgroundradiation.

Themaximum off-steindividuad EDE duetodrain-
agefromthenorth plateau (north swamp and north-
east swamp) is0.021 mrem (0.00021 mSv). The
combined EDE tothemaximally exposedindividud
from liquid effluentsand drainage is0.035 mrem
(0.00035mSv). Thisannua doseissomewhat less
than the 2000 estimate and isnegligiblein com-
parisonto the 295 mrem (2.95 mSv) that an aver-
age member of the U.S. population receivesin
oneyear from natural background radiation.

Collective Dose to the Population. As a re-
ault of radioactivity releasedinliquid effluentsfrom
the WV DP (lagoon 3, the seawagetreatment plant,
and thefrench drain) during 2001, the popul ation
living within 50 miles (80 km) of the sitereceived
acollective EDE of 0.010 person-rem (0.00010
person-Sv). The collective doseto the popul ation
from the north plateau drainage is 0.12 person-
rem (0.0012 person-Sv). Thisestimateis based
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onapopulationof 1.35millionlivingwithinthe50-
mile (80-km) radius. Theresulting average EDE
fromlagoon 3, thesawagetrestment plant, thefrench
drain, and north plateau drainage (north swamp and
northeast swamp) per individua is9.7E-05 mrem
(9.7E-07 mSv). This dose of 0.000097 mrem
(0.00000097 mSv) isaninconsequential additionto
thedosethat an average personreceivesinoneyear
fromnatura background radiation.

Calculated Dose From L ocal
Foodstuff Tests

Fish. Samplesof fishwerecollected from Cattarau-
gusCreek from May 2001 through November 2001.
Twenty fish were collected both at background lo-
cationsupstream of thesiteand at | ocationsdown-
stream of the site above the Springville dam. Ten
fishwerecollected a pointsdownstream of thesite
below thedam. Edibleportionsof fish sampleswere
andyzed for strontium-90 and cesum-137, and the
vaueswerecompared with backgroundvaues. (See
TableF-4[pp. F-6through F-8].)

Cesium-137 concentrationsin fish collected down-
stream of the site but abovethe Springvilledam
were not statistically higher than background.

Strontium-90 inindividual fish collected down-
stream of the Site, abovethe Springvilledam, was
detectable at dlightly abovethe average median
control sample concentrations. The calculated
maximum doseto an individual from consuming
46 pounds (21 kg) of near-sitefishwould be 0.01
mrem (0.0001 mSv). Thisdoseisroughly equiva-
lent to the dose received every eighteen minutes
from natural background radiation.

Milk. Milk sampleswere collected from various
nearby dairy farmsthroughout 2001. Control samples
were collected from farms 15to 20 miles(25to 30
km) to the south and north of the WVDP. Milk
sampleswereanayzed for tritium, potassium-40,

Calendar Year 2001



Chapter 4. Radiological Dose Assessment

grontium-90, iodine-129, and cesum-137. (See Table
F-1[p. F-3].) Ninenear-stemilk sasmpleswerecol-
lected and compared with e ght background samples.
Averagevauesfor tritium, strontium-90, iodine-129,
and cesum-137 wereeither below detection limits
or not statistically different from control concentra-
tions. Naturaly occurring potassum-40wasused as
anintringcreferencepoint for thesamples.

Beef. Near-site and control samples of locally
raised beef were collected in 2001. These samples
wereanalyzed for tritium, strontium-90, and ce-
sum-137. Two samplesof beef muscletissuewere
collected from background | ocationsand two from
near-sitelocations. Individual concentrations of
measured radionuclidesin near-site sampleswere
either below detection limitsor not satisticaly dif-
ferent from concentrations at control locations.
(SeeTableF-2[p. F-4].)

Venison. Meat samplesfrom three near-siteand
three control deer were collected during thefall
of 2001. (See Table F-2[p. F-4].) These samples
weremeasured for tritium, strontium-90, cesium-
137, and other gammar-emitting radionuclides. In-
dividua concentrationsof measured radionuclides
in near-site venison samples were either below
detection limitsor not statistically different from
concentrationsat control locations.

Produce (Corn, Beans, and Apples). Near-site
and background samplesof corn, beans, and gpples
were collected during 2001 and analyzed for tri-
tium, potass um-40, cobalt-60, strontium-90, and
cesium-137. (See Appendix F, Table F-3 [p. F-
5].) Individual concentrationsof al themeasured
radionuclidesin near-site produce sampleswere
ether below detection limitsor not statistically dif-
ferent from concentrationsat control locations.

