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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 2004.

Monitoring and surveillance of the WVDP facilities are conducted to verify that public health and safety and
the environment are protected. The quality assurance requirements 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 New York State-licensed Disposal Area.

At the WVDP, radiological air emissions are controlled and permitted by the U.S. Environmental Protection
Agency (EPA) under National Emission Standards for Hazardous Air Pollutants, Subpart H, regulations.
Nonradiological liquid effluent discharges are controlled and permitted through the New York State
Pollutant Discharge Elimination System.

Air, surface water, groundwater, drinking water, soil, sediment, and biological samples are collected and
analyzed for radiological and nonradiological constituents. The resulting data are evaluated to assess 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 radiological
releases in 2004 were less than one-tenth of one (1) percent of the EPA limit. Combined airborne and
waterborne radiological releases in 2004 to the same individual were less than one-tenth of one (1) percent of
the DOE limit.

The Project’s continuing commitment to safety was reaffirmed in 2004 when it was recertified as a DOE-
Voluntary Protection Program (VPP) STAR site and approved for renewed membership in the EPA’s
National Environmental Performance Track. The WVDP is one of the few DOE sites to be awarded both the
VPP STAR and National Environmental Performance Track membership. In 2004, West Valley Nuclear
Services Company (WVNSCO) was awarded the DOE’s Legacy of Stars Award, which was given in
recognition of the continuance of three consecutive years as a Star of Excellence contractor.

[f you have any questions or comments about the information in this report, please contact the WVNSCO
Community Relations Department at (716) 942-2152 or complete and return the enclosed survey.

Sincerely,

Project






SUMMARY OF CHANGES TO THE 2004 WVDP ANNUAL SITE ENVIRONMENTAL
REPORT
FROM THE 2003 ANNUAL SITE ENVIRONMENTAL REPORT

This report, prepared by the U.S. Department of Energy (DOE) West Valey Demonstration Project
(WVDP) office, summarizes the environmental protection program at the WV DP for calendar year (CY)
2004. Monitoring and surveillance of the facilities used by the DOE for the WVDP are conducted in
order to protect public health and safety and the environment. The quality assurance requirements 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 Y ork State Energy
Research and Development Authority’s New Y ork State-licensed Digposal Area.

Changes in content for the 2004 Annual Site Environmental Report (ASER) are summarized below.
REVISIONS AND ADDITIONS
. The Environmental Compliance Summary was updated for CY 2004 to describe implementation

of the WV DP environmental management system (EMS), compliance with DOE Orders, status of
regulatory compliance, and permits effective during the year.

. Data and text were updated throughout to reflect results from the CY 2004 environmental
monitoring program. Tables, graphs, maps, supplemental information sections, and references
were updated.

. In an effort to further improve the readability of the ASER, sections were condensed by removing

and referencing historical information and supplemental commentary and visual aids.

. To clarify the scope of the various super solid waste management units (SSWMUSs) included in the
groundwater program, one (1) new table that defines constituent solid waste management units for
each SSWMU was added to Chapter 4.

. Data tables from three (3) air monitoring locations that were discontinued in 2003 (ANSEISK,
ANLLW2V, and AFNASHV) were deleted from Appendix D. A datatable for a new monitoring
location at the Remote-Handled Waste Facility (ANRHWFK) was added.

. In Appendix E, Table E-1, that summarizes the groundwater monitoring network, was condensed
and reformatted. Dataformerly intwo groundwater data tables that summarized indicator results
from north plateau seeps and well points, respectively, were merged into other tables and the two
tables were deleted from Appendix E.

. A datatable summarizing analytical results for rail bed soil sampling was added to Appendix G.
. Two tables summarizing temperature and barometric pressure data were deleted from Appendix I.
. A new datatable summarizing results of the Mixed Analyte Performance Evaluation Program, a

crosscheck program in which the WV DP began participating in 2004, was added to Appendix J.



SPECIAL ISSUESIN CY 2004

. Construction of the Remote-Handled Waste Facility was completed. Processing of radioactive
waste in the facility began in June 2004.

. In the main plant, the head end cells and extraction cell #2 were decontaminated.

. Magjor vesselswere removed from the vitrification cell and packaged in secure containers.
Decontamination of the vitrification cell continued throughout the year.

. Portable air samplers were used to monitor outdoor ventilation enclosures and portable ventilation
units that were used in an expanded role to ventilate decontamination activities in the main plant.

. Processing, packaging, and shipping of low-level radioactive waste continued throughout the year.
. Sodium-bearing wastewater consisting of flushed liquid retrieved from the waste tank farm was

solidified with cement into 17 containersthat await off-site shipment.

. In preparation for future waste shipments by rail, the on-site railroad spur was repaired. Before
repairs were completed, the rail bed soils were characterized for chemical constituents to identify
appropriate soil management practices.

. In preparation for eventual site closure, several temporary office trailers and other structures that
were no longer needed were dismantled and moved off site.

. The WVDP Waste Management Final Environmental | mpact Statement was issued in January
2004.
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Preface

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

It is the policy of the WVDP 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 VWWDP is
committed to full compliance with applicable federal and New York Sate laws and regulations for the
protection of the environment, to continual improvement, to the prevention and/or minimization of
pollution, and to public outreach, including stakeholder involvement.

This report represents a single, comprehensive source of off-site and on-site environmental monitor-
ing data collected during 2004 by environmental monitoring personnel. The environmental monitor-
ing program and results are discussed in the body of this report. Additional monitoring information is
presented in the appendices. Appendix A contains maps of on-site and off-site sampling locations.
Appendices B through L can be found in electronic format on the compact disk (as indicated by the &3
icon) located inside the back cover. Appendix B is a summary of the site environmental monitoring
schedule. Appendices C through J contain summaries of data obtained during 2004 and are intended
for those readersinterested in more detail than is provided in the main body of the report. Appendix K
lists laws and regulations pertaining to the WVDP. Appendix L provides groundwater monitoring data
from the New York Sate-licensed Disposal Area.

Requests for additional copies of the 2004 Annual Ste Environmental Report and questions regarding
the report should be referred to the VWDP Community Relations Department, 10282 Rock Springs
Road, West Valley, New York 14171 (telephone: 716-942-2152). Additional Project information, in-
cluding VWDP site environmental reports, is available on the internet at http: //mwwww.doe.gov.

i
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EXECUTIVE
SUMMARY

Pur pose of This Report

The Annud Site Environmental Report for the
West Valley Demonstration Project (WVDP or
Project) is published to provideinformeation about
environmental conditions at the WV DP to mem-
bers of the public living near the site and to other
interested stakeholders. TheWVDPislocated in
western New York State, about 30 miles (50 km)
south of Buffalo, within the New York State-
owned Western New York Nuclear Service Cen-
ter. In accordance with U.S. Department of
Energy (DOE) Order 231.1A, “Environment,
Safety, and Health Reporting,” this report sum-
marizes calendar year (CY') 2004 environmental
monitoring dataso asto describethe performance
of the WV DP's environmental management sys-
tem (EMS), confirm compliance with standards
and regulations, and highlight important programs.
Activities at the WV DP are being conducted in
conjunctionwiththe New York State Energy Re-
search and Development Authority.

Major Site Programs

TheWVDPislocated onthesite of aformer com-
mercia nuclear fuel reprocessing plant, whichwas
shut downin 1976. In 1980, Public Law 96-368
(the WVDP Act) was passed. This Act autho-
rized the DOE to demonstrate a method for so-

EXE-1
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lidifying 600,000 galons (2.3 million liters) of lig-
uid high-level radioactive waste (HLW) that re-
mained at the West Vdley site. Vitrification of the
HLW, begunin 1996, was completed in Septem-
ber 2002. Activitiesfor decontaminating thevitri-
fication and support facilities and for disposing of
wasteswerethen initiated and continued through
CY 2004. Mgjor activitiesthat occurred in 2004
wereasfollows.

Operation of theRemote-Handled Waste Fa-
cility (RHWF). Construction of theRHWF, afa
cility used to prepare higher-activity wastes for
shipment and disposal, was completed in early
2004. Extensive start-up/readinessreviews were
performed to assess readiness to begin radioac-
tive operations. In June 2004 the facility began
processing radioactivewaste.

Decontamination of Facilities. Decontamina-
tion of three mgjor cellsinthemain plant (the pro-
cessmechanica cell, thegeneral purposecell, and
extraction cell 2), including removal of equipment,
vessels, and process piping, was completed in

A reader opinion survey has been inserted in
this report. If it is missing, please contact the
Community Relations Department at (716) 942-
2152. Additional Project information is avail-
able on the internet at http://Amwwwv.doe.gov.
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2004. Magjor vesselswere removed from thevitri-
fication cell and packaged in secure containers.
Decontamination activitiesin the vitrification cell
continue.

Waste Management. Management of HLW,
transuranic waste, mixed waste (i.e., waste that
is both hazardous and radioactive), low-level ra-
dioactivewaste (LLW), hazardous waste, and non-
hazardous regulated waste continued to be a
priority a the WV DPin 2004. Processing of LLW
continued, and sodium-bearing waste originally
from the waste tank farm and stored inthe main
process plant was solidified with cement into 17
containersthat are currently stored on site.

In preparation for future waste shipments by rail,
theon-siterailroad spur wasrepaired inthe sum-
mer of 2004.

Nomixed or hazardouswaste was shipped in 2004,
however, 104,427 cubic feet (about 3,000 cubic
meters) of LLW were sent off site. Approximately
20 tons (18 metric tons) of nonradioactive, non-
hazardous materia were sent off steto solid waste
management facilities in 2004. Of this amount,
about one ton was recycled. The WVDP also
shipped 1,070 tons (971 metric tons) of digested
sludge and treated wastewater from the site sani-
tary and industrial wastewater treatment facility
tothe Buffalo Sewer Authority for disposal.

In 2004, as part of the sites EMS, the WVDP
continued a long-term waste minimization and
pollution prevention program to promote affirma:
tive procurement and minimize the generation of
LLW, mixed waste, hazardous waste, industrial
waste, and sanitary waste.

Preparation for Eventual Site Closure. In 2004,
preparation of the Decommissioning and/or Long-
Term Stewardship Environmental Impact State-
ment continued. To reduce the site "footprint,”
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several temporary officetrailers and other struc-
turesthat were nolonger needed weredismantled
and moved off site.

Environmental M onitoring. Aspart of theEMS,
the WV DP continued to monitor the environment
onand near thesiteto detect and evaluate changes
inthe environment resulting from Project (or pre-
Project) activities and to assess the effect of any
such changes on the environment or human popu-
lation.

Key Initiatives

Environmental Performance Indicators. In
2004, theWVDPre-appliedtotheU.S. Environ-
mental Protection Agency for continued member-
shipinthe Nationa Environmenta Performance
Track program. TheWV DPrenewal request was
accepted in December 2004. Three new commit-
ments were established for thethree-year period
of CY 2004—-2006: (1) elimination of halon 1301
from fire-suppression systemson site, (2) a10%
reduction in total energy usage, and (3) a 10%
reductionintotal radiological curiesdischargedin
wastewater. Thefirst commitment was completed
in 2004. The other commitments are on track to
be met during the three-year period.

Pollution Prevention/Waste Minimization
Goals. In2004, the WV DP continued itsprogram
of reducing and eliminating the amount of waste
generated from site activities. Emphasis on good
business practices, sourcereduction, and recycling
continued to reduce the generation of LLW, mixed
waste, hazardous waste, sanitary wastes, and in-
dustria wastes (such as paper, glass, plastic, wood,
and scrap metal). Waste minimization goals for
2004 in three of the above five waste categories
(LLW, mixed, and hazardous) were met or ex-
ceeded. Although generation of both industrial
waste and sanitary waste was reduced in 2004,
target reductions from the 1993 baselines were
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not met. (Theindustrial reduction target was 60%;
actual reduction was 11%. The sanitary waste
reduction target was 75%; actual reduction was
58%.)

Environmental M anagement
System

The WVDP EMSS satisfies the requirements of
DOE Order 450.1, Environmental Protection Pro-
gram. TheWVDP EMSisanintegral part of the
WVDP Integrated Safety Management System.
In 2004, the WV DP continued to demonstrateits
commitment to an al-inclusive approach to safety,
coordinating the EM Swith other safety manage-
ment and work planning processes through the
integrated environmenta, health, and safety man-
agement program.

Recognition and Awards. The DOE's Legacy
of Stars Award was presented to the WV DP by
the Voluntary Protection Program (VPP) Partici-
pantsAssociationin 2004. TheWV DPisthefirst
(and only) sitetoreceive the Legacy of Stars des-
ignation, whichisgiven to sitesin recognition of
the continuance of three consecutive years as a
Star of Excellence contractor. The Star of Excel-
lence, the highest VPP award for safety, is
awarded to sites that have full commitment to
maintaining qudity, safety, and health programs.

In 2004, the West Valley Nuclear Services Com-
pany was recognized by its parent company, Wash-
ington Group Internationd , with aSafe Project of
the Year Award. Both awards were given in a
year that saw the WVDP achieve its best safety
record in morethan 20 years, reaching more than
2.5 million consecutivework hourswithout alost
timework injury or illness.

Compliance. Management at the WVDP con-
tinued to provide strong support for environmen-
ta compliancein 2004. DOE Ordersand gpplicable
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state and federd statutes and regulations arein-
tegrated into the Project's compliance program.

InCY 2004:

* nonoaticesof violation or inspection findingsfrom
any environmental regulatory agencies were re-
ceived by the WVDP.

* inspectionsby the New York State Department
of Environmental Conservation and the local de-
partment of hedth verified Project compliancewith
the applicable environmental and health regula-
tions.

* the WV DP continued to successfully monitor
waste management areas at the site to comply
with the Resource Conservation and Recovery Act
83008(h) Administrative Order on Consent.

* the Project met the requirements of the Emer-
gency Planning and Community Right-to-K now
Act by collecting information about hazardous
materials used at the Project and making thisin-
formation availableto thelocal community.

» anupdated New York State Pollutant Discharge
Elimination System (SPDES) permit wasreceived.
The updated permit, which took effect on Janu-
ary 1, 2005, added 20 sormwater monitoring points
to the five effluent points already included inthe
permit. In May 2004, one exceedence of apermit
limit occurred when total suspended solids ex-
ceeded the daily maximum limit.

Environmental M onitoring. Aspart of theEMS,
the WV DP monitors on-sitefacilities and the sur-
rounding environment. Radionuclides present at
theWV DP are primarily residuesfromtherepro-
cessing of commercia nuclear fuel during the
1960s and early 1970s. A very small fraction of
these radionuclidesisreleased off site during the
year through ventilation systems and liquid dis-
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charges. Potential pathways of exposureinclude
inhalation of gases and particulates, ingestion of
locally-grown food products, consumption of fish,
beef, and venison, and exposure to external pen-
etrating radiation emitted from contaminated ma-
terials. These exposure pathways are routinely
monitored at the WV DP.

Radiological Releases. The primary source of
airborneradionuclide emissions at theWVDPis
the main stack of the process building.

Thelargest single source of waterborne radioac-
tivity in effluents from the WVDP is lagoon 3,
from which treated water is released in batches.
Eight batchestotaling approximately 15.0 million
gdlons (56.6 million liters) werereleased fromthe
Project in 2004. Seepage of groundwater contami-
nated with strontium-90 from pre-Project opera-
tions across the north plateau in an elongated
plume was another waterborne source of radio-
activity in2004.

Estimated Dose. In 2004, the estimated doseto a
maximally exposed off-siteindividual (MEOSI)
from airborne emissions at the WVDP was
0.0015 mrem (0.000015 mSv), about 0.02% of the
10 mrem EPA standard. Estimated dose from
waterborne sourcesin 2004 wasabout 0.047 mrem
(0.00047 mSv), with 0.016 mrem attributableto
liquid effluent releases and 0.031 mrem attribut-
ableto the north plateau drainage.

Total estimated doseto the MEOSI from both air-
borne and waterborne sources in 2004 was
0.049 mrem (0.00049 mSv), about 0.05% of the
annual 100 mrem DOE standard. In comparison,
the typical dose to a member of the public from
natural background sourcesis 295 mrem per year.
Estimated dose to the population withina50-mile
(80-kilometer) radius of the WV DP from DOE
activitiesin 2004 was 0.20 person-rem (0.002 per-
son-Sv). Thissame populationwould havereceived
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approximately 453,000 person-rem from natural
background radiationin 2004.

Doseto Biota. An evauation of doseto biotafor
CY 2004, as part of the WV DP environmental
monitoring program, resulted inthe conclusionthat
populations of aquatic and terrestrial biota (both
plantsand animals) are not being exposed to doses
in excess of the existing DOE dose standard for
aquatic animals and the recommended standards
for terrestria biota.

Nonradiological Releases. Nonradiological re-
leases from Project waste water were measured
under thesite's SPDES permit. In 2004, one mea:
surement for total suspended solids exceeded the
maximum dally limit.

Groundwater Monitoring. Monitoring of ground-
water a the WV DP continued in 2004, including
evaluation of new wells installed around the
RHWEF. Also, monitoring of strontium-90 activity
inand around the groundwater plume on thenorth
plateau continued.

Quiality Assurance. In2004, the WV DPcontin-
ued toimplement aquality assurance program for
activities supporting the environmenta monitoring
program. As part of this ongoing effort, on-site
and subcontract laboratoriesthat analyze environ-
mental samplesfor theWV DP participatedinin-
dependent performance evaluation studiesfor both
radiological and nonradiological constituents. In
thesestudies, test environmental sampleswith con-
centrations known by the testing agency, but un-
known by the laboratory, are analyzed. Of 101
radiological performance eval uation samples ana
lyzed by and for the WVDP, atotal of 96% fell
withinacceptancelimits. Of 80 nonradiological per-
formance eva uation samples analyzed, about 98%
were acceptable.
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Conclusion

Several ingpections, audits, and assessments of
components of the environmental monitoring pro-
gram were conducted in 2004. Although actions
wererecommended toimprovethe program, noth-
ing was found that would compromisethe quality
of the data in this report or the environmenta
monitoring programin general.

Concluson

Inaddition to demonstrating compliance with en-
vironmental regulationsand directives, eval uation
of datacollected in 2004 continued to indicate that
WV DP activities pose no threat to public health
or safety or to the environment.

EXE-5
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INTRODUCTION

Site Location

TheWest Valley Demonstration Project (WVDP
or Project) islocated inwestern New York State,
about 30 miles (50 kilometers[km]) south of Buf-
falo, New York (Fig. INT-1). The WV DPfacili-
ties occupy a security-fenced area of about 167
acres (68 hectares [ha]) within the 3,338-acre
(1,351 ha) Western New York Nuclear Service
Center (WNY NSC) located primarily inthetown
of Ashford in northern Cattaraugus County. The
security-fenced areaisreferred to as the Project
premises.

General Environmental
Setting

Climate. Although extremes of 98.6°F (37°C) and
-43.6°F (-42°C) have been recorded in western
New York, the climateismoderate, with an aver-
age annual temperature (1971-2000) of 48°F
(8.9°C). Precipitation is markedly influenced by
L ake Erieto the west and, to a lesser extent, by
Lake Ontario to the north. Regional winds are
generally from the west and south at about 9 mph
(4 m/sec).

Ecology. TheWNY NSC lieswithin the northern
deciduous forest biome, and the diversity of its
vegetationistypicd of theregion. Equaly divided
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between forest and openland, thesite provides a
habitat especially attractive to white-tailed deer
and variousindigenous migratory birds, reptiles,
and small mammals. No species on the federal
endangered species list are known to be present
onthe WNYNSC.

Geology and Hydrology. The Project lies on
New York State’'s Allegheny Plateau at an aver-
age elevation of about 1,300 feet (400 m). The
underlying geologic sedimentsinclude asequence
of glacia sediments above shale bedrock. The
Project isdrained by several small streamsandis
divided by astream valley into two general areas.
the north plateau and the south plateau.

Frank’s Creek, which entersthe WV DPsitefrom
the south and flows northward, receivesdrainage
from the south plateau. As Frank’s Creek
progresses northward, it is joined by tributaries
Erdman Brook (between the south and north pla-
teaus) and Quarry Creek (north of the Project’s
fenceine). Frank’s Creek continues northward
across the WNYNSC and flows into Buttermilk
Creek, which leaves the WNY NSC and enters
Cattaraugus Creek. (See Figs. A-2 and A-3.)
Cattaraugus Creek ultimately drainsinto Lake Erie,
to the northwest.
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Primary Operations and Activities

SteMission Primary Operations and

Activities

From 1966 until 1972, thefacility which later be-

came the WV DP was the site of a commercia

nuclear fuel reprocessing plant runby Nuclear Fuel

Sarvices, Inc. (NFS). Uranium and plutoniumwere
recovered from spent nuclear fuel for reuse. In
1972 the reprocessing facility closed for expan-
sion, but in 1976 NFS natified the New York State
Energy Research and Development Authority that
it was no longer economically feasibleto continue
inthefue-reprocessing business and the plant was
shut down. In1980, Public Law 96-368 (the West
Valley Demonstration Project Act) was passed.

ThisAct authorized the U.S. Department of En-

ergy (DOE) to demonstrate amethod for solidify-
ing 600,000 gallons (2.3 million liters) of liquid
high-leve radioactive waste (HLW) that remained
at the West Valey site. (For adetailed history of
the site, see the Introduction of the 2003 Annual

Site Environmental Report. See Appendix K-3%
for the complete text of the WV DPACt.)

The purposes of the WVDP Act were to carry
out thefollowing activities: solidify the HLW that
was |€eft a the site from the original nuclear fuel
reprocessing activities; develop suitable contain-
ers for holding and transporting the solidified
waste; transport, in accordance with application
provisions of law, thewaste solidified at the Cen-
ter to an appropriate Federal repository for per-
manent disposal; dispose of any low-level and
transuranic radioactive waste resulting from the
solidification of HLW; and decontaminateand de-
commission Project facilities used for solidifica
tion of radioactivewaste.

Vitrification of the HLW, begunin 1996, was com-
pleted in September 2002. Activities for decon-
taminating the vitrification and support facilities
and for disposing of wastes were then initiated
and continuethrough the present.

INT-3
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The following projects wereinitiated, continued,
or completed in 2004

Remote-Handled Waste Facility (RHWF). Con-
struction of the RHWF, afacility used to prepare
higher-activity wastesfor shipment and disposal,
was completed in early 2004. In June 2004 the
facility began processing radioactive waste.

Decontamination of Facilities. Decontamination
of threemajor cellsinthemain plant (the process
mechanical cell, thegenera purposecell, and ex-
traction cell 2), including removal of equipment,
vessels, and process piping, was completed in
2004. Magjor vesselswere removed from thevitri-
fication cell in 2004 and decontamination activi-
ties continued.

Waste Management. Part of the DOE’s cleanup
mission at the West Valley site is the disposd of
low-level radioactivewaste (LLW) that isgener-
ated through WV DP operations. In 2004, waste
continued to be shipped off site to disposal facili-
ties. (See adiscussion of the LLW shipping pro-
gramin Chapter 1.)

Environmental Monitoring. The primary goal of
the WV DP' s environmental monitoring program
isto detect and evaluate changes in the environ-
ment resulting from Project (or pre-Project) ac-
tivities and to assess the effect of any such
changes on the human population.

Among the factors considered in designing the
environmental monitoring programwerethetypes
of wastes and other by-products resulting from
the processing of HLW; possible pathways for
movement of contaminants into the environment;
geologic, hydrologic, and meteorologic sitecondi-
tions; quality assurance standards for monitoring
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and sampling procedures and analyses; and the
limitsand standards set by federa and state gov-
ernments and agencies. (For moreinformationon
the design of the environmental monitoring pro-
gram, see Environmenta Monitoring Program and
Exposure Pathway Monitoring in the Introduction
of the 2003 Annual Site Environmental Report.)
Results of the 2004 monitoring program aredis-
cussed in Chapters 2, 3, and 4 of thisreport.

Rdevant Demographics

Although several roads and a railway approach
or pass through the WNY NSC, the public does
not have access to the Project grounds. Deer hunt-
ing may beallowed (ayear-to-year decision), but
fishing and human habitation on the WNYNSC
are prohibited.

Land near the WNY NSC is used primarily for
agriculture and arboriculture. Downstream of the
WNY NSC, Cattaraugus Creek isused locally for
swimming, canoeing, and fishing. Although some
water is taken from the creek to irrigate nearby
golf coursegreensand treefarms, no public drink-
ing water isdrawn from the creek beforeit flows
intoLakeErie. Water from LakeErieisusedasa
public drinking water supply.

Thecommunities of West Valey, Riceville, Ashford
Hollow, and thevillage of Springville arelocated
withinapproximately 5 miles (8 km) of the Project.
The nearby population, approximately 9,200 resi-
dentswithin 6.2 miles (10 km) of the Project, re-
lieslargely on an agricultural economy. No major
indugtries arelocated withinthisarea. TheWVDP
is one of the largest employers in Cattaraugus
County.

INT- 4
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ENVIRONMENTAL
COMPLIANCESUMMARY

CALENDARYEAR2004

Compliance Program

TheWest Valley Demonstration Project (WVDP
or Project) is currently focusing on severa goas
that will lead to completion of the WVDP Act.
(SeeAppendix K™.) Construction of the remote-
handled waste facility, used to process and pack-
age radioactive Project waste into shipping
containers, was completed in early 2004 and pro-
cessing of waste beganin June 2004. Dismantle-
ment of processing equipment inthe vitrification
facility beganin 2004 and major vessals, including
themelter, wereremoved. Decontamination of sev-
eral former reprocessing cellswithinthemain pro-
cess building was compl eted and management of
radioactively contaminated groundwater continued.

In January 2003, the U.S. Department of Energy
(DOE), the federal agency that manages the
WVDP, issued a directive (DOE Order 450.1)
requiring implementation of an environmental
management system (EM S) for conducting work
at DOE sites, including the WV DP. In response
tothisdirective, the existing WV DP EM Sis con-
tinuoudly reviewed and enhanced. Elements of the
WVDPEMS aresummarizedin Table ECS-1.

Activitiesat theWVDP areregulated by various
federal and state laws that protect the public,
workers, and the environment.

ECS-1

VWWDP Annual Ste Environmental Report

Major federal environmental lawsand regulations
applicableto the WV DP are: the Resource Con-
servation and Recovery Act; the Clean Air Act;
the Emergency Planning and Community Right-
to-Know Act (enacted asTitlelll of the Superfund
Amendmentsand Reauthorization Act); the Clean
Water Act; the Safe Drinking Water Act; the Toxic
Substances Control Act; theMigratory Bird Treaty
Act; and the National Environmental Policy Act.
Theselawsareadministered primarily by the U.S.
Environmental ProtectionAgency (EPA), theU.S.
Fish and Wildlife Service, the U.S. Army Corps
of Engineers (ACOE), the New York State De-
partment of Environmental Conservation
(NYSDEC), and theNew York State Department
of Hedlth (N'Y SDOH) through programs and regu-
latory requirementsfor permitting, reporting, in-
specting, sdf-monitoring, and audits.

Becauserelease of radiologica and nonradiological
materials from an active facility cannot be com-
pletely prevented, the EPA, NY SDEC, and DOE
have established standards for such emissionsand
discharges that are intended to protect human
health, safety, and the environment. The WV DP
appliesto the EPA for permits to release limited
amounts of radiologica congtituentsto theair and
appliesto NY SDEC for apermit to release lim-
ited amounts of nonradiological constituentstothe
air and water through controlled and monitored
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effluent releasesin concentrations determined to
be safe for humans and the environment. In gen-
eral, the permits describe release points, specify
management and reporting requirements, list dis-
chargelimitson thase pallutantslikely to be presert,
and definethe sampling and analysis regimen. A
summary of permitsmay befoundin Table ECS-2.

Compliance Satus

Thefollowing summary describes WV DP com-
pliancewithDOE Orders450.1, 5400.5, and 435.1
and federa and state laws and regulations appli-
cableto the Project.

Environmental Protection Program (DOE
Order 450.1). DOE Order 450.1, issued in Janu-
ary 2003, requiresDOE sitestoimplementanEM S
by December 31, 2005. An EMS is a continuing
cycleof systematic planning, implementing, evalu-
ating, and improving processes and actions under-
taken to achieve environmental goals. Since 1999,
the WV DP hasimplemented an EM Sviapoalicies
and proceduresthat providefor accomplishingwork
through proactive management, environmental
stewardship, and integration of appropriate tech-
nologies across al Project functions. The West
Valey Nudear Services Co. (WVNSCO) EMSsa-
isfiestherequirements of both the “Code of Envi-
ronmental Management Principles’ for federal
agenciesand thelnternational Organizationfor Stan-
dardization 14001, “ Environmental M anagement
Systems:. Specificationsfor Guidanceand Use.”

Radiation Protection of the Publicand theEn-
vironment (DOE Order 5400.5). DOE Order
5400.5, issued in February 1990, established stan-
dardsand requirementsfor protection of the public
and the environment againgt unduerisk fromradia
tion resulting from activities of the DOE and DOE
contractors. The objectives of the Order were to
ensure that (1) operations are conducted so that
radiation exposures to members of the public are
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maintained withinthe limits established in the Or-
der, (2) potential exposuresto membersof the pub-
lic are as far below the limits as is reasonably
achievable, (3) routineand non-routinereleasesare
monitored and doseto the public is assessed, and
(4) theenvironment is protected from radioactive
contamination tothe extent practical.

Thisreport summarizes radiological releasesfrom
the WV DPin 2004, presents estimates of doseto
the public and the environment in 2004, and com-
pares these values with release and dose stan-
dards established by DOE Order 5400.5. (See
Appendix K®) In 2004, both releases and esti-
mates of dose to the public were well within ap-
plicablelimits.

Radioactive Waste M anagement (DOE Or-
der 435.1). DOE Order 435.1 wasissued in July
1999, and updated in August 2001, to ensurethat
all DOE radioactive waste—including high-level
waste (HLW), transuranic waste, low-level waste
(LLW), and theradioactive component of mixed
waste—ismanaged to (1) protect the public from
exposureto radioactive materids, (2) protect the
environment, (3) protect workers, and (4) comply
with applicablefederal, state, and local laws and
regulations, aswell as applicable Executive Or-
dersand other DOE directives. The*WVDP Ra-
dioactive Waste A cceptance Program,” aformal
document describing how radioectivewasteisman-
aged a the WV DP, was updated inAugust 2004.

Resource Conservation and Recovery Act
(RCRA). RCRA wasenacted to ensure that haz-
ardous wastes are managed inamanner that pro-
tects human health, safety, and the environment.
RCRA and itsimplementing regulationsgovernthe
life cycle of hazardous waste from “cradle-to-
grave” and mandate that generatorstake respon-
sibility for ensuring the proper treatment, storage,
and ultimate disposal of their wastes. TheEPA is
thefedera agency responsible for issuing guide-
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lines and regulationsfor the proper management
of solid and hazardous waste (including mixed [ra
dioactive and hazardous] waste).

InNew York, the EPA has delegated the author-
ity to issue permits and enforce these regulations
toNY SDEC. Inaddition, theU.S. Department of
Transportationisresponsiblefor issuing guidelines
and regulationsfor labeling, packaging, and spill-
reporting for hazardous and mixed wasteswhile
intransit.

A hazardouswaste permit isrequired for facilities
that treat or store large quantities of hazardous
waste for more than 90 days or dispose of haz-
ardous waste at the facility. New York State fa-
cilitiesinexigence onthedatethat hazardous waste
regulationsimpacting their operationstook effect
were required to apply for interim status from
NY SDEC by submitting aRCRA Part A Permit
Application. Facility operations during interim sta-
tus are limited to those described in the Part A
Permit Application and must comply with the In-
terim Status Standards regulations.

In 1984, the DOE notified the EPA of hazardous
waste activities at the WV DP and identified the
WVDP as a generator of hazardous waste. In
June 1990, the effective date of the New York
State regulations governing treatment, storage, and
disposal of mixed (i.e., RCRA hazardous and
Atomic Energy Commission radioactive) waste,
theWVDPfiledaRCRA Part A Permit Applica
tion with NY SDEC for storage and treatment of
hazardous and mixed wastes, and has been oper-
ating under interim status ever since.

TheWV DPupdatesits RCRA Part A Permit Ap-
plication as changes to the site’s interim status
waste-management operations occur. An updated
RCRA Part A Permit A pplication was submitted
to NY SDEC on March 6, 2001. On November
13,2001, NY SDEC responded that the RCRA Part
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A Permit modifications met the requirementsfor
changes to interim status treatment and storage
operations at theWVDP.

InaJduly 16, 2003 letter to the DOE, NY SDEC
made an officid request for the submittal of aPart
373 Permit Application for theWVDP. The com-
plete Part 373 Permit Application was transmit-
ted toNY SDEC on December 23, 2004. Facilities
withinterim status are treated as having been is-
sued a permit until a final determination by
NY SDEC onthe Part 373 Permit Applicationis
made.

Hazardous Waste Management Program. Haz-
ardous wastes at the WV DP are managed in ac-
cordancewith6 NY CRR Parts 370-374 and 376.
Hazardous and mixed wagte activitiesmust bere-
ported to NY SDEC each year through the sub-
mittal of the facility’s annual Hazardous Waste
Report. This report summarizes the hazardous
waste activities for the previous year, specifies
the quantities of waste generated, treated, and/or
disposed, andidentifiesthetreatment, storage, and
disposal facilities used. The annual Hazardous
Waste Report, which reported that the WVDP
made no hazardous waste shipmentsin CY 2004,
was submitted to NY SDEC in February 2005.

Inaddition, ahazardouswaste reduction planmust
be updated annually and filed every two years.
This plan, first submitted to NY SDEC in 1990,
documents efforts to minimize the generation of
hazardouswaste. The hazardous wastereduction
planwas updated in 2004, asrequired. The most
recent Annual Status Report for the Hazardous
Waste Reduction Program was submitted to
NY SDEC in June 2003.

Annual inspectionsto assess compliance with haz-
ardous waste regulations were conducted by
NY SDEC on March 31, 2004 and the EPA on
September 23, 2004. No deficiencieswere noted.
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Mixed Waste Management Program. Mixed
waste contains both aradi cactive component, regu-
lated under the Atomic Energy Act, and ahazard-
ous component, regulated under RCRA. Boththe
EPA and NY SDEC oversee mixed waste man-
agement at theWVDP.

TheFederal Facility ComplianceAct of 1992, an
amendment to RCRA, requires DOE facilitiesto
prepare plans (specifically, the Site Treatment
Plan) for treating their mixed waste inventories
and to update these plans annudly to account for
development of treatment technol ogies, capacities,
and changesin mixed wasteinventories. Each plan
isapproved by therespective state agency or the
EPA after consultation with other affected states
and after consideration of public comments.

TheWVDP's Site Treatment Plan is comprised of
two volumes: the Background VVolumeprovidesin-
formation on each mixed waste stream and infor-
mation on the preferred treatment method for the
waste, and the Plan Volume contains proposed
schedulesfor treating the mixed wasteto meet the
land disposal restriction requirements of RCRA.