See Appendix B (pp. B-37 through B-40) for the

locations from which background biological
samplesare collected.
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Predicted Dose From All
Pathways

Thepotential doseto the publicfromboth airborne
and liquid effluentsreleased from the Project dur-
ing 2001 isthe sum of theindividual dose contri-
butions. The cal culated maximum EDE from all
pathways to a nearby resident was 0.040 mrem
(0.00040 mSv). Thisdoseis 0.040% of the 100
mrem (1 mSv) annud limitin DOE Order 5400.5.
The estimated dose from radon-220 to the same
nearby resident was approximately 0.02 mrem.

Thetotal collective EDE to the population within
50 miles (80 km) of thesitewas0.19 person-rem
(0.0019 person-Sv), with an average EDE of
0.00014 mrem (0.0000014 mSv) per individual.
The estimated radon-220 doseto the popul ation
was approximeately 0.72 person-rem.

Table4-2 (p. 4-6) summarizesthe dose contribu-
tionsfrom all pathways and compares theindi-
vidual doseswith the applicable standards. The
low dosescal culated using computer modeling are
corroborated by thelow or non-detectable doses
calculated from local foodstuff test data.

Figure 4-2 (facing page) shows the calculated
annua dosetothe hypothetica maximally exposed
individual over thelast fourteen years. The esti-
mated dosefor 2001 (0.040 mrem) islower than
theannual dosereported for 2000 (0.061 mrem).
Thedecreasein dosefractionfromair emissions
in 2001 isattributed to the continuing decreasein
iodine-129 emissions. Thelower dose from the
liquid pathway ismostly theresult of alower vol-
ume of releases from the water treatment sys-
tem. Thisdecreaseincludesthe continuing effect
of themigration of thegrossbetaplume. (See Spe-
cia Groundwater Monitoring in Chapter 3[p. 3-
15].)
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Dose to Biota: Aquatic and Terrestrial Wdlife
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Figure 4-2. Effective Dose Equivalent from Liquid and Airborne Effluentsto a Maximally Exposed
Individual Residing Near the WVDP
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Figure4-3 (p. 4-14) showsthe collective doseto
the population over thelast fourteen years. (See
Fig. A-14[p. A-16] for amap of the popul ation
sectors.) A five-year upward trend, primarily from
anincreasein vitrification activities, reversedin
1998 and thenin 1999 through 2001 continued down
towardsprevitrification levels.

Aswiththeindividual dose, adight downward
trendin collective dosefrom treated liquid efflu-
ents, directly linked to a noticeable decreasein
thevolume of water treated, was noted in 2001.

Theoverd| radioactivity represented by thesedata
confirm the continued inconsequential additionto
the natural background radiation dosethat thein-
dividuals and population around the WV DP re-
ceivefrom Project activities.

Risk Assessment

Estimates of cancer risk fromionizing radiation
have been presented by the National Council on
Radiation Protection and M easurements (1987b)
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and the National Research Council’s Committee
onBiologica Effectsof lonizing Radiation (1990).

These reports estimate that the probability of fa-
tal cancer induction to the public, averaged over
all ages, rangesfrom 0.0001 to 0.0005 cancer fa
talities/rem. The most recent risk coefficient of
0.0005 (International Commission on Radiologi-
cal Protection 1991) was used to estimaterisk to
amaximally exposed off-siteindividual. There-
aulting estimated risk tothishypothetical individua
from airborne and waterborne releases was a
0.000000020 probability of acancer fatality (1
chancein50 million). Thisrisk iswell below the
range of 0.000001 to 0.00001 per year considered
by the International Commission on Radiological
Protectionin Report 26 (1977) to beareasonable
leve of risk for any individua member of thepublic.

Doseto Biota: Aquatic and
Terrestrial Wildlife

Radionuclidesfrom both natural and man-made
sourcesmay befound in environmental mediasuch
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Chapter 4. Radiological Dose Assessment
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Figure 4-3. Collective Effective Dose Equivalent from Liquid and Airborne Effluents
to the Population Residing Within 50 miles (80 km) of the WVDP
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aswater, sediments, and soils. Inthe past, it has
been assumed that if radiological controlsare suf-
ficient to protect humans, other living thingsare
also likely to be sufficiently protected. Thisas-
sumptionisnolonger considered adequate, sSince
populations of plantsand animalsresiding in or
near these media or taking food or water from
these mediamay be exposed to a greater extent
than are humans. For this reason, the DOE has
prepared a technical standard which provides
methodsand guidanceto be used to eval uate doses
of ionizing radiation to popul ations of aguatic ani-
mals, terrestria plants, andterrestria animals.