The DOE and NY SDEC entered into a Consent
Order onAugust 27, 1996 that requiresthe comple-
tion of the milestones identified in the Plan Vol-
ume. The WV DP began implementing its Site
Treatment Planimmediately and updatesit annu-
ally to bring waste stream, inventory, and treat-
ment information current through September 30,
the end of the DOE fiscal year. The fina update
of fiscal year 2004 activitieswas sent by the DOE
toNY SDEC by thedue date of February 15, 2005.

In 2004, the WV DP made no mixed waste ship-
ments.

RCRA 83008(h) Administrative Order on Con-
sent. The DOE and the New York State Energy
Research and Development Authority

ECS-4

VWWDP Annual Ste Environmental Report

(NY SERDA) entered into aRCRA §3008(h) Ad-
ministrative Order on Consent withNY SDEC and
the EPA in March 1992. The Consent Order re-
quired NY SERDA and the DOE’s West Valley
Demongtration Project Officeto conduct RCRA-
facility investigations (RFIs) at on-site solid waste
management units (SWMU ) to determineif there
had been arelease or if there is a potential for
release of RCRA-regulated hazardous constitu-
ents from SWMUSs. The final RFI reports were
submitted in 1997, completing theinvestigative ac-
tivities associated with the Consent Order. No
corrective actionswererequired asaresult of the
RFIs. Groundwater monitoring, as specified inthe
RFI reports, continued during 2004. The WVDP
also continued to monitor SWMUs and to comply
withtherequirements of the RCRA 83008(h) Ad-
ministrative Order on Consent. Groundwater moni-
toring results are detailed in Chapter 4.

One SWMU was investigated in 2004: abreach
in the laundry wastewater line. Notification had
been submitted to the EPA and to NY SDEC, as
required in 2003.

Pursuant to arequest from NY SDEC in a Janu-
ary 2004 correspondence, areport entitled “ West
Valley Demonstration Project Solid Waste Man-
agement Unit Assessment and Current Conditions
Report” was submitted to NY SDEC in Novem-
ber 2004. Thisreport summarized the historic ac-
tivities of individual SWMUSs through the RFI
activitiesand provided current environmental moni-
toring dataand information on site activities per-
formed since the completion of the RFI reports.

Nonhazardous, Regulated Waste Management
Program. The WV DP shipped approximately 20
tons (18.1 metric tons) of nonradi oactive, nonhaz-
ardous material off site to solid waste manage-
ment facilitiesin 2004. Of thisamount, 0.97 tons
(0.88 metric tons) of lead-acid batteries and spent
lamps(i.e., universal wastes), werereclaimed or
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recycled at off-site, authorized reclamation and
recycling facilities. The WV DP also shipped ap-
proximately 1,070 tons (971 metric tons) of di-
gested dudge and treated wastewater from the
Sitesanitary and industrial wastewater treatment
facility tothe Buffalo Sewer Authority for disposal.

Waste Minimization and Pollution Prevention.
TheWYV DP continued along-term programto mini-
mizethegeneration of LLW, mixed waste, hazard-
ouswaste, industrial waste, and sanitary waste, and
to promote affirmative procurement as directed by
ExecutiveOrder 13101 (* Greening the Government
Through Waste Prevention, Recycling, and Federa

Acqguisition”) and Executive Order 13148 (“ Green-
ing the Government Through Leadershipin Envi-
ronmental Management”), which promote the
Affirmative Procurement Program and RCRA
86002, “ Federal Procurement.” These Executive
Orders are also supported by DOE Order 450.1.
The Affirmative Procurement Program specifies
respongbilitiesanddirectionfor federal agenciesin
acquiring recycled and environmentally preferable
products and services designated by the EPA in 40
CFRPart 247," Comprehens ve Procurement Guide-
linefor Products Containing Recovered Material.”

WVNSCO annualy reports chalenges and suc-
cesses associated with the purchase and use of
these materids and servicesto the DOE.

For purposes of waste-reduction tracking, waste
streams are separated into either waste from
sources directly associated with the vitrification
process or from nonvitrification sources. See
Chapter 1 for further discussion of waste minimi-
zation activitiesfrom all sourcesin 2004.

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

New York State also regulates underground stor-
agetanksthrough two programs—petroleum bulk
storage (6 NY CRR Parts 612—614) and chemical
bulk storage (6 NY CRR Parts 595-599). State
registration and minimum design requirementsare
similar to those of thefedera program except that
petroleum tank fill portsmust be color coded, us-
ing American Petroleum Institute standards, toin-
dicate the product being stored.

A 550-gallon, double-walled, steel underground
storagetank, upgradedin1998to bring itinto 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
intertitia leak-detection system, and ahigh-level
warning device, and therefore meetsthestate re-
guirements of 6 NY CRR Parts612—-614. Thisis
the only underground petroleum storage tank cur-
rently in use at the WVDP.

A former underground petroleum storage tank,
closed inplacebeforetheNew York State under-
ground storagetank program closure requirements
wereimplemented in 1985, wasremoved in 1997.
In accordance with a stipul ation agreement with
NY SDEC, asoil bioventing sysemwasinstaled
inAugust 1999 to remediate locdized petroleum
contaminated soilsinthe vicinity of the tank. The
system stimulated naturd in-situ biodegradation of
petroleum hydrocarbonsinthe sail by providing an
abundant oxygen supply to existing soil microor-
ganismswithin the contaminated soil zone. Soil and
groundwater samples were collected in 2002 to
evauate whether an adequate level of remediation
had been achieved. Based on the sample resullts,
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NY SDEC determined that no further remediation
wasrequired. Final dispositionispending the De-
commissioning and/or Long-Term Stewardship
Environmental Impact Statement.

Thereare no underground chemica bulk storage
tanks at the WVDP.

New York Sate-Regulated Aboveground Sor-
age Tanks. New York State regulates
aboveground petroleum bulk storage under 6
NY CRR Parts 612—614, and aboveground haz-
ardous bulk chemical storage under 6 NY CRR
Parts 595-599. These regul ations require second-
ary containment, external gauges to indicate the
content levels, monthly visua inspections of pe-
troleumn tanks, and documented daily, annual, and
five-year inspections of chemical tanks. Documen-
tationrel ating to these periodicingpectionsismain-
tained by theWVDP andisavailablefor regulatory
agenciesto review. Petroleum tank fill portsalso
must be color-coded, and chemicd tanksmust be
labeled toindicate the product stored.

WV DP registration at the end of 2004 included
nine aboveground petroleum tanks: three contain-
ing No. 2 fuel ail, one containing unleaded gaso-
line, and the others containing diesel fuel.

Also registered are eight aboveground chemical
storage tanks used as needed to contain nitric acid
or nitric acid mixtures. Thesetankswere emptied
in the fall of 2002, and seven of the tanks were
permanently closed near the end of 2004. The
required submittals were made to NY SDEC to
remove these seven tanks from the registration
and anew regigtration certificate isanticipated to
bereceived by the WV DP in early 2005.

Insummary, thereisoneremaining chemical bulk
storagetank at the WV DP, with plans under de-
velopment for closurein2005.
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All the tanks are equipped with gauges and sec-
ondary containment systems. The WVDP is in
compliance with themost recent requirementsto
upgrade chemica bulk storagetanksthat went into
effect in December 1999. The most current in-
pectionsby NY SDEC determined that the chemi-
cal bulk storage tanks and the petroleum bulk
storagetankswere in compliancewith New York
Stateregulations.

Medical Waste Tracking. Medical waste can
potentially expose humansto infectious diseases
and pathogens from contact with bodily fluids.
Medical evaluations, inoculations, and |aboratory
work at the on-site Health Services office regu-
larly generate potentially infectious medica wastes
that must betracked in accordancewithNY SDEC
requirements (6 NY CRR Part 364.9).

The WVDP has retained the services of a per-
mitted waste hauler and disposal firm to manage
these medical wastes. Medical wastes are steril-
ized with an autoclave by thedisposal firmtore-
movetheassociated hazard and are then disposed.
Fifty-four pounds (25 kg) of medical waste con-
sisting of dressings, protective clothing (such as
rubber gloves), and needles, syringes, and other
sharpswere generated and disposed in 2004.

CleanAir Act (CAA). The CAA, including Titles
| throughV1, establishesaframework for the EPA
to regulateair emissionsfrom both stationary and
mobile sources. These amendments mandate that
each state establish a program to permit opera-
tionof sourcesof air pollution. In 1996, NY SDEC
amended 6 NY CRR Parts 200, 201, 231, and 621
to implement the requirements of the new EPA
CAATItleV permitting processes.

InNew York State, NY SDEC issues permitsfor
stationary sources that emit regulated pollutants,
including hezardousair pallutants. Sourcesrequiring
permits are those that emit regulated pollutants
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fromaparticular source (e.g., astack, duct, vent,
or other similar opening), if the pollutants arein
quantities above apredetermined threshold.

Radiological Emissions. Air emissions of radio-
nuclides at the WV DP are regulated by the EPA
under the National Emission Standards for Haz-
ardousAir Pollutants (NESHAP) regulations, 40
CFR Part 61, Subpart H, “ National Emission Stan-
dards for Emission of Radionuclides other than
Radon from Department of Energy Facilities.” The
WV DP currently has permitsfor six radionuclide
SOUrces.

In 2004, in compliancewith updated stack inspec-
tion requirements of 40 CFR 61, Appendix B,
Method 114, sampling systems in use for major
emission points were inspected and the results
weredocumented. Visua ingpections, leak checks,
and cleaning were carried out, as appropriate.

Other less-significant sources of radionuclideemis-
sions, such asthosefrom the on-sitelaundry, do not
require permits. Non-point radiological sources of
ar emissions, such asopen-ar lagoons, aso do not
require permits. The WV DP reports the radionu-
clide emissionsfromits non-permitted and permit-
ted sourcesto the EPA annually, in accordancewith
NESHAP regulations. The annual NESHAP Re-
port is submitted to the EPA by June 30th of the
following cdendar year. Cd culaionstodemondrate
compliancewith NESHAP radioactive doselimits
showed CY 2004 dosesto beapproximatdy 0.02%
of the 10 millirem standard.

Nonradiological Emissions. Nonradiologica point
sourcesof ar emissionsareregulated by NY SDEC.
Major sourcefacilitiesare required by 6 NY CRR
Part 201 tofileaTitleV Permit Applicationunless
emissions are capped bel ow operating limits. The
WV DP submitted —and received NY SDEC's ap-
prova of —aplan for capping oxides of nitrogen
(NO,) and sulfur dioxide (SO,) at 99 tonseach.
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Shutdown of the melter in September 2002 sig-
nificantly reduced levels of NO, and SO, at the
WVDP  leaving siteboilers and generators asthe
remaining contributors. An application made to
NY SDEC to changethe New York State Facility
Air Permit to anAir Facility Registration Certifi-
cate was approved on October 28, 2004.

Air permits that were in effect at the WVDP in
2004 areincluded in Table ECS-2, West Valley
Demonstration Project Environmenta Permits.
There were no air permit or regulatory exceed-
ancesin 2004. (See also Table ECS-3.)

Emer gency Planning and Community Right-
to-KnowAct (EPCRA). EPCRA was designed
to create aworking partnership betweenindustry,
business, gateand locd governments, public hedth
and emergency response representatives, andin-
terested citizens. EPCRA isintended to address
concerns about the effects of chemicals used,
stored, and released inlocal communities.

Executive Order 13148, Greening the Government
Through Leadership in Environmental Manage-
ment, requiresal federal agenciesto comply with
thefollowing EPCRA provisions: planning notifi-
cation (Sections 302—-303), extremely hazardous
substance (EHS) rel ease natification (Section 304),
material safety data sheet (M SDS)/chemical in-
ventory (Sections 311-312), and toxic release in-
ventory (TRI) reporting (Section 313). The WV DP
continued to comply with these provisionsin 2004,
asshowninTableECS-4.

* WVDP representatives participated in semi-
annual meetings of the Cattaraugus County Local
Emergency Planning Committee (EPCRA Sec-
tions 302—-303). WV DP representatives also at-
tended meetings held by the Cattaraugus and Erie
County Emergency Management Services con-
cerning WV DP and other local emergency plan-
ning activities. Areahospitas and theWest Valley
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Volunteer Hose Company continued to participate
inon-site briefings, emergency response exercises,
and information exchanges concerning hazardous-
substance management at the WVDP. The
WV DP continuesto interface with off-site orga-
nizations with which Memoranda of Understand-
ing or Letters of Agreement exist. These
organizations are annually provided an opportu-
nity to participatein asitetour and update to bet-
ter understand on-site hazards for emergency

response.

» Compliancewith al EPCRA reporting require-
ments was maintained and all required reports
were submitted within the required timeframe.
There were no releases of EHS at the WVDP
that triggered therelease notification requirements
of EPCRA Section 304.

* Under EPCRA Section 311 requirements, the
WVDP reviews information about reportable
chemicals every quarter. If ahazardous chemical
not previously reported is present on site in an
amount exceeding the threshold planning quantity,
an M SD Sand an updated hazardous chemical list
are submitted to the state and local emergency
response groups. Thissupplemental reporting en-
sures that the public and emergency responders
have current information about hazardous chemi-
calsat theWV DP. No new chemicalswere added
to the hazardous chemicalslist in 2004 and no ad-
ditionad EPCRA Section 311 natificationswerere-
quired.

» Under EPCRA Section 312 regulations, the
WV DP submits annual reportsto state and local
emergency response organi zations and firedepart-
ments specifying the quantity, location, and haz-
ards associated with chemicals stored on site. In
2004, nine reportable chemicals were stored at
theWV DP abovethreshold planning quantities. A
list of reportable chemicalsis provided in Table
ECSS5.
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» Under EPCRA Section 313, the WVDP pro-
videsinformation about releasesto dl environmen-
tal mediaof EPA-listed TRI chemicals used at or
above specified regulatory thresholds et the WV DP.
1IN 2004, no chemical exceeded thereporting thresh-
old for the EPCRA Section 313 report.

Clean Water Act (CWA). Section 404 of the CWA
regul atesthe development of areasin and adjacent
towaters of the United States. Supreme Court in-
terpretations of Section 404 have resulted in the
inclusion of certain non-isolated wetlands in the
regulatory definition of waters of the United States.
Section 404 regulates the disposal of solids, inthe
form of dredged or fill materid, intothese areas by
granting theArmy Corps of Engineersthe author-
ity to designate disposal areas andissue permitsfor
these activities. Executive Order 11990, “ Protec-
tion of Wetlands,” directsfederal agenciesto” avoid
to the extent possiblethelong- and short-term ad-
verse impacts associated with the destruction or
modification of wetlands and toavoid direct or indi-
rect support of new constructioninwetlandswher-
ever thereisapractica dternative.” Article 24 of
the New York State Environmental Conservation
Law aso containsrequirementsfor the protection
of freshwater wetlands.

Also, Section 401 of the CWA requires applicants
for afederal license or permit pursuant to Section
404 to obtain certification from the state that the
proposed discharge complies with effluent- and
water-quality-related limitations, guidelines, and
nationa standards of performance, identified un-
der Sections 301-303, 306-307, and 511(c) of the
CWA. The EPA delegated administration of this
programto New York State.

Section 1102 of the CWA regulates process, sani-
tary, and other effluent dischargesto surfacewa
ters. Administration of Section 402 in New York
isdelegatedtoNY SDEC.
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Wetlands. Jurisdictiona wetlands are defined in
Section 404 of the CWA as those satisfying spe-
cifictechnical criteriarel ated to vegetation, sails,
and hydrologic conditions. The WV DP natifiesthe
ACOE and NY SDEC of proposed actions that
could affect wetland units not specifically ex-
empted from regulation or notification.

Asaresult of field assessments completed in 1998,
1999, and 2000, 83 jurisdictiona wetlandsranging
insizefrom 0.01 to 8.6 acres, atotal of approxi-
mately 53 acres (22 ha) of wetland, were identi-
fied within the WV DP and adjacent parcels. This
wetland delineation was submitted to the ACOE
for verification of the wetland boundaries.

INn2003, remapping of Site parcel sto delineate wet-
land boundarieswasinitiated and completed tore-
new the five-year wetland map. A wetland map
report was prepared and submitted to the ACOE
for review and approva inthefal of 2004.

Sate Pollutant Discharge Elimination System
(SPDES) Permit Modification. In response to a
permit applicationfiledin July 2003, NY SDEC is-
sued adraft modification to the SPDES permitin
May 2004 for public comment. Thefinal modified
permit wasissued in November 2004 to take ef-
fect January 1, 2005. In addition to five existing
permitted monitoring points, the modified permit
authorizes dischargesat 20 storm water outfalls.
These outfalls receive storm water runoff from
inactive waste disposal areas, areaswhere mate-
rials or wastes are stored or handled, and areas
where construction or structure dismantlement or
other soil disturbance activities may be performed.
Themodified SPDES permit contains sampling and
analysisrequirementsand limitsfor storm water
discharges at these outfalls.

Other changes to the SPDES permit that took ef-
fect January 1, 2005 include reduced monitoring
at outfall 001 (WNSPO0O01), reduced reporting fre-
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guency for the mercury analytical method study,
new requirements for reporting water treatment
chemical usage, added monitoring for chemical
substances used for weed control, and anew re-
guirement to prepare and implement a Storm
Water Pollution Prevention Plan.

NYSDEC SPDES Inspection. In May and Sep-
tember 2004, NY SDEC completeditsannud facil-
ity inspections of the WV DP with observations of
the SPDES outfdls, the site sanitary and industrial
wastewater treatment facility (\WWTF), low-leve
waste treatment facility (LLWTF), and discharge
monitoring records. No deficiencieswereidentified.

Process Sewer Integrity Evaluation. In 2002,
NY SDEC requested that the integrity of the site
process sewer system be assessed. This assess-
ment was requested after an unplanned release
occurred in 2001, when boiler wastewater was
rel eased through a suspected leaking underground
sanitary sewer. Later in 2002, the WVDPissued
areport evaluating the condition of the process
sewer system, with a plan for an inspection of
accessiblelines between the main process build-
ingandthe LLWTF.

Video camerainspection of the process sewer lines
wasinitiated in 2003. During thisingpection, ahole
was discovered in atributary line where laundry
wastewater wasreleased. Thebreached linewas
removed from service and laundry wastewater
flow was diverted to another linewith knownin-
tegrity. Reportsof thisdiscovery werefiled with
NY SDEC in November and December 2003.
Video ingpection of process sewer lineswas com-
pleted inthefall of 2004 and no other sewer integ-
rity issues were identified. The final report and
videorecordingswere submitted toNY SDEC for
review inthefal of 2004.

SPDES-Permitted Outfalls. Point-source liquid
effluent dischargesto surfacewaters of New York
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State are permitted throughthe New York SPDES
program. In 2004, the WV DP had five SPDES-
permitted compliance points for discharges to
Erdman Brook and Frank’s Creek.

* QOutfall 001 (WNSP0O01) discharges treated
wastewater from the LLWTF and the north pla-
teau groundwater recovery system. The treated
wastewater isheld inlagoon 3, sampled and ana-
lyzed, then periodically released after notifying
NY SDEC. In 2004, eight batchestotaling 15.0 mil-
liongalons (56.6 million liters) werereleased. The
annual average concentration of radioactivity at
the point of release was approximately 21.2% of
DOE-derived concentration guides (DCGs). None
of theindividual releases exceeded the DCGs.

* Quitfal 01B (WNSPO1B) isaninternal process
compliance point established by thefind SPDES
permit modificationissued on July 15, 2002. This
interna outfall receives effluent from the liquid
waste treatment system (LWTS) evaporator pro-
cess after passing through amercury pretreatment
system. The LWTSpretreatsresidua radioactive
wastes from the main process building and the
HLW storage tanks before fina polishing treat-
ment at theL LWTF. Effluent is sampled and tested
at thislocation to determine compliance with Fed-
eral Great LakesInitiativeand SPDES permit re-
guirementsfor total mercury. In2004 the LWTS
was not operated, therefore no discharges were
released from outfall WNSPO1B.

* Qutfall 007 (WNSP0Q7) discharges the efflu-
ent from the WWTF, which treats sewage and
various nonradioactive wastewaters from physi-
cd plant systems(e.g., water plant productionre-
siduals and boiler blowdown). Theaverage daily
flow at WNSPOO7 in 2004 was approximately
24,000 galons(91,000liters).

* Quitfall 008 (WNSP008) formerly discharged
groundwater and surface water runoff directed

from the northeast side of the site’'s LLWTF la-
goon system through a French drain to Erdman
Brook. Thisoutfall was capped off inMay 2001,
and no discharges were rel eased from the outfall
in2004.

* Monitoring point 116, located in Frank’s Creek,
represents the confluence of discharge from
outfalls 001, 007, and 008; base stream flow; wet
weather flows (e.g., surfacewater runoff); ground-
water seepage; and augmentation water (untrested
water from the site reservoirs). Monitoring point
116 isnot aphysical outfall but alocation where
the combination of source-flow inputsis used to
caculate valuesfor determining compliancewith
SPDES permit limits for total dissolved solids
(TDS) during discharge of lagoon 3. Beforedis-
charge of lagoon 3, sampledatafor TDS and flow
measurements from upstream sources are used
to caculatethe amount of augmentationwater and
lagoon 3 flow needed to maintain compliancewith
SPDES-permitted TDSIlimits.

AsshowninFigure ECS-1, theannua number of
effluent exceptions specified in the site’'s SPDES
Permit have been substantialy reduced, especially
when compared tothe peak of 35 exceptions noted
in 1986. Asindicated inthisfigure, therewas one
permit effluent limit exception recorded during 2004.

A test result for total suspended solids(TSS) for a
sample obtained at outfall 001 in May 2004 was
reported above thealowable (daily maximum) ef-
fluent limit. Theincreased TSS was caused by a
storm event that resulted in runoff that carried soil
and sediment down the sides of the effluent-hold-
ing lagoon and into the effluent water during the
discharge.

In June 2004, the minimum permit requirement for
monitoring total recoverable hexavaent chromium
at outfall 001 was not met. Ananalytical interfer-
enceresulted in aninaccurate and invalid test re-
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Figure ECS-1. WVDP SPDES Effluent Limit Exceptions
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properly managed, documented, and

2001
200
200
2004

sult for one sample that was analyzed for this
chemical substance. Asaconsequence, thenum-
ber of valid sample analyses was one short of that
required. (See Table ECS-6.)

North Plateau Groundwater Recovery System.
InNovember 1995, the WV DP ingtalled aground-
water recovery system to mitigate the movement
of rontium-90in groundwater and reduce ground-
water seepage northeast of the process building.
Three recovery wells, installed near the leading
edge of thegroundwater plume, collect contami-
nated groundwater from the underlying sand and
gravel unit for treatment at the low-level waste
treatment building using ion-exchangeto remove
strontium-90. After the groundwater is processed,
it is discharged to lagoon 4 or 5 of the LLWTF.
Approximately 39 million gallons (148 million li-
ters) of groundwater have been processed through
the system sinceitsinception, including about 4.8
million gallons (18 millionliters) in 2004.

In 1999, the Project installed apilot-scale perme-
abletreatment wall (PTW) totest thisin-situ pas-
sive technology for treating contaminated
groundwater. Anaytica datacollected fromwithin
and around thewall indicate that only a portion of
the contaminated groundwater inthis areais be-

remediated in accordance with ap-
plicableregulations. Thispolicy identifies depart-
mental responsibilitiesfor spill management and
proper spill-control procedures. Thepalicy stresses
the responsibility of each employee to notify the
plant systems operations shift supervisor upon dis-
covery of aspill. Thisfirst-linereporting require-
ment helpsto ensure spillsare properly evaluated
and managed.

Under a 1996 agreement with NY SDEC, the
WV DP isnot required to report a spill of petro-
leum products onto an impervious surfaceif the
spill islessthan 5 gallons (19 liters) and is cleaned
up within two hours of discovery. Any spill of 5
gallons or less onto the ground is entered into a
petroleum spill log that is submitted monthly to
NY SDEC onthefifteenth day following the sub-
ject month. A spill of more than 5 gallons on any
surface must also belogged and reported within
two hourstothe NY SDEC hatline. A spill of any
amount that enters state waters must be reported
to the NY SDEC hotlinewithin two hours of dis-
covery and, if it has reached navigable state wa-
ters, also reported to the National Response
Center. No reportable spills of over 5 gallons of
petroleum products to animpervious surface, or
to the ground or waters of the state, occurred at
the WVDPin2004.
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The WVDP aso reports spills or releases of haz-
ardous substances in accordance with reporting
requirements of RCRA, the Comprehensive Envi-
ronmental Response, Compensation, and Liability
Act (if areportable quantity has been exceeded),
and the CAA, EPCRA, CWA, and Toxic Sub-
stances Control Act (TSCA). No chemical spillsor
rel eases exceeded reportable quantitiesand, thus,
no reporting during CY 2004 was required.

Any spill or releaseiscleaned up inatimely man-
ner in accordance with the“WVDP Spill Notifi-
cation and Reporting Palicy,” thereby minimizing
any effects on the environment. Debrisgenerated
during cleanup is characterized and dispositioned

appropriately.

SafeDrinking Water Act (SDWA). The SDWA
requires that each federal agency operating or
maintaining a public water system must comply
withall federal, state, and local requirementsre-
garding safe drinking water. Compliance with
regulations promulgated under the SDWA inthe
state of New York is overseen by NY SDOH
through county hedth departments.

The WV DP obtains its drinking water from sur-
face water reservoirs on the Western New York
Nuclear Service Center (WNYNSC) andis corn-
Sidered anon-transient, non-community public wa-
ter supplier. TheWV DP sdrinking water treatment
facility purifies the water by clarification, filtra-
tion, and chlorination beforeitisdistributed on site.

Monitoring. Asan operator of adrinking water sup-
ply system, the WV DP routinely collects and ana-
lyzesdrinkingweater samplesto monitor water qudlity.
Results of these analyses are reported to the
Cattaraugus County Hedlth Department (CCHD),
which aso independently andyzesamonthly sample
of WV DPtap water to determine bacterid and re-
sidua chlorine content, and an annual WV DP tap
water samplefor nitrate (asnitrogen).

Results for microbiological analysisof monthly tap
water samples collected in 2004 indicated that to-
tal coliform and E. coli were not present in the
potablewater distribution system. Monthly tapwa:
ter sampleresultsfor residual chlorinewere posi-
tiveondl occasions, indicating proper disinfection.
The annual result for nitrate was aso within the
drinking water limit.

In the fall of 2004, the CCHD agreed to reduce
monitoring for disinfection by-products (DBPs) to
an annual collection as test results continued to
indicate that the site is of low risk to exceed the
maximum contaminant levels (MCLSs) for these
substances. Quarterly sampleresultsfor DBP pre-
cursors, including total trihalomethanes and five
haloacetic acids, were below MCLs for these
parameters. Monthly sampleresultsfor DBP pre-
cursors, including total organic carbonand alka-
linity, were also below treatment system
performance standards.

Cross-Connection Control. The SDWA requires
that public water suppliers prevent cross-connec-
tions between the potable water supply and sys-
tems containing hazardous or infectious
substances. Cross-connection control devices,
such as double check valves and reduced-pres-
surezonevalves, must beinstalled, inspected, and
maintained at strategic locations at facilitieswhere
hazardous materials are used inamanner that could
result intheir introductioninto the potable water
distribution systemunder low pressure conditions.
TheWVDPhasatota of 13 backflow prevention
devices, al of whichweretested and repaired as
necessary by a NY SDOH-licensed tester (in
2003) to ensure that al devices are functioning

properly.

NYSDOH and CCHD Inspection. In September
2004, the CCHD and NY SDOH completed an
inspection of the drinking water production and
supply fecilities. No deficiencieswere identified.
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Toxic SubstancesControl Act. TSCA regulates
themanufacture, processing, distribution, and use
of chemicals, including asbestos-containing mate-
rid (ACM) and polychlorinated biphenyls (PCBS).

Asbestos-Containing Material. In 2004, the
WV DP continued to maintain compliancewith all
TSCA requirementspertaining to asbestosby man-
agingACM a thesitein accordancewith theAs-
bestos Management Plan (WVNSCO, revised
December 6, 2002). The plan was prepared to
ensure compliancewith TSCA requirements and
includes requirements for limiting worker expo-
suretoACM and for asbestos-abatement projects,
maintenance activities, and periodic survellance
inspections (at least once every threeyears). The
plan aso identifiestheinventory and status of on-
siteACM.

Activitiesin 2004 included therepair or abatement
of damaged/friableACM, removal of lessthan 34
linear feet of ACM insulationfrom abandoned lines,
and maintenance of signs and labelstowarnwork-
ers of ACM. All activities associated with ACM
are completed by personnel who are certified by
the New York State Department of Labor
(NYSDOL). WVNSCO maintains an asbestos-
handling licenseissued by NY SDOL .

Polychlorinated Biphenyls. Because PCBs are
regulated asahazardouswastein New York State,
the WV DP continued in 2004 to manage radioac-
tively contaminated PCB waste as mixed waste
and nonradioactive PCB waste as hazardous
waste. Details concerning PCB-contaminated ra-
dioactive waste management, including adescrip-
tion of thewaste, proposed trestment technologies,
and schedules, can be found in Section 3.1.5 of
the Site Treatment Plan, Fiscal Year 2004 Update
(WVNSCO, February 10, 2005).

To comply with TSCA and PCB regulations, all
operations associated with PCBs comply with the

PCB and PCB-Contaminated Material Manage-
ment Plan. The WV DP aso maintains an annual
document log that details PCB use, appropriate
on-site storage, and any changesinstorageor dis-
posal status. The WV DP complies with regula-
tions for disposal of PCBs, which conditionally
allow radioactive and nonradioactive PCBsto be
stored for more than one year (40 CFR Parts 750
and 761).

National Environmental Policy Act (NEPA).
NEPA, as amended, establishesanational policy
to ensure protection of theenvironmentisincluded
infederal planning and decision-making (Titlel).
Itsgoasareto prevent or eliminate potential dam-
ageto the environment that could arisefrom fed-
erd legidativeactionsor proposed federa projects.

Nationwide Management of Waste. InMay 1997,
DOE Headquartersissued the Final Waste Man-
agement Programmatic Environmental |mpact
Statement (EIS) to evaluate nationwide manage-
ment and siting alternatives for treatment, stor-
age, and disposal of fivetypes of radioactive and
hazardouswaste. The alternatives address waste
generated, stored, or buried over thenext 20 years
at 54 sitesinthe DOE complex.

TheFinal Waste M anagement Programmatic EIS
wasissued with theintent of developing and issu-
ing separate records of decision for each type of
waste anayzed. In 1998, the DOE issued records
of decision for transuranic and non-wastewater
hazardous waste. In 1999, the DOE issued the
record of decisionfor HLW. This decision speci-
fiesthat WV DPvitrified HLW will remainin on-
site storage until it is accepted for disposal at a
geologicrepaository.

On February 25, 2000, the DOE issueditsrecord
of decisionfor the management of LLW and mixed
LLW, induding West Valley' swastes. Hanford and
the Nevada Test Site (NTS) were identified as
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designated national DOE disposal sitesfor these
waste types (Volume 65, Federal Register [FR],
p. 10061 [65 FR 10061]). In 2001, West Valley
successfully completed the program approval pro-
cessfor accesstotheNTS, and on July 17, 2001
received approval to ship. Twenty L LW shipments
weresent toNTSin 2004.

Decommissioning and/or Long-Term Stew-
ardship at theWVDP and WNY NSC. DOE pub-
lished aFedera Register Notice of Intent (NOI)
on March 26, 2001 (66 FR 16447) formally an-
nouncing its rescoping plan and preparation of the
waste management EIS. DOE published an NOI
onMarch 13, 2003 (68 FR 12044) announcing its
intent to prepare, in cooperation with NY SERDA,
aDecommissioning and/or Long-Term Steward-
ship EIS. The DOE and NY SERDA arejoint lead
agenciesonthisElS, whilethe EPA, U.S. Nuclear
Regulatory Commission, and NY SDEC are co-
operating agencies. Work on preparation of the
Decommissioning and/or Long-Term Stewardship
El'S continued in 2004.

InMay 2003, the DOE issued adraft of the Waste
Management EIS (68 FR 26587) for public com-
ment. The DOE considered public commentsand
issued thefinal EISinJanuary 2004.

Migratory Bird Treaty Act. The WV DP moni-
torswildlifeactivity near WV DP work areasand,
where possble, implements controlsto prevent and
minimize nesting of migratory birdswithin radio-
logically contaminated areas of thesite.

In July 2004, the U.S. Fish and Wildlife Service
and NY SDEC renewed the bird depredation per-
mit and licenseto dlow for theremoval of migra-
tory bird nests. See Table ECS-7 for asummary
of thebird depredation action taken at the WV DP
during 2004.

Endangered SpeciesAct. The WV DP periodi-
cally updates its information about the potential
for federaly listed or proposed endangered or
threatened species in the vicinity of Project ac-
tivities. Thiswaslast doneviacorrespondencewith
theU.S. Fishand Wildlife Servicein October 2003.
Their reply on October 23, 2003 reconfirmed that,
“except for occasional transient individuals,” no
plant or animal species protected under the En-
dangered SpeciesAct wereknownto exist at the
WVDP.

In December 2003, the WV DP submitted anin-
quiry to the NY SDEC’s Natural Heritage Pro-
gram seeking information inthe state database of
the potential for rare or endangered species or
threatened ecological communitieswithinthesite
premises. Corollary information wasreceived from
NY SDEC on January 26, 2004 confirming the
absence of known New York State protected or
endangered species at theWVDP.

Current Achievements and
Program Highlights

Vitrification Cell Dismantlement. TheWVDP's
successful HLW vitrification program wasthefirst
program of that typein the nation to reach comple-
tion. The vitrification facility was closed in Sep-
tember 2002 after a total of 275 containers of
vitrified HLW had been produced. Dismantlement
of thevitrification cell continued through 2004. By
the end of the year, al maor vessels had been
removed and packaged. Removal of remaining
componentsisplanned for 2005.

Process Cdllsin the Main Plant Decontami-
nated. Decontamination of three former process
cdlsinthemain plant, theprocess mechanica cell,
thegenerd purposecedl, and extractioncell 2, was
completed in 2004.
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Remote-Handled Waste Facility Started Up.
Construction of theremote-handled wastefacility
was completed in early 2004, readiness reviews
were conducted, and processing of radioactive
wastein thefacility began in June 2004.

Sodium-Bearing Wastewater Solidified. So-
dium-bearing wastewater, amixed LLW, was so-
lidified into storage containersinthe fal of 2004.

Waste Shipping Continued. Off-gte shipments
of LLW continued in 2004. The rail spur to the
sitewas repaired in the summer of 2004 to facili-
taterail shipmentsof waste.

Integrated Safety Management System
(ISMS). InAugust 2003, a self-assessment was
conducted to confirm that theWV DP’sintegrated
environmental, safety, and health management
system continues to be effectively implemented
at the WV DP. Results from the self-assessment
were verified in the DOE’s annual review, con-
ducted in November 2004.

The WYV DP continuesto demongtrate its commit-
ment to an al-inclusive approach to safety through
its safety programs and through ongoing efforts
to strengthen its integrated safety management
program by encouraging worker involvement.