Methodsin thisdraft technica standard, A Graded
Approach for Evaluating Radiation Doses to
Aquatic and Terrestrial Biota (ENVR-0011,
DOE, June 2000), were used in 2001 to evaluate
radiation doses to aquatic and terrestrial biota
within the confines of the Western New York
Nuclear Service Center (WNYNSC), whichin-
cludesthe WV DP. Doseswere assessed for com-
pliance with thelimit in DOE Order 5400.5 for
aguatic animals (1 rad per day) and for compli-
ancewith thethresholdsfor terrestrial plants(also

4-14
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1 rad per day) and for terrestrial animals (0.1 rad
per day), asproposed in ENV R-0011. Note that
the absorbed dose unit (rad) isused for biotain-
stead of the unitsused for indicating human risk
(rem).

RAD-BCG, a calculation tool provided by the
DOE for implementing ENV R-0011, wasused to
compare existing radionuclide concentration data
from environmental sampling with biotaconcen-
tration guide (BCG) limits. Datacollected from
surfacewaters, sediments, and soilsonand around
the WNYNSC over a ten-year period (1991 -
2000) were used in abaseline evaluation. For a
more near-term assessment, asecond evaluation
was completed using surfacewater datafrom 2001
and sediment data from 1997 - 2001. (See Ap-
pendices A and B for maps and descriptions of
monitoring and surveillancelocations. Radionu-
clidesanalyzed for each medium at each location
arelisted in Appendix B. See Appendix C for a
listing of resultsfrom theselocationsin 2001.)

Concentrationdatafor radionudidesineachmedium
wereentered to the calculation tool. The valuefor

Calendar Year 2001
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eachradionuclidewasautomaticaly divided by the
BCGinorder to cdculateapartia fractionfor each
nuclidefor each medium. Partia fractionsfor each
medium were added to produceasum of fractions.

It wasfound that theisotopeswith thehighest sums
of fractions—theradionuclidesthat contributed the
largest component of both agueticand terrestrid dose
to biota—were strontium-90 and cesium-137. Per
guidancein ENVR-0011, the popul ationsof organ-
ismsmost sengtiveto strontium-90 and cesum-137
inthis evauation—that is, those populationsresid-
ing on the WNY NSC that were most likely to be
adversdly affected via the aquatic and terrestria
pathways— were determined to be popul ations of
the raccoon (aguetic dose) and thedeer mouse (ter-
restrial dose). Assuch, thisstudy doesnot pertainto
pathwaysto humans, which areaddressed e sewhere
in this chapter. (See Dose Assessment Methodol -

ogy [p.4-3].)

The aquatic doselimit from DOE 5400.5 may be
assumed to have been met if the sum of fractions
for the water medium plusthat for the sediment
mediumislessthan 1.0. Smilarly, proposed dose
limitsfor both terrestrial plantsand animalsmay
be assumed to have been met if the sum of frac-
tionsfor the water medium plusthat for the soil
mediumislessthan 1.0.

In accordance with the approach described in
ENVR-0011, ageneral screening wasfirst con-
ducted using the maximum radionuclide concen-
trationsfrom surfacewaters, sediments, and soils.
Maximum radionuclide concentrationsfrom the
10-year sampling database exceeded applicable
genera screening BCG limitsfor both aquatic and
terrestrial evaluations, asdid the concentrations
from the 2001 surface water data and the more
recent sediment data.

Asrecommended in ENVR-0011, asite-specific
screening wasthen done using estimates of aver-
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ageradionuclide concentrationsderived from mea:
surement seriesin surfacewaters, sediments, and
soils. Average concentrationsfor each medium,
applicable BCGs, partial fractions, and sums of
fractionsfor theten-year baseline study aretabu-
lated in Table 4-3 (p. 4-16).

At thesite-specific screening leve for thefull ten-
year period, thesum of fractionsfor theaguatic sys-
tem evaluation was 0.45 and that for theterrestrial
system eva uationwas0.57. The comparablesums
of fraction usng themore near-term datawere 0.37
and 0.57, respectively. Thesumof fractionsfor each
assessment waslessthan 1.0, indicating that appli-
cableBCGswere met for boththe aquaticand ter-
restrial evaluations. It wastherefore concluded that
populaionsof aquaticandterrestrid biota(both plants
and animals) on the WNY NSC are not being ex-
posed to dosesin excess of theexisting DOE dose
Sandardfor aguatic organiamsand therecommended
gandardsput forthin ENVR-0011 for terrestrid biota,

Summary

Predictivecomputer modeding of airborneand water-
borne rel eases resulted in estimated hypothetical
dosestothemaximaly exposedindividud that were
ordersof magnitudebelow al gpplicable EPA stan-
dardsand DOE Orders, which placelimitationson
there ease of radioactivematerid sand dosetoindi-
vidua membersof thepublic. Thecollectivepopula-
tion dose al S0 was assessed and found to be orders
of magnitude below the natural background radia-
tiondose. Additiondly, it wasdetermined that biota
at theWVDP are exposed at afraction of the sug-
gested maximumradiationlevels.