STAR Status. TheWV DPhasresffirmed itscom-
mitment to DOE’ s Voluntary Protection Program
(VPP). During the reporting period, the VPP was
reviewed as part of theannual ISMSreview. The
DOE has aso completed aprogrammatic review
of the VPP and has recertified the WVDP as a
DOE-VPP STAR site. At the annual VPP Par-

In addition, the WV DP has been actively promot-
ing VPP inthe community by mentoring local busi-
nesses and providing assistance to support the
Occupational Safety and Health Administration
with V PP evaluations of other sites.

EPA National Environmental Performance
Track. TheWVDP was recognized as atop en-
vironmental leader in 2000 and was accepted into
the EPA’s Nationa Environmental Performance
Track. The WV DP was awarded Charter Mem-
ber status as part of thefirst group of applicants.
To qualify for the award, the WV NSCO had to
demonstrate that it voluntarily has adopted and
implemented an EMS, has attained previoudly
specified environmental objectives, has made a
commitment to achieve four future goas, has a
public outreach program, and has a sustained
record of environmental compliance.

In 2004 the WV DPre-applied tothe EPA for con-
tinued membership in the Performance Track pro-
gram. The WV DPrenewal request was accepted
in December 2004. Three new commitmentshave
been established and are outlined in Table ECS-1.

Environmental Management System. The
WV DP EM Sisintegrated with other safety man-
agement and work planning processes at the
WV DP. InAugust 2004, aself-assessment of the
WV DP environmental compliance program was
completed by WVNSCO and it was concluded
that required elements of the program are being
implemented. An annual review by the DOE in
November 2004 confirmed the results of the
WVNSCO self-assessment.

ticipants National Conference, WWNSCOwas  Environmental | ssues and

awarded the DOE’s Legacy of Stars Award,
whichisgivento sitesthat maintain an outstand-
ing safety record over a three-year period.
WV NSCO isthefirst and only DOE contractor
to receive thisaward.

Actions

Closed Landfill Maintenance. Closure of the
on-site nonradioactive construction and demalition
debrislandfill (CDDL) was completed inAugust
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1986. Thelandfill areawas closed in accordance
with NY SDEC requirementsfor thistypeof landfill,
following adlosure plan (Standish, 1985) gpproved
by NY SDEC. To meet routine post-closure re-
quirements, theCDDL cover wasinspected twice
in 2004 and found to bein generally good condi-
tion. The grass cover on the clay and soil cap is
routinely maintained and cut, and drainageismain-
tained to ensure that no obvious ponding or soil
€rosion occurs.

Railroad Spur Rehabilitation. In 2004, a sec-
tion of the bed for the railroad spur on the
WNY NSC was rehabilitated to support future use
of thisrail line for waste shipments. Prior to re-
moval, therail bed soil material was sampled and
tested for chemical congtitutentsthat aretypically
found in soilsassociated with rail lines, to identify
appropriate soil management practices. Thetest
resultsindicated the soil did not have any appre-
ciable contamination, with all results within soil
cleanup objectives specifiedinNY SDEC guidance,
Technical Administrative Guidance Memorandum
#4046, “ Determination of Soil Clean-Up Objec-
tivesand Clean-Up Levels.” Theremoved soil ma-
terial was placed at the southeast corner of the
WV DP premises, whereit was subsequently sta-
bilized with a vegetative cover to prevent sedi-
ment transport by storm water runoff.

Decommissioning and/or Long-Term Stew-
ardship at theWwVDPand WNYNSC. Although
negotiations conducted between the DOE and
NY SERDA to date have not resulted in agree-
ment on long-term cleanup responsibilities, both
partiesremain committed to accomplishing impor-
tant goals. These include completing EIS analy-
sesto support decisions on site decommissioning
and/or long-term stewardship. Other important
Project goalsinclude safely managing LLW, op-
erating the remote-handled waste facility, and
managing contaminated groundwater onthe north
plateau.

Project Assessment Activities
in 2004

As the primary contractor for the DOE at the
WVDP, WVNSCO maintains a comprehensive
review program for proposed and ongoing opera-
tions. Assessments are conducted through formal
aurveillances and informa programs. Formal sur-
veillances monitor compliancewith regulations, di-
rectives, and DOE Orders. Theinformal program
isused toidentify issues or potentia problemsthat
can be corrected immediately.

Thelocal DOE Project office and other agencies
with responsibilities for the WV DP a so indepen-
dently review various aspects of the environmen-
tal and waste management programs, asdiscussed
in preceding sections. In 2004, overall resultsre-
flected continuing, well-managed environmental
programs at theWVDP.
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DOE Headquar tersuses environmental compliance summary information from sitesacross the DOE

complex to compilenational environmental summary reports. The tables on thefollowing pageswere
prepared to assist in this compilation.

Table ECS-1
Elements of the Environmental Management System (EMYS)
I mplementation at the WVDP

Environmental Pdicy TheWVDP environmental policyistoconduct all activities, including
design, construction, testing, startup, commissioning, operation,
mai ntenance, and decontamination and decommissioning in amanner
appropriateto the nature, scale, and environmental impacts of these
activities. TheWVDPiscommitted tofull compliancewith applicable
federal and New Y ork Statelaws and regulationsfor the protection of
theenvironment, continual improvement, the prevention and/or
minimization of pallution, and public outreach, including stakehol der

involvement.
Environmental Aspects When operations have an environmental aspect, WV DPimplements
and Impacts theEM Sto minimizeor eliminate any adverse potential impact. The

EMSisaprerequisitefor the EPA National Environmental Performance
Track awarded by the EPA totheWVDPR Usingthe EMS, theWVDP
evaluates its operations, identifies the aspects of operations that can
impact theenvironment, and determinesthoseimpactsthat are
significant. The WV DP hasdetermined that the following operational
aspects have the potential to affect the environment:

Waste generation and management

Atmospheric emissions

Liquid effluents

Storageor use of chemicalsand radioactivematerials
Natural resource usage - power and water consumption
Noise

Soil disturbance

Disturbances to endangered species/protected habitats
Contamination areas from historical operations

Facility operations, maintenance, and decontamination activities
Other facility-specific compliance aspects.
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Table ECS-1 (continued)
Elements of the Environmental Management System
I mplementation at the WVDP

Legal and Other TheWVDP hasimplemented an environmental regul atory review and

Requirements assessment process to deliver WVDP-level requirements and
guidanceto all staff. New or revised requirements(e.g., hew
regulations) are analyzed to determinetheir applicability tothe WVDP
and to identify whether actions are required to achieve compliance.
This may involve developing or revising WV DP documents or
operating procedures, implementing administrative controls, providing
training, installing engineered contrals, or increasing monitoring.

Objectivesand Tar gets The performance-based management system isdesigned to devel op,
align, balance, and implement the WV DP' s strategi c objectives,
including environmental objectives. Objectivesand targetsare
developed by calendar year (CY). For thethree-year period of CY
2004—-2006, the following objectiveswere also commitments made
under the EPA National Environmental Performance Track:

e Commitment 1 - Reducethe amount of Halon 1301 on site. The
2003 baselinewas 580 pounds.

Results: CY 2004 - Exceeded commitment by shipping 603 1 bs.

e Commitment 2 - Reducetotal energy usage by 10%. The 2003
baselinewas about 166,000 million British thermal units
(MMBTUs).

Results CY 2004 - Exceeded commitment by reducing to
about 144,000 MMBTUs, areduction of 13%.

e Commitment 3 - Reduceradiological curiesinwastewater
dischargesby 10%. The 2003 basdinewas 0.0145 curies (Ci).

Results CY 2004 - Exceeded commitment by reducing to
0.0125Ci, areduction of 14%.

Environmental M anagement The WVDP has a pollution prevention program to conserve resources

Program and minimizewaste generation. TheWVDPbudgeting systemis
designed to ensurethat priorities are balanced and that resources
essential to theimplementation and control of theEM S are provided.

Sructureand All employeesat the WV DP have specific rolesand responsibilitiesin

Responsbility key areas, including environmental protection. Environmental and
waste management technical support personnel assist theline
organization with their environmental responshilities.
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Table ECS-1 (continued)
Elements of the Environmental Management System
I mplementation at the WVDP

Training, Awar eness Training on EMS requirements has been provided to staff whose

and Competence responsibilitiesincludeenvironmental protection. Thetraining
program includes general environmental awarenessfor all empl oyees,
regul atory compliancetraining for select staff, and specific coursesfor
managers, internal assessors, EM Simplementation teams, and
operations personng whose work can impact the environment.

Communication and The WV DP continues to improve processesfor internal and external

Community I nvolvement communi cations on environmental issues. Communicationswith the
local community include monthly meetingswith thelocal Citizen Task
Force and meetingswith the general public on aquarterly basis.
Notablecommunity involvement activitiesby theWVDPin 2004
included the Annual Food Drive and participation in the United Way
Day of Caring.

EM SDocumentation TheWV DP hascomprehensive, up-to-date written environmental
policiesdescribing the EM S. Written procedures and manual sinform
staff how to control processes and perform work at the WVDPin a
manner that protects the environment.

Document Controal TheWV DP maintains a comprehens ve € ectroni c document control
system to ensure the effective management of procedural documents.
When facilitiesrequire additional proceduresto control their work,
document-control protocolsareimplemented to ensurethat workers
have access to the current version of procedures.

Operational Control WV DP operations are evaluated for the adequacy of current controls
to prevent impactsto the environment. As needed, additional
administrative or engineered controlsareidentified and plansfor
upgradesand improvements are devel oped and implemented.

Emer gency Prepar edness The WVDP has an emergency preparedness and response program

and Regponse and specialized staff to providetimely response to hazardous material
releases or other environmental emergencies. This program includes
procedures for preventing, aswell asresponding to, emergencies.
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Table ECS-1 (concluded)
Elements of the Environmental Management System
I mplementation at the WVDP

M onitoringand M easur ement Liquid effluent and air-emission monitoring hel psensurethe
effectiveness of controls, adherenceto regulatory requirements, and
timely i dentifi cation and implementation of corrective measures. The
WV DP has acomprehensive, sitewide environmental monitoring
program. Results arereported toregulatory agencies and summarized
inthisAnnual Site Environmental Report. In addition, theWVDP
assesses monitoring data for adverse trendsto determine site
performance, impacts from site conditions, and the need for proactive
or corrective measures.

Nonconformanceand The WVDP continuesto implement processes that identify and correct
Correctiveand Preventive problems. Thisincludes alessons|earned program to prevent
Actions recurrences, robust self-assessment and environmental assessment

programs, and an electronic action tracking system.

Records EMS-related records, including audit and training records, are
maintained to ensure integrity, facilitateretrieval, and protect from loss.

EM SAudit To periodically verify that the EMSis operating asintended,
assessments are conducted by the DOE and its contractors. These
assessments are designed to ensure that nonconformances are
identified and addressed. In addition, compliance with regul atory
requirementsisverified through routine inspections, operational
evaluations, and periodic assessments and self-assessments.

Management Review In addition to audits, a management review process has been
established to invol ve top management in the overall assessment of
environmental performance, the EMS, and progress toward achieving
environmental goals. Thisreview a so identifies, as necessary, the
need for changesto and continual improvement of the EMS.

ECS- 20
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Compliance Tables

Table ECS-2

West Valley Demonstration Project Environmental Permits

Permit Nameand  Agency/Permit Description 2004 Changes Status
Number Type
West Vdley NY SDEC/Hazardous Providesinterim status No changesto Part A. A Part|No expiration date.
DemongrationProject  |Wadte under RCRA for trestment  |B Permit Application wes
RCRA Pat A Permit and gorage of hazardous  |submitted on Decermber 23,
Application wade 2004.
Air Fadility Regigration |[NYSDEC/Air Emissions |Stewidepermitindudes | The State Facility Air Permit| Effective 10/28/04. No
Catificae o 2boilers was changed to an Air expiration date.
(9-0422-00005/00099) Fecility Registration
Certificate
Surry-fed ceramic mdter |EPA/NESHAP Surry-fed ceramicmdter  |None Permit gpproved 2/18/97.
(modification to WV DP- radionuclide emissions— No expiration date. Request]
687-01) process building main plant sack modified to modify submitted to the
ventilation 2/18/97 EPA 8/99.
Vitrification Fadility EPA/NESHAP Vitrification facility HVAC [None Permit approved 2/18/97.
Hegting, Vertilation, and sysemfor radionudlide No expiration date.
Air-Conditioning emissons
(HVAQC) System
01-14 Building EPA/NESHAP Liquid weste treatment Charcod filterswere Issued 10/5/87. Modified
Ventilaion System sysemventilation of temporarily indd led to treat |5/25/89. No expiration
(WVDP-187-01) radionuclideemissionsin  |emissonsfrom sodium+ date.
the 01-14 building bearing waste for athree-
month period. Upon
completion, the sysem was
returned to normal.
Contact Sze-Reduction  |EPA/NESHAP Contact Sze-reductionand |None Issued 10/5/87. No
Fedility (WVDP-287-01) decontamination facility expirdion date.
radionudlide emissions
Supernatant Trestment  |EPA/NESHAP Supernatant trestment None Revisad 1/1/97. No
SystemyParmenent sysemventilation for expirdion date.
Ventilaion System radionuclide emissions
(WVDP-387-01)
Outdoor Ventilated EPA/NESHAP Ten portableventilation None Issued 12/22/87. No
Endosures unitsfor removd of expirdion date.
(WVDP-587-01) radionuclides
Sate Pollutant Discharge |[NY SDEC/Water Covers discharges to surfacq None An amended permit
Elimination System waters fromvarious on-Ste addressng sormwater
(NY0000973) 0Urces discharges, monitoring
modifications, and other
itemstakes effect 1/1/05.
Expires 02/01/09.
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Environmental Compliance Summary

Table ECS-2 (concluded)
West Valley Demonstration Project Environmental Permits

Permit Nameand  Agency/Permit Decription 2004 Changes Status
Number Type
Buffdo Pollutant Buffao Sewer Permit issued to hauler of | Renewed 6/30/04. Hauler mugt renew permit
Discharge Elimination  [Authority/sanitary sawage |weste from the westewater by 6/30/05.
System (04-05-TR096)  |and sawage sludge disposd | trestment fadility
Fill Discharge Permit U.S Army Corpsof Buttermilk Creek culvert  [None Issued 4/27/00. Expires
(94-973-29(4]) Engineers'weter repairs and railroad spur 4/27/05.
improvements
Freshwater Wetlands NYSDEC/Weater Buttermilk Creek culvert  [None Issued 3/31/00. Expires
Permit and Water Qudity repairs and railroad spur 4/1/05.
Ceartification improvements
(9-0422-00005/00093)
Chemicd Bulk Sorage  |[NYSDEC/chemicd bulk | Registration of bulk storage [ Cold chemicd tanks65D05 |Regidtration expires 7/5/05.
(9-000158) storage tank tanks used for listed and 65D06 were
hazardous chemicd's permanently dosed and
deeted fromthe regigtration
on 2/20/04.
Cold chemicd tanks65D02,
65D03, 65D04, 65D07,
65D08, 65D09, and 63-V-
048 were permanently
closed on 11/10/03. A new
registration certificate
reflecting these dlosuresis
anticipated in early 2005.
Petroleum Bulk Storage  |NYSDEC/petroleum bulk | Registration of bulk sorage [None Regigration expires 9/2/06.
(9-008885) storagetank regigration  |tanks used for petroleum Will berenewed before
expiration.
Bird Depredation License|New York Stae Divison  |Statelicense for the removal | License amended and NY Slicense expires
(DWP04-041) of Fshand Wildlife of dl nestsof migratory renewed on 7/27/04. 6/30/05.
birds
Bird Depredation Permit |U.S. Fish and Wildlife Federd permit for the Permit renewed and Permit expires 6/30/05.
(MB747595-0) Service limited teking of migratory |modified on 7/16/04.
birds and active bird nests
ECS- 22
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Compliance Tables

Table ECS-3
West Valley Demonstration Project 2004 Air Quality
Noncompliance Episodes

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

There were no episodes of noncompliance in 2004.

Table ECS-4
Satus of EPCRA Reporting in 2004

EPCRA Section Description of Reporting Status*

EPCRA 302-303 Planning Noatification Not Required

EPCRA 304 Extremely Hazardous Substance Not Required
Release Notification

EPCRA 311 Material Safety Data Sheet Not Required

EPCRA 312 Chemical Inventory Yes

EPCRA 313 Toxic Release Inventory Reporting Not Required

* “Ves’ indicatesthat the site reported under the provision.
“No” indicates that the site should have reported but did not.
“Not Required” indicates that the site was not required to report under the provision.

Table ECS-5
Reportable Chemicals Above Threshold Planning
Quantities Sored at the WVDP in 2004

Hydrogen peroxide solution (35%) Gasoline
Liquid nitrogen lon-exchange media
Qils - various grades Sodium hydroxide
Portland cement Sulfuric acid
Diesel fuel #2
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Environmental Compliance Summary

Table ECS-6

West Valley Demonstration Project 2004 NPDES/SPDES*
Permit Noncompliance Episodes

Permit  Outfall(s) Parameter No. of No. of No. of Percent Description/
Type Permit Samples Compliant Compliance Solutions
Exceptions  Taken Samples** Samples
SPDES All All 2 1,231 1,229 99.8% TSSfrom sedimentin a
storm event; minimum
monitoring frequency for
total recoverable hexa-
valent chromium not met.
SPDES 001 TSS 1 16 15 93.8% See above.
SPDES 001 Hexavalent 1 16 15 93.8% See above.
Chromium, Total
Recoverable
* Radionudides are not regulated under the Ste's SPDES permit. However, special requirements in the permit specify that the
concentration of radionuclidesin the dischargeis subject to requirements of DOE Order 5400.5.
** Sample count provided for outfall(s) identified in the second column, and parametersidentified in the third column.