Based ontheoverd | dose assessment, the WV DP
wasfound to bein compliance with applicable ef-
fluent radiol ogica guidelinesand standardsduring
calendar year 2001. Table4-4 (p. 4-17) provides
a summary of WVDP releases and calculated
dosesin specified DOE formeat.
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Chapter 4. Radiological Dose Assessment

Table 4-3
Evaluation of Doseto Aquatic and Terrestrial Biota

Based on average radionuclide concentrationsin waters, sediments, and soilsfrom ten years of monitoring, the sum
of fractions for the aguatic system evaluation was 0.45 and that for the terrestrial system evaluation was 0.57.
Evaluations using more recent data— surface water datafrom 2001 and sediment datafrom 1997 - 2001 —resulted in
aquatic and terrestrial sums of fractions of 0.37 and 0.57, respectively. Each sum of fractions was less than 1.0,
indicating that applicable biota concentration guides (BCGs) were met for both the aquatic and terrestrial evalua-
tions. The calculated sum of fractions for aguatic organismsfor the near-term assessment was | ess than the sum of
fractions calculated for the 10-year baseline. It was therefore concluded, based on both long-term and near-term
results, that populations of aguatic and terrestrial biota on the WNY NSC are not being exposed to dosesin excess
of the existing DOE limit for aguatic organisms (U.S. Department of Energy, February 1990) and the international
standardsfor terrestrial organisms (International Atomic Energy Agency, 1992).

Aquatic System Evaluation (Long-Term [10-Year] Data Set)

Nuclide Water Mean Water Water Sediment Mean Sediment Sediment Water and
BCG* Value Partial BCG* Value Partial Sediment
(pCilL) (pCilL) Fraction (pCilg) (pCilg) Fraction Sum of Fractions

Cesium-137 426 13.0 3.05E-01 3,120 7.00 2.24E-03 0.31

Strontium-90 278 37.1 1.33E-01 582 1.76 3.02E-03 0.14

All Others NA NA 9.00E-03 NA NA 3.90E-04 <0.01

Sum of Fractions (Long-Term data) 4.47E-01 5.65E-03 0.45

Sum of Fractions (Near-Term data) 0.37

Terrestrial System Evaluation (Long-Term [10-Year] Data Set)

Nuclide Water Mean Water Water Soil Mean Soil Soil Water and
BCG* Value Partial BCG* Value Partial Soil
(pCilL) (pCilL) Fraction (pCilg) (pCilg) Fraction Sum of Fractions

Cesium-137 599,000 130 2.17E-05 20.8 5.95 2.87E-01 0.29

Strontium-90 54,500 37.1 6.81E-04 225 6.26 2.78E-01 0.28

All Others NA NA 1.73E-05 NA NA 1.00E-03 <0.01

Sum of Fractions (Long-Term data) 7.20E-04 5.66E-01 0.57

Sum of Fractions (Near-Term data) 0.57

* The BCGs are cal culated values. Except for the sums of fractions, which are rounded to two significant digits, all values are
expressed to three significant digits.
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Summary

Table 4-4

WVDP Radiological Dose and Release Summary

WYVDP Radiological Dose Reporting Table CY 2001

Dose to the % of DOE Estimated Population within Estimated Natural
Maximally Exposed 100-mrem limit Population Dose 50 miles Radiation Population
Individual 2000 Projection Dose
(1990 census)
0.040 0.00040 0.040 0.19 0.0019 1,350,000 398,000
mrem (mSv) person-rem  (person-Sv) person-rem
WV DP Radiological Atmospheric Releasest CY 2001 in Curies (Bq)
Tritium |Kr-85| Noble Gases|Short-Lived| Fission and Total Total Total Total Total Other
(T,,<40 dy) | Fission and| Activation |Radioiodine|Radiostrontium| Uranium* | Plutonium| Other (Rn-220)
" Activation | Products Actinides
Products (T1/2>3 hr)
(T1/2<3 hr)
2.66E-02 | NA NA NA 7.89E-04 5.30E-04 3.28E-04 3.02E-07 1.11E-06 | 2.12E-06 | 2.27E+03
(9.83E+08) (2.92E+07) | (1.96E+07) | (1.21E+07) | (1.12E+04) | (4.10E+04) | (7.86E+04)| (8.40E+13)

WVDP Liquid Effluent Releases* of Radionuclide Material CY 2001 in Curies(Bq)

Tritium Fission and Total Total Total Total Total
Activation Radioiodine | Radiostrontium| Uranium** | Plutonium Other
Products Actinides
(T1/2>3 hr)
1.20E-01 5.76E-03 1.55E-04 1.37E-01 7.52E-04 9.27E-06 2.35E-05
(4.43E+09) (2.13E+08) (5.73E+06) (5.09E+