Table ECS-7
West Valley Demonstration Project Migratory Bird Nest Depredation Episodes
in 2004
Permit/License Type Parameter Permit/License Total Removed
Limit in 2004

U.S. Fish and Widlife- Bird Depredation Permit Removal of Active Barn Swallow Nests 15 0

U.S. Fish and Widlife- Bird Depredation Permit Removal of Active American Robin Nests 15 0

U.S. Fish and Widlife- Bird Depredation Permit Removal of Active Eastern Phoebe Nests 5 0

U.S. Fish and Widlife- Bird Depredation Permit Removal of Active Canada Goose Nests 5 0
NYSDEC - Bird Depredation License Removal of Migratory Bird Nests Not limited 5

VWWDP Annual Ste Environmental Report
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Chapter 1

ENVIRONMENTAL
PROGRAM
INFORMATION

| ntroduction

Thevitrified high-level radioactive waste (HLW)
presently stored at the Western New York Nuclear
Service Center (WNY NSC) on the West Valley
Demonstration Project (WV DP or Project) pre-
misesisthe by-product of the reprocessing of spent
nuclear fuel during thelate 1960s and early 1970s.
At that time, the WNYNSC was leased by
Nuclear Fud Services, Inc. (NFS) for acommer-
cid nuclear fuel reprocessing facility.

As the WNYNSC is no longer an active nuclear
fuel reprocessing facility, the WV DPenvironmen-
tal monitoring program focuses on measuring ra:
dioactivity and chemicals associated with the
residual by-productsof theformer NFS operations,
the Project’s former HLW treatment operations,
and the Project’s operations for management of
HLW, transuranic waste, and low-levd radioactive
waste (LLW). Thefollowing information about the
operations at the WV DP and about radiation and
radioactivity will be useful in understanding theac-
tivities of the Project and thetermsused in report-
ing theresults of environmenta test measurements.

Radiation and Radioactivity. Radioactivity isa
characteristic of someelementsthat haveunstable
atomic nudei, which spontaneoudly disintegrate or
“decay” into atomic nuclel of another isotope or
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element. Thenucle decay until only astable, non-
radioactiveisotope remains. Depending ontheiso-
tope, this process can take anywhere from less
than a second to billions of years.

As atomic nuclel decay, radiation is released in
three main forms: alpha particles, betaparticles,
and gammarays. By emitting energy or particles,
the nucleus becomes more stable.

Alpha Particles. An alphaparticleis afragment
of amuch larger nucleus. It consists of two pro-
tonsand two neutrons (similar to the nucleusof a
helium atom) and is positively charged. Compared
to betaparticles, dphaparticlesarereatively large
and heavy and do not travel very far when gected
by adecaying nucleus. Therefore, a pharadiation
is easily stopped by athin layer of material such
aspaper or skin. However, if radioactive material
isingested or inhaled, the apha particlesreleased
inside the body can damage soft internal tissues
because their energy can be absorbed by tissue
cells in the immediate vicinity of the decay. An
example of an alpha-emitting radionuclideisthe
uraniumisotopewithanatomic weight of 232 (ura-
nium-232). Uranium-232 was in the HLW mix-
ture at the WV DP as aresult of athorium-based
nuclear fuel reprocessing campaign conducted by
NFS. Uranium-232 has been detected in liquid
waste streams.

Calendar Year 2004



Chapter 1. Environmental Program Information

Radioactivity

Atoms that emit radiation are called radionuclides. Radionuclides are unstable isotopes of an
element that have the same number of protons but different numbers of neutrons, resulting in
different atomic masses. For example, the element hydrogen has two stable isotopes, hydro-
gen-1 (HY) and hydrogen-2 (H?) (deuterium), and one radioactive isotope, hydrogen-3 (H3)
(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! has one proton and no neutrons, H2
has one proton and one neutron, and H3 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-
tinlum-231, and so on, through 11 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
24,110 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 man-made sources. In the United Sates the average
total annual exposure to low-level background radiation is estimated to be about 360 millirem
(mrem) or 3.6 millisieverts (mSv). Mot of this radiation, approximately 295 mrem (2.95 mSy),
comes from natural sources. The rest comes from medical procedures, consumer products, and
other man-made sources (National Council on Radiation Protection and Measurements Report
93, 1987). (See Figure 2-1 in Chapter 2, Environmental Radiological Program Information.)

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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Introduction

Beta Particles. A beta particleis an electron emit-
ted during the breakdown of aneutroninaradio-
active nucleus. Compared to alphaparticles, beta
particles are smaller, haveless of acharge, travel
at ahigher speed (closeto the speed of light), and
can be stopped by wood or less than an inch of
aluminum. If released inside the body, beta par-
ticlesdo much less damage than an equal number
of alpha particles because beta particles deposit
energy in tissue cells over alarger volume than
alpha particles. Strontium-90, afission product
found inthe stabilized supernatant, isan example
of abeta-emitting radionuclide.

Gamma Rays. Gamma rays are high-energy
“packets’ of eectromagnetic radiation, called pho-
tons, that are emitted from the nucleus. Gamma
rays are similar to x-rays but generally are more
energetic. If anaphaor betaparticlereleased by
adecaying nucleus does not carry off al the en-
ergy generated by the nuclear disintegration, the
excess energy may be emitted asgammarays. If
the released energy is high, a very penetrating
gamma ray is produced that can be effectively
reduced only by shielding consisting of several
inches of a dense material, such as lead, or of
water or concrete several feet thick. Although
large amounts of gammaradiation are dangerous,
gammarays are also used in lifesaving medical
procedures. An example of agamma-emitting ra-
dionuclideisbarium-137m, ashort-lived daughter
product of cesum-137. Both barium-137mand its
precursor, cesium-137, are major constituents of
theWVDPHLW.

Measurement of Radioactivity. The rate at
which radiation is emitted from a disintegrating
nucleus can be described by the number of decay
events or nuclear transformationsthat occur ina
radioactive materia over afixed period of time.
This process of emitting energy, or radioactivity,
ismeasured in curies (Ci) or becquerels (BQ).
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Thecurieis based onthedecay rate of theradio-
nuclideradium-226. Onegram of radium-226 de-
caysat therate of 37 billion nuclear disintegrations
per second (3.7E+10 d/s), so one curie equals 37
billion nuclear disintegrations per second. One
becquerel equals one decay, or disintegration, per
second. (Seethe Scientific Notation section at the
back of this report or the Data Reporting section
inthis chapter for information on exponentiation
[i.e., theuseof “E” to mean the power of 10].)

Very small amounts of radioactivity are sometimes
measured inpicocuries. A picocurieisone-trillionth
(1E-12) of acurie, equd to 3.7E-02 d/s(3.7E-02
BQ), or 2.22 disintegrations per minute.

M easurement of Dose. The amount of energy
absorbed by thereceiving materia ismeasuredin
rads (radiation absorbed dose). A rad is 100 ergs
of radiation energy absorbed per gram of mate-
rial. (An ergisthe approximateamount of energy
necessary to lift a mosquito one-sixteenth of an
inch.) “Dose” isameans of expressing theamount
of energy absorbed, taking into account the ef-
fects of different kinds of radiation.

Alpha, beta, and gammaradiation affect the body
todifferent degrees. Eachtypeof radiationisgiven
aquality factor that indicates the extent of human
cell damage it can cause compared with equal
amounts of other ionizing radiation energy. Alpha
particles cause 20 times as much damagetoin-
ternal tissues as x-rays, so alpharadiation has a
quality factor of 20, compared to gamma rays,
X-rays, or betaparticles, all of which haveaqual-
ity factor of one.

The unit of dose measurement to humansis the
rem (roentgen equivalent man). The number of
rem areequd to the number of rads multiplied by
the quality factor for each type of radiation. Dose
can aso be expressed in sieverts. One sievert
equas100rem.
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Chapter 1. Environmental Program Information

The radionuclides monitored at the Project are
those that might produce relatively higher doses
or that are most abundant in air and water efflu-

Environmental Monitoring
Program Overview

Human beings are exposed to radioactivity from
Steactivitiesprimarily through air, weater, and food.
Atthe WVDP all three pathways are monitored,
but air and surface water pathways are the two
primary means by which radioactive materid can
move off site.

Sitegeology (types of soil and bedrock), hydrol-
ogy (location and flow of surface water and
groundwater), and meteorology (wind speed, pat-
terns, and direction) areal consdered when evalu-
ating potential exposure through the major
pathways.

The on-site and off-site monitoring program at the
WV DP includes measuring the concentration of
alpha and beta radioactivity, conventionaly re-
ferredtoas”grossalpha’ and “grossbeta,” inair
and water effluents. M easuring thetotal alphaand
beta radioactivity from key locations produces a
comprehensive picture of on-siteand off-sitelev-
els of radioactivity from all sources. For aU.S.
Department of Energy (DOE) site such as the
WV DP, frequent updating and tracking of the over-
all radioactivity levelsin effluentsisan important
tool in maintaining acceptabl e operations.

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 radionuclides, such
astritium or iodine-129, is not sufficiently ener-
getic to be detected by gross measurement tech-
niques, sothese must be analyzed separately using
methods with greater sensitivity. Heavy elements,
such as uranium, plutonium, and americium, re-
quire special analysis because they exist in such
small concentrationsinthe WV DP environs.
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ents. Because man-made sources of radiation at
the Project have been decaying for morethan 30
years, the monitoring program does not routinely
include short-lived radionuclides, that is, isotopes
withahalf-lifeof lessthantwo years, whichwould
be present at less than 1/1,000 of the original ra-
dioactivity levels. (SeeAppendix B®for the sched-
ule of samples and radionuclides measured and
Appendix K®for alisting of the half-lives of ra-
dionuclidesmeasured in WV DP samplesand re-
lated DOE protection standards, such as the
derived concentration guides [DCGs]. See also
the discussion of DCGsinthis chapter.)

Data Reporting. Because the decay of radioac-
tive atoms is a random process, an inherent un-
certainty is associated with all measurements of
environmental radioactivity. This can be demon-
strated by repeatedly measuring the number of
atomsthat decay inaradioactive sample over some
fixed period of time. Theresult of such an experi-
ment would be arange of values for which the
average value would provide the best indication
of how many radioactive atoms were present in
thesample.

Inactua practice, anenvironmental sampleisusu-
ally measured for radioactivity only once. Thein-
herent uncertainty of the measurement, then, stems
from the fact that it cannot be known whether the
result from one measurement is higher or lower
thanthe*true” value.

Theterm confidenceinterval isused to describe
the range of measurement values above and be-
low thetest result withinwhich the“true” vaueis
expected to lie. Thisinterval is derived statisti-
cally. Thewidth of theinterval isbased primarily
on apredetermined confidence level, that is, the
probability that the confidenceinterva actualy en-
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Environmental Monitoring Program Overview

Derived Concentration Guides

A derived concentration guide (DCG) is defined 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, immersion 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 WVDP personnel reviewing effluent
and environmental data to decide if further investigation is needed. (See Appendix K™ 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 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
applicable to radionuclides in air breathed by members of the public. DCGs may be used as a
comparative basis for screening concentrations from air emission points.

DOE Orders and federal regulations require that the hypothetical dose to the public from facility
effluents be estimated using specific computer codes. (See Dose Assessment Methodology in
Chapter 2, Environmental Radiological Program Information.) Doses estimated for WVDP ac-
tivities 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 radionuclide. Although airborne DCGs are
used for comparison purposes, the more stringent U.S. Environmental Protection Agency (EPA)
National Emission Sandards for Hazardous Air Pollutants regulate Project airborne effluents at
the point of release. For a consistent guide to relative concentrations, both air and water sam-
pling results are compared with DCGs throughout this report.

compasses the “true” value. The WVDP envi-
ronmental monitoring program uses a 95% confi-
dencelevd for dl radioactivity measurementsand
calcul ates confidence intervals accordingly.

The confidence interval around a measured
valueisindicated by the plus-or-minus (x) value
following theresult (e.g., 5.30+£3.6E-09 micro-
curies per milliliter [uCi/mL]), with the expo-
nent of 10" expressed as“E-09.” Expressed in
decimal form, theresult 5.30+3.6E-09 would be
0.00000000530+0.0000000036 pCi/mL. A sample
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measurement expressed thisway iscorrectly in-
terpreted to mean “ there isa95% probability that
the concentration of radioactivity inthissampleis
between 1.7E-09 uCi/mL and 8.9E-09 uCi/mL.”
(Seedso Scientific Notation at theend of thisre-
port.) If the confidenceinterva for the measured
vaueincludeszero (e.g., 5.30+6.5E-09 uCi/mL),
thevalueis considered to be below the detection
limit. The values listed in tables of radioactivity
measurementsin the appendicesinclude the con-
fidence interva regardless of the detection limit
vaue.
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Chapter 1. Environmental Program Information

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 limit isthelowest value
at whichasampleresult showsagatistically posi-
tive difference from a sample in which no con-
stituent is present.

Nonradiologicd dataare conventionaly presented
without an associated uncertainty and are ex-
pressed by the detection limit prefaced by a“less-
than” symbol (<) if that analyte was not
messurable.

Units of measure, as used in this document, are
listed in the Units of M easure section inthe back
of thisreport. Inthe text, traditional radiological
units(e.g., rem, rad, curie, roentgen) are presented
first, followed by Systeme Internationale (S.I.)
units. Nonradiological measurements are pre-
sented in metric units. A conversion chart for com-
paring traditiona and S.1. radiological units and
English and metric nonradiological unitsis pre-
sented in the Units of Measure section.

Changes in the 2004 Environmental Moni-
toring Program. Two modificationsto the envi-
ronmenta sampling and surveillance network were
madein 2004.

* A new air sampling location (ANRHWFK) at
the recently constructed remote-handled waste
facility (RHWF) wasbrought onlinein May 2004
and radiological operationsbegan at thisfacility in
June 2004.

* Portableair samplerswere used to monitor out-
door ventilated enclosures/portable ventilation
units, whichwere used inan expanded rolein 2004
to ventilate decontamination activitiesinthe main
plant.
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SeeAppendix B® for adetailed summary of the
program changes and the sample points and pa-
rameters measured in 2004.

Completion of Vitrification

HLW from NFS operations was originaly stored
intwo of four underground tanks (tanks 8D-2 and
8D-4). Contents in the tanks were pretreated to
remove sodium salts and sulfates and most of the
radioactive cesium, and resulting wasteswerefixed
into about 20,000 drums of cemented LLW be-
tween 1988 and 1990. Vitrification of the HLW
began in 1996 and continued through September
2002. (Seethe 2002 WV DPANnua Site Environ-
mental Report [West Valley Nuclear Services
Company [WVNSCQO] and URS, 2003] for acom-
plete description of the vitrification process.)

Over thecoursedf vitrification, morethan 12.2 million
cesum/strontium curiesweretransferredto thevit-
rificationfacility and 275 canisterswerefilled. Two
additional waste canisters were generated when
themelter wasevacuated. Canistersareintempo-
rary storagein ashielded cdl inthemain plant, the
former chemica processing cell, and are being
maintained until adisposal facility becomesavail-
able.

2004 Activities at the WVDP

TheWV DP senvironmental management system
(EMYS) isanimportant factor inthe environmental
monitoring program and the accomplishment of
itsmission. Significant components, initiatives, and
accomplishments at the WV DPin 2004 aresum-
marized below.

Decontamination and Dismantlement. Decon-
tamination of the head end cells (including the
general purpose cell and the process mechanical
cell ) and in extraction cell 2 continued and was
completed in 2004 with the removal of excess
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2004 Activities at the WNVDP

equipment. Decontamination of thevitrification cdll
continued and dismantlement began withremova
of the jumpersand major equipment and vessdls,
including the melter. More than 150 waste con-
tainers of dismantled hardware were successfully
removed. Thiswork will continuein 2005.

Sodium-BearingWaste M anagement. Sodium-
bearing wastewater consisting of flushed liquid
retrieved from the waste tank farm was solidified
on siteduring 2004. A portable system was used
to solidify approximately 11,500 gallons (43,500 i-
ters) of this LLW. The solidified material was
placed into 17 ten-ton stedl containersfor off-gte
transport tothe Nevada Test Site (NTYS).

Rail Spur Repairs. Reconstruction of a750-foot-
long section of the rail spur that services the
WV DP was completed during 2004 to support
waste shipmentsfrom thesite. Thework included
lifting railsand ties, removing loose soil under the
rail bed, installing drainage, and grading and com-
pacting with new stone. Before removal, therail
bed soils were characterized for chemical con-
stituentsinorder to identify appropriate soil man-
agement practices.

Infrastructure Footprint Reduction. Person-
nel were rel ocated to available on-site locations,
which enabled the removal of several office and
storage trailersfrom theWVDP site. Similar re-
ductions of the site'sinfrastructure footprint will
continuein 2005.

Remote-Handled Waste Facility Construc-
tion. As part of project operations, various con-
taminated materials and components were
removed from the former process building and
stored awaiting disposal. Aswork progresses to-
ward eventua decommissioning, additional mate-
rials and components will be removed from the
waste tank farm and the former process building.
Before these waste materials can be shipped for
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disposal, they must be characterized, sorted, pro-
cessed as necessary, and packaged to meet regu-
latory requirements for transportation.
Construction of the RHWF, where these activi-
tiestake place, was completed in 2004. DOE au-
thorized the startup of radioactive processing on
June 3, 2004 and two waste processing campaigns
were completed by the end of 2004.

Environmental M anagement of AqueousRa-
dioactive Waste. Water containing radioactive
material from site process operationsis collected
and treated in the low-level waste trestment fa-
cility (LLWTF), which includes the LLW treat-
ment building and associated holding lagoons.
(Water from the sanitary system, which does not
contain added radioactive materia, ismanaged in
a separate system.)

Thetreated process water is held, sampled, and
analyzed before its release through a New York
State Pollutant Discharge Elimination System
(SPDES)-permitted outfall. In 2004, about 15.0
million gallons (56.6 millionliters) of water were
treated in the LLWTF system and discharged
through outfall 001, the lagoon 3 weir. The tota
2004 discharge waters contained an estimated 12.6
millicuries of gross alpha plus gross betaradioac-
tivity. Comparablere easesduring the previous 19
yearsaveraged about 32 millicuriesper year. The
2004 release was about 40% of thisaverage. (See
“Overview of Water Effluent and Ambient Sur-
faceWater Monitoring” in Chapter 2.)

Approximetely 0.083 curies of tritiumwerereleased
inWV DP-controlled liquid effluentsin 2004 —about
7% of the 19-year annua average of 1.12 curies.

North Plateau Groundwater Recovery Sys-
tem (NPGRS). The NPGRS operated through-
out 2004, recovering groundwater from an area
near the leading edge of the strontium-90 plume
onthe north plateau. For amore detailed discus-
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sion of the plume and the NPGRS, see Chapter 2,
“Northeast Swamp and North Swamp Drainage,”
and Chapter 4, “ Results of Routine Groundwater
Monitoring” and * Special Groundwater Monitor-

ing.”

Environmental Management of AirborneRa-
dioactive Emissions. Ventilated air fromthevari-
ousWV DPfadilitiesissampled continuoudly during
operation for particulate matter and for gaseous
radioactivity. Inaddition to monitors that alarm if
particulate matter radioactivity increasesabove pre-
set levels, the sample media are analyzed in the
laboratory for the specific radionuclides that are
present intheradioactive materias being handled.

Air used to ventilate thefacilities undergoing ra-
dioactive material cleanup is passed through fil-
tration devices before being emitted to the
atmosphere. These filtration devices are gener-
ally moreeffectivefor particulate matter than for
gaseous radioactivity. For thisreason, facility air
emissions tend to contain agreater anount of gas-
eousradioactivity (e.g., tritiumandiodine-129) than
radioactivity associated with particulate matter
(e.g., strontium-90 and cesium-137). However,
gaseous radionuclide emissions still remain sofar
below themaost regtrictiveregulaory limit for public
safety that additional treatment technologies be-
yond those already provided are not necessary.

Gaseous radioactivity emissions from the main
plant in2004, the second full year since vitrifica:
tionwas completed, included approximately 5.57
millicuries of tritium (as hydrogen tritium oxide)
and 0.028 millicuries of iodine-129. (See Chapter
2 for adiscussion of iodine-129 emissions from
the main plant stack.) As expected, these 2004
valuesare quitelow incomparison to valuesfrom
1997, the first full year the vitrification system
operated at arelatively highrate of production. In
1997, tritium and iodine-129 emissions were 140
millicuriesand 7.43 millicuries, respectively.
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Particulate matter radioactive emissonsfrom the
main plant in 2004 included approximately 0.13
millicuries of gross beta-emitting radioactivity and
0.004 millicuries of grossalpha-emitting radioac-
tivity. In 1997, beta-emitting and alpha-emitting ra-
dioactivity emissionswere 0.4 millicuriesand 0.001
millicuries, respectively. Increased a pha-emitting
radioactivity inmain stack air effluent in 2004 was
related to ongoing decontamination and decom-
missioning activitiesinthemain process building.

Environmental Management of Radiological
Exposure. Environmental radiationis measured
with thermoluminescent dosmeters (TLDs) at o+
siteand off-sitelocations. (SeeFigs. A-10 and A-
11 for the locations of on-site and off-site TLD
monitoring points.) Although exposure rates at
many on-sitelocations were elevated with respect
to background, results from perimeter TLDsthat
would be more representative of exposureto the
public were statistically indistinguishable from
background results. (See* Direct Environmental
Radiation Monitoring” in Chapter 2.)

Unplanned Radiological Releases. Therewere
no unplanned arborneradiological reeases onsite
or off site to the environment from the Project in
2004. In addition, therewere no unplanned releases
to the off-site environment of waterborne radio-
activity in 2004. (See “RCRA 3008(h) Adminis-
trative Order on Consent” and “ Process Sewer
Integrity Evaluation” in the Environmental Com-
pliance Summary section.)

Nuclear Regulatory Commission (NRC)-Li-
censed Disposal Area (NDA) Interceptor
Trench and Pretreatment System. Radioac-
tively-contaminated n-dodecane, in combination
withtributyl phosphate (TBP), was discovered at
the northernboundary of the NDA in 1983, shortly
after the DOE assumed control of the WVDP,
Extensive sampling and monitoring through 1989
reveaed the possibility that the n-dodecane/TBP
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could migrate. To contain migration of this sub-
surface radioactive organic contaminant, aninter-
ceptor trench and liquid pretreatment system
(LPS) werebuilt.

Asin previous years, no water containing TBP
was encountered in the trench and no water was
treated by the LPS in 2004. More than 404,000
gallons (1,530,000 liters) of radiologically contami-
nated water were collected from the interceptor
trench and transferred to the LLWTF for tresat-
ment during the year. Results of surface and
groundwater monitoring inthe vicinity of thetrench
arediscussed in Chapter 2 under “ South Plateau
Surface Water and NDA I nterceptor Trench” and
in Chapter 4 under “ Results of Monitoring at the
NDA.”

Waste Minimization Program. TheWV DPfor-
malized awaste minimization programin 1991 to
reduce the generation of LLW, mixed waste, and
hazardouswaste. This programisacomprehen-
sive and continua effort to prevent or minimize
pollution, withthe overall goasof reducing health
and safety risks, protecting the environment, and
complying with all federal and state regulations.
(See aso the “Waste Minimization” and “ Pollu-
tion Prevention” sections in the Environmental
Compliance Summary and later in this chapter.)

Pollution Prevention Awareness Program.
The WV DP's Pallution Prevention (P2) Aware-
ness Programisasignificant part of the Project’s
waste minimization program. The goal of the pro-
gram isto make all employees aware of the im-
portanceof pollution prevention both at work and
at home.

A crucial component of the P2 Awareness Pro-
gram a the WV DP is the Pollution Prevention
Coordinators group. This group communicates,
shares, and publicizes prevention, reduction, re-
use, and recycling informationto all departments
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at the WV DP. The P2 Coordinators identify and
facilitate the implementation of effective source
reduction, reuse, recycling, and procurement of
recycled products. The WV DP employsanincen-
tive-based program (the Bright Ideas Program)
to encourage waste stream reduction/elimination,
energy savings, and affirmative procurement. This
program continues to foster cost savings and
avoidances resulting from waste minimization and
P2 activities.

Waste M anagement. TheWV DP continued its
accomplishmentsinreducing and dimingting waste
generated by ste activities. Reductionsinthegen-
eration of LLW, mixed waste, hazardous waste,
industrial wastes, and sanitary waste, such aspa-
per, plastic, wood, and scrap metal were targeted.

Waste minimization and recycling activities dur-
ing 2004 resulted in cogst savingsand reduced waste
generation. Toaccomplishthis, thefollowing items
wererecycled:

* paper and paper products- 115 tons (104 metric
tons)

* scrap metals- 30.2 tons (27.4 metric tons)
* other materials- 18.0 tons (16.3 metric tons).

L ow-L evel Radioactive Waste Shipping Pro-
gram. TheWV DPinitiated the LLW shipping pro-
gramin 1997 to reducetheinventory of legecy and
newly-generated waste stored onsite. Most waste
was sent tocommercia disposal facilitiesuntil July
2001, whenthe WV DPwas gpproved toship LLW
tothe NTS, aDOE facility. During caendar year
(CY) 2004, atotd of 20 shipments (about 104,000
cubicfeet [about 3,000 cubic meters]) were safely
shipped for off-site disposal. Anaccelerated LLW
shipping scheduleis planned for 2005.
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National Environmental Policy Act (NEPA)
Activities. Under NEPA, the DOE isrequired to
consider the overall environmental effects of its
proposed actions or federal projects. The
President’s Council on Environmental Quality es-
tablished ascreening system of analyses and docu-
mentation that requires each proposed action to
be categorized according to the extent of its po-
tential environmental effect. The levels of docu-
mentation include categorical exclusions (CXs),
environmental assessments (EAS), and environ-
mental impact statements (EI Ss).

CXsevaluate and document actions that will not
have asignificant effect on the environment. EAs
evaluate the extent to which the proposed action
will affect the environment. If a proposed action
has the potential for significant effects, an EISis
prepared that describes proposed aternativesto
an action and explainsthe effects.

Facility maintenance, decontamination activities,
and minor projectsthat support HLW vitrification
are documented and submitted for approval as
CXs, dthough EAsoccasionally are necessary for
larger-scaleactivities.

In December 1988, the DOE published a joint
Notice of Intent (NOI) with the New York State
Energy Research and Development Authority
(NY SERDA) to prepare an EIS for the comple-
tion of the WV DP and closure of thefacilities at
the WNYNSC.

Thedraft EIS, which describesthe potential envi-
ronmental effects associated with Project comple-
tion and various site closure alternatives, was
completed in 1996 and released without a pre-
ferred dternative for a six-month public review
and comment period. Having met throughout 1997
and 1998 to review dternatives presented in the
draft EIS, theWest Valley Citizen Task Force (see
inset) issued the West Valley Citizen Task Force
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Final Report (July 29, 1998). Thisreport provided
recommendations and advice on the development
of a preferred aternative. The Task Force con-
tinuesto meet and discussissuesrelated to Project
completion and site closure decision-making.

In2001, the DOE formally initiated its planto split
the scope of the 1996 draft EI S into two phases—
one for near-term waste management decision-
making and onefor final decommissioning and/or
long-term stewardship decision-making. Each
phase will be covered by a separate EIS.

DOE published aFederal Register (FR) NOI on
March 26, 2001 (66 FR 16447) formally announc-
ing itsrescoping plan and preparation of thewaste
management EIS. The DOE dso publishedanAd-
vance NOI on November 6, 2001 (66 FR 56090)
announcing its commitment to beginwork, inco-
operationwithNY SERDA, onthe Decommission-
ing and/or Long-Term Stewardship EIS.

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, 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 Demonstration Project and
cleanup, closure, and/or long-term man-
agement of the facilities at the site. The
Task Force process has helped illuminate
the various interests and concerns of the
community, increased the two-way flow of
information between the site managers and
the community, and provided an effective
way for the Task Force members to estab-
lish mutually-agreed-upon recommenda-
tions for the site managers to consider in
their decision-making process.
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OnMay 16, 2003, the DOE issued the draft Waste
Management EIS (68 FR 26587) for public com-
ment. The DOE considered public commentsre-
ceived and issued the final Waste Management
ElSin January 2004.

Because the NRC is authorized by the WVDP
Act to prescribe decommissioning criteriafor the
WVDP, from 1998 until early 2002 the NRC
worked to devel op those decommissioning crite-
riathrough aseries of draft policy papersand public
meetings. On February 1, 2002, the NRC issued
its“Decommissioning Criteriafor the West Val-
ley Demonstration Project (M-32) at the West
Valley Site; Final Policy Statement” in the Fed-
eral Register (67 FR 5003). The Find Policy State-
ment gppliestheNRC’sLicense TerminationRule
(10 Code of Federal Regulations Part 20, Subpart
E) asthe decommissioning criteriafor the WV DP
and as the decommissioning goa for the entire
WNYNSC.

The DOE published an NOI on March 13, 2003
(68 FR 12044) announcing itsintent to prepare, in
cooperationwithNY SERDA, the Decommission-
ingand/or Long-Term Stewardship EIS. The DOE
and NY SERDA are joint lead agencies on this
EIS. TheEPA, theNRC, andthe New York State
Department of Environmental Conservation
(NY SDEC) are cooperating agenciesonthe De-
commissioning and/or Long-Term Stewardship
EIS. Work on preparation of thisElS continuedin
2004.

The DOE and NY SERDA continue efforts to
reach agreement on a preferred alternative and
agency responsi bilitiesfor decommissioning and/
or long-term stewardship at the WVDP and the
WNYNSC.

Self-Assessments. Self-assessments continued
to be conducted in 2004 to review the manage-
ment and effectiveness of the WV DP environ-
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mental protection and monitoring programs. Re-
sults of these self-assessments are evaluated and
correctiveactions aretracked throughto comple-
tion. Overall results of these self-assessments
found that the WV DP continued to implement
quality requirementsand, in some cases, improve
the quality of the environmental protection and
monitoring program. (Seethe Environmental Com-
pliance Summary and Chapter 5, Quality Assur-
ance.)

Occupational Safety and Environmental
Training. The safety of personnel who are in-
volved inindustrial operaionsunder DOE cogni-
zanceisprotected by standards mandated by DOE
Order 440.1A, “Worker Protection Management
for DOE Federal and Contractor Employees,”
which directs compliance with specific Occupa-
tional Safety and Health Act (OSHA) require-
ments. This act governs diverse occupational
hazards ranging from electrical safety and pro-
tectionfrom fire to the handling of hazardous ma-
terials. The purpose of OSHA istomaintainasafe
and healthy working environment for employees.

Hazardous waste operations and emergency re-
sponse regulationsrequirethat employees at treat-
ment, storage, and disposal facilities, particularly
those who may be exposed to health and safety
hazards during hazardous waste operations, re-
ceivetraining appropriaetotheir job functionand
responsibilities. The WV DP environmenta, health,
and safety training matrix identifies the specific
training requirements for such employees.

The WVDP provides basic 24-hour hazardous
waste operations and emergency response train-
ing. (Emergency response training includes spill
response measures and controlling contamination
of groundwater.) The WV DPtrains decontamina
tionworkersand their supervisorsaccording tothe
40-hour program for hazardous waste operations
and emergency response to meet the additional
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OSHA training requirements of acleanup site. The
additional training providesworkerswithinforma-
tionand techniquesfor decontamination operations.

Training programs also contain information on
waste minimization, pollution prevention, and the
WV DP environmental management program. In
additiontothis standard training, employeeswork-
ing inradiological areas receive training on sub-
jectssuchasunderstanding radiation and radiation
warning signs, dosimetry, and respiratory protec-
tion. Qualification standardsfor specific job func-
tions at the site are required and maintained.
Training programs have evolved into acompre-
hensive curriculum of knowledge and skills nec-
essary to maintain the health and safety of
employees and ensure the continued compliance
of the WVDP.

Medical emergencies on site are handled by the
WVDP Emergency Medical Response Team.
Thisteam consists of on-ste professond medical
saff and volunteer New York State-certified emer-
gency medical technicians.

Any person working a the WVDP who has a
personal photo badge receives general employee
training that covers health and safety, emergency
response, and environmental complianceissues.
All vigitors to the WV DP receive a site-specific
briefing on safety and emergency procedures be-
fore being admitted to the site.

Voluntary Protection Program STAR Satus.
On May 5, 2000 the WV DP received Voluntary
Protection Program (VPP) STAR status. This
prestigious award was granted in recognition of
the WV DP's excellent worker safety and health
programs. (See also the Environmental Compli-
ance Summary.)

The WVDP has reaffirmed its commitment to
DOE'sVPPand was reviewed as part of the an-

1-12

VWWDP Annual Ste Environmental Report

nual integrated safety management system (ISMS)
review. The DOE recertified the WVDP as a
DOE-VPP STAR site. At the annual VPP Par-
ticipants National Conference, WVNSCO was
awarded the DOE’s Legacy of Stars Award,
whichisgiven to steswith an outstanding safety
record over athree-year period.

In addition, the WV DP has been actively promoat-
ing VPPinthecommunity by mentoring local busi-
nessesand providing assistanceto support OSHA
with V PP evaluations of other sites.

Employees of the WV DP reached 2.5 million safe
work hoursand two yearswithout alost-timework
accident on November 30, 2004. Inrecognition of
this safety record, WVNSCO employees were
awarded the President’sAward for Safety for the
second consecutive year.

Environmental Management System Imple-
mentation. The Project’'sEMS provides the ba-
sic policy and direction for work at the WV DP
through procedures that support proactive man-
agement, environmental stewardship, and thein-
tegration of appropriatetechnologies throughout
all aspects of work at the WVDP. EMS imple-
mentation issummarized in Table ECS-1.

The WVDP EMS satisfies requirements of the
new DOE Order 450.1, “ Environmental Protec-
tion Program.” (See the discussion of new DOE
Order 450.1 in the Environmental Compliance
Summary.) The EMSisalso in compliancewith
the “ Code of Environmental Management Prin-
ciples’ (CEMP) for federal agencies and Inter-
nationa Organization for Standardization 14001,
Environmental Management Systems: “ Specifica:
tionfor Guidanceand Use,” whichisbeingimple-
mented worldwide. The CEMPwas devel oped by
the EPA in response to Executive Order (EO)
12856, “ Federal Compliance with Right-to-Know
Laws and Pollution Prevention Requirements,” to
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serve as the basis for responsible environmental
management. (EO 12856 was revoked in April
2000 by EO 13148, “ Greening the Government
Through Leadership in Environmental Manage-
ment.”)

Following the principles and performance objec-
tives of the CEMP helps to ensure that afederal
facility’s environmental performanceis proactive,
flexible, cost-effective, and sustainable. The
WV DP has beenrenewed for membershipinthe
EPA’'s Nationa Environmental Performance Track
program for implementation of this EMS. New
objectiveswere developed for thethree-year pe-
riod of 2004—2006. (See National Environmental

| National
/ Environmental
[ PerformanceTrack

.S. Environmental Protection Agency

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.
Achievement Track facilities can participate
in a peer exchange network to share expe-
rience, benchmark each other’s perfor-
mance, share information on successful
practices and strategies, and receive rec-
ognition for their work at state and local
levels. The WVDP was approved for re-
newed membership in this programin 2004.
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Performance Track inset inthischapter.) Themost
recent self-assessment by WV NSCO, performed
inDecember 2004, verified that the EM S contin-
ues to be effectively implemented at the WV DP.

Integrated Safety Management System
Implementation. A plantointegrate environmen-
tal, safety, and health (ES& H) management pro-
grams at the WV DP was developed and initiated
in 1998. During this development, the EM Swas
identified as anintegra part of the ISMS. Envi-
ronmental subject matter experts participateina
sitewidework review group to review work plans,
identify ES& H concerns, and specify practices
that ensurework is performed safely.

Implementation of anISM S at the WV DP, includ-
ingthe EM S, was verified by the DOE Ohio Field
Officein November 1998. Themost recent self-
assessment by WV NSCO, performed inAugust
2004, verified that the ISM S continues to be ef-
fectively implemented at the WVDP. An annual
|SM Sreview by the DOE occurred in November
2004. The DOE specifically evaluated the inte-
gration of EM Sinto the|SM S and confirmed re-
sultsof the WV NSCO self-assessment.

Perfor mance M easur es

Performance measures can be used to evaluate
effectiveness, efficiency, quality, timeliness, pro-
ductivity, safety, or other areasthat reflect achieve-
mentsrelated to organization or processgoals, and
can be used as atool toidentify the need to ingti-
tute changes.

The performance measures applicable to opera-
tions conducted at the WVDP, discussed here,
reflect process performance related to wastewa-
ter treatment in the LLWTF, theidentification of
spillsand releases, the reductioninwaste genera-
tion, the potential radiologica dosereceived by the
maximally exposed off-siteindividual (MEOS)),
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and the transfer of HLW to the vitrification sys-
tem.

Radiation Doses to the Maximally Exposed
Off-Sitelndividual. One of the most important
pieces of information derived from environmental
monitoring program dataisthe potentid radiologi-
cal doseto an off-site individua from on-site ac-
tivities. As an overall assessment of Project
activities and the effectiveness of the as-low-as-
reasonably-achievable concept, the potential ra-
diological dose to the MEOSI is an indicator of
well-managed radiologica operations. Theeffec-
tivedoseequivalentsfor air effluent emissions, lig-
uid effluent discharges, and other liquid releases
(suchasswamp drainage) from 1995 through 2004
are graphed in Figure 1-1. Note that the sum of
these values is well below the DOE standard of
100 mrem per year. These consistently low re-
sultsindicatethat radiological activitiesat thesite
arewell-controlled. (Seeaso Table 2-3in Chap-
ter 2, Environmental Radiological Program Infor-
mation.)

SatePollutant Dischar ge Elimination System
Permit Limit Exceptions. Effective operation
of thesitewastewater treatment facilitiesisindi-
cated by compliancewith the applicabledischarge
permit limitations. A pproximately 60 parameters
are monitored regularly as part of the SPDES
permit requirements. Theanalyticd resultsarere-
ported toNY SDEC viaDischargeMonitoring Re-
ports, required under the SPDES program.

Although thegoal of the LLWTF and wastewater
treatment facility operationsisto maintain efflu-
ent water quality consistently withinthe permit re-
guirements, occasionally SPDES permit limit
exceptionsdo occur. All SPDES permit limit ex-
ceptions are evaluated to determine their cause
and toidentify corrective measures.

A Water Task Team, compaosed of WVDP per-
sonnel with expertise in wastewater engineering,
treatment plant operations and process monitor-
ing, and National Pollutant Discharge Elimination
System/SPDES permitting and compliance, was

01

0.01

Effective Dose Equivalent (mrem)

1995 1996 1997

W Air Effluent Emissions

1998 1999

Liquid Effluent Discharges

2002 2003 2004

2000 2001

O Other Liquid Releases

Figure 1-1. Annual Effective Dose Equivalent to the Maximally Exposed Off-Site I ndividual
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LLWTF and of itslikely presenceat out-

fall 001 at concentrations below the de-
tectablelevel of 0.2 microgramsper liter

(ng/L). In 2002, a modification to the
SPDES permit required that samplesbe-

ing collected for measurement of mer-
cury be analyzed in duplicate by EPA

Number of Exceptions
S}

5_
0' |O|O|O|-|O|O|-_

1995 1996 1997 1998 1999 2000 2001 2002 20083 2004

Figure 1-2. Yearly SPDES Effluent Limit Exceptions

M ethod 245.1 (with amethod detection
level of 0.2 ug/L) and by newer, more-
sensitive, EPA Method 1631E. Results
of the comparison are reported to
NY SDEC onaquarterly basis. Results
from EPA Method 1631E in 2004 were

formed in 1995 to address the causes of these
exceptions. The Water Task Team'’s efforts pro-
duced three consecutive years (1998, 1999, and
2000) with no permit limit exceptions. In 2001, one
permit limit exception for total recoverable lead
occurred at outfall 008 —the french drain for the
LLWTF lagoon system. One SPDES limit excep-
tion occurred in May 2004 when atest result for
total suspended solids (T SS) for asampleobtained
at outfall 001 was reported above the allowable
(daily maximum) effluent limit. (SeeFig. 1-2.) The
increased TSS was caused by astorm event that
resulted in runoff carrying soil and sediment down
the sides of the effluent-holding lagoon and into
the effluent water during the discharge.

In June 2004, the minimum permit requirement for
monitoring total recoverable hexavaent chromium
at outfall 001 was not met. An analytical interfer-
enceresulted in aninaccurate and invalid test re-
sult for one sample that was analyzed for this
chemical substance. Asaconsequence, thenum-
ber of valid sample analyses was one short of that
required.

Although exceptions arenot dways related to op-
erating deficiencies, corrective actions may in-
cludeimproved operation or treatment techniques.
In1997, theWV DP notified NY SDEC of the pres-
ence of mercury intheinfluent wastewater to the
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cons stent with those from EPA M ethod
245.1. (See Chapter 3, Mercury Analyticd Method
Study, for adiscussion of thisstudy.)

Waste Minimization and Pollution Preven-
tion. In 2004, the WV DP continued its program
of reducing and eliminating the amount of waste
generated from site activities. Emphasis on good
business practices, sourcereduction, and recycling
continued to promote reduction of LLW, mixed
waste, hazardous waste, industrial wastes, and
sanitary wastes, suchas paper, glass, plastic, wood,
and scrap metal.

To demonstrate effectiveness of the waste mini-
mization program, a graph of the percentage of
waste reduction achieved above the annua goal
for each category is presented in Figure 1-3 for
CY s1996 through2004.

The WV DP set thefollowing cumulative nonvitri-
fication waste-reduction goa sfor fiscal year (FY)
2004: a75% reductionin the generation of LLW,
an 80% reduction in the generation of mixed waste,
a 70% reduction in the generation of hazardous
waste, a 60% reduction in the generation of in-
dustrial waste, and a 75% reduction in the gen-
eration of sanitary waste. These goalswere based
on quantities of routine waste generated in 1993.
(Asof FY 2002, al WV DP pollution prevention
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Percentage Exceeding Goals

1996 1997 1998 1999

Figure 1-3. Percentage of Waste-Reduction-Exceeding Goals

2000 2001 2002 2003 2004

W Low-Level Radioactive-Mixed [ Hazardous HE Industrial @O Sanitary

gods arein alignment with the DOE’s pollution
prevention goals, which are based on a federa
fiscal year.)

All but two of these goals were exceeded during
FY 2004. LLW generation was reduced by 83%.
Mixed waste generation was reduced by 91%,
hazardouswaste by 95%, industria wasteby 11%
(below the god of 60%), and sanitary waste gen-
eration was reduced by 58% (below the goal of
75%). Industrial and sanitary waste generation

Spillsand Releases. Chemical spillsgreater than
the applicable reportable quantity must be reported
immediately toN'Y SDEC, the Nationad Response
Center, and other agencies as required. There
were no reportable chemical spillsduring 2004.

Petroleum spills greater than five gallons— or of
any amount that travel to waters of the state —
must be reported immediately to the NY SDEC
spill hotline and entered inthe WV DP' s monthly
log. Therewereno reportable petroleum spillsin

during FY 2004 exceeded expecta-
tions due to numerous activities to
support site closure milestones and 5
effortsto improve housekeeping and
eliminate unnecessary paper. 4

Hazardous waste and industrial
waste volumes have been tracked
separately for vitrification-related
and nonvitrification-related waste
streams since vitrification began in 0-
1996. To maintain historical compa-
rability, the percentagesin Figure 1-
3 include only the nonvitrification
portions of thesetwo waste streams.

Number of Spills
N

1996 1997 1998 1999 2000 2001 2002 2008 2004

Figure 1-4. Number of Immediately Reportable

OOOIOO

Spills or Releases
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2004. Figure 1-4 is abar graph of immediately-
reportable spillsfrom 1996 to 2004.

Preventionisthe best means of protection against
oil, chemical, and hazardous substance spills or
releases. WV DP employees are trained in appli-
cable standard operating proceduresfor equipment
that they use, and best management practiceshave
been developed that identify potentia spill sources
and preventive measuresthat will reducethelike-
lihood of releases. Spill training, notification, and
reporting policies have also been developed toem-
phasize theresponsibility of eachemployeetore-
port spills immediately upon discovery. This
first-line reporting helps to ensure that spillswill
be properly documented and mitigated in accor-
dance with applicableregulations.
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Chapter 2

ENVIRONMENTAL
RADIOLOGICAL
PROGRAM
INFORMATION

Radiation in theEnvironment

Sour cesof Radiation

Members of the public are routinely exposed to
ionizing radiation from both natura and man-made
sources. Anindividud living inthe United States
(U.S)) isestimated to receive an average annual
effective dose equivalent of about 360 millirem
(mrem) (3.6 milliseverts[mSv]) (Nationa Coun-
cil on Radiation Protectionand M easurements Re-
port 93[1987h]).

While most of the radiation dose received by the
genera publicisfrom natural background sources,
man-made sources of radiation also contributeto
theaverage dose. Such sourcesinclude diagnos-
tic and therapeutic x-rays, nuclear medicine, fall-
out residues from atmospheric nuclear weapons
tests, effluents from nuclear fuel-cyclefacilities,
and consumer products such as smoke detectors
and cigarettes(Fig. 2-1).

Routineactivities at the West Valley Demonstra-
tion Project (WV DP or Project) have the poten-
tid torelease radioactive or hazardous substances
that could affect the environment.
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Exposur e Pathways

Theradionuclides present at theWVDP siteare
residues from the reprocessing of commercial
nuclear fuel during the 1960s and early 1970s by
aprevious site operator. A very small fraction of
these radionuclidesisreleased off site during the
year through ventilation systems and liquid dis-
charges. These releases makeanegligible contri-
bution to the radiation dose to the surrounding
population through severa exposure pathways.

An exposure pathway consists of a route for a
source of contamination or radiation to be trans-
ported by environmental mediato areceptor where
exposure may occur. For example, amember of
the public could be exposed to low concentrations
of radioactive particles carried by prevailing winds.

The potential pathways of exposure from Project
emissionsareinhaation of gases and particulates,
ingestion of locally grownfood products, consump-
tion of fish, beef, and venison, and exposure to
external penetrating radiation emitted from con-
taminated materids. Table2-1 summarizesthepo-
tential exposure pathways for the local off-site
population and describes the rationale for includ-
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Chapter 2. Environmental Radiological Program Information

lonizng Radiation

Radiation can be damaging if, in colliding with other matter, the alpha or beta particles or gamma
rays knock electrons loose from the absorber atoms. This process is called ionization, and the radia-
tion that produces it is referred to as ionizing radiation. lonization changes an eectrically 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

Biological effects of radiation can be either somatic or genetic. Somatic effects of radiation expo-
sure are limited to the exposed individual. For example, sufficiently high exposure to radiation can
cause clouding of the lens of the eye or a decrease in white blood cdls.

Radiation can also 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 (12 Sv) might cause
additional temporary effects, such as vomiting, but usually would have no long-lasting side effects.
Assessng 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. There have been no documented effects from exposures of less than 10 rem.

The effect most often associated with exposure to relatively high levels of radiation appears to be an
increased risk of cancer. However, scientists have not been able to demondrate 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 adverse
biological effects.

Health Effects of Low-Leval 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. Srontium, plutonium, and americium
isotopes concentrate in the skeleton. When inhaled, particulate uranium and plutonium isotopes may
remain in the lungs for a long period of time. Some radionuclides such as tritium, carbon-14, or
cesum-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 modd 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 to the Public

ing or excluding each pathway when calculating
dosefromthe WV DP. For instance, drinking wa-
ter isnot considered apathway for exposurefrom
the WV DP because surveys revealed that local
residentsdo not use Cattaraugus Creek asasource
of drinking water.

Land Use Survey

Periodic surveysof local residents provideinfor-
mation about loca family sizes, sources of food,
and gardening practices. Inearly 2003, censusin-
formation from calendar year (CY') 2000 was used
to update population files used for dose assess-
ment. Information from the most recent land use
survey, conducted in early 2002, was used to con-
firm thelocations of the nearest residences. These
parameters are required for computer model sthat
are used for the annual dose assessments. (See
the discussion of Dose Assessment M ethodol ogy
later inthis chapter for more information on cal-
culation of doseto the public.)

Doseto the Public

Each year the potential radiological dose to the
publicthat is attributable to operations and efflu-
entsfrom the WV DPis assessed to verify that no
individual could credibly have received a dose
exceeding thelimits established by theregulatory
agencies.

Estimated doses are compared directly with cur-
rent radiation standards established by the U.S.
Department of Energy (DOE) and the U.S. Envi-
ronmental Protection Agency (EPA) for protec-
tion of the public. Thesevaues areaso compared
with the annual dose an average U.S. resident
receives from natural background radiation and
todosesreported in previous yearsfor the Project.
Figure 2-1 shows the relative contribution to the
annua dosein mrem from natural and man-made
sourcesincomparisonwiththeestimated CY 2004
maximum individual dose fromthe WV DP. (Units
of dose measurement are explained in detail later
inthischapter.)

350
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- Nuclear Medicine (14)
50 h _/
X-Rays (39)
— 005
0 ‘ ‘
Natural Man-Made WVDP Airline Crew Member
Figure 2-1. Comparison of Doses From Natural and Man-Made Sourcesto the Dose From 2004 WVDP Effluents
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Chapter 2. Environmental Radiological Program Information

As can be seen in Figure 2-1, natural sources of
radiation contribute 295 mrem (2.95 mSv) and
man-made sources contribute 65 mrem (0.65 mSv)
of thetota annual U.S. average dose of 360 mrem
(3.60mSv). In2004, the WV DP contributed avery
small amount (0.049 mrem [0.00049 mSv]) of the
total annua man-made radiation dose to the maxi-
mally exposed off-siteindividual (MEOSI) resid-
ing near the WV DP. This is much less than the
average dosereceived from using consumer prod-
ucts and isinsignificant compared to the federa
standard of 100 mrem alowed fromany DOE site
operations in a caendar year and the 295 mrem
received annually from natura sources. The dose
from WV DP operationsa soissmdl compared to
the estimated average additional dose an airline

crew member typically receivesfrom cosmicra-
diation (200900 mrem/year).

The results of these conservative dose calcula
tions demonstratethat the potential maximum dose
to an off-site resident is well below permissible
standards and is consistent with the as-low-as-
reasonably-achievable philosophy of radiation pro-
tection.

The following sections describe the monitoring
program used to measure radiationinthe environ-
ment near the WV DP and the methods used and
results of dose assessments using these measure-
ments.

Table 2-1
Potential Local Off-Site Exposure Pathways Under Existing WVDP Conditions

Exposure Pathway and Transporting Medium

Inhalation: gases and particulatesin air

(included)

Ingestion: cultivated crops
(included)

Ingestion: surface and groundwater
(excluded)

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

External exposure: radiation from particul ates
and gases directly from air or surface water or
indirectly from surface deposition (included)

Reason for Inclusion/Exclusion

Off-gtetransport of contaminantsfromWVDP
stacks or resuspended particulates from soils
or water

Local agricultural productsirrigated with
potentially contaminated surface or
groundwater; foliar deposition and uptake of
deposited airborne contaminants

No documented use of local surface water or
downgradient groundwater wells as drinking
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
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Release of Materials Containing Residual
Radioactivity. The release of property contain-
ing residual radioactivity from DOE facilitiesis
carefully controlled by DOE guidelinesand pro-
cedures. Intwo special memorandaissued in Janu-
ary and July of 2000, the Secretary of Energy
placed amoratorium on rel ease of contaminated
materials and on unrestricted release, for metal
recycling fromradiologicd areaswithin DOE fa
cilities. Themoratoriumwill remainin effect until
directives clarifying therelease criteriahave been
developed and implemented. Any transfer that
places property (real property, structures, equip-
ment, or scrap meta) containing radioactivity into
public useisclassified as atype of environmental
release.

In keeping with DOE initiatives to expand envi-
ronmental information provided to the public, cer-
tain details of transfers of property containing
residual radioactivity areto beincluded inAnnual
Site Environmental Reports. Theinformation pro-
vided should include, among other things, thetype
of material and amount of residud radioactivity,
the basisfor releasing the property for public use
(including release limitsand when the property was
released), the end use and cost savings associ-
ated with release of the property, and potential
dosesto individuas and potential collective dose
to the public associated with each release. Asin-
dicated in Table 2-2, the WVDP did not release
any property classified per DOE Order 5400.5 as
material containing residual radioactivity in 2004.

Table 2-2
Release of Property Containing Residual Radioactive Material

Approved Rationale Date Type Basis
Limit of of for
Approval Material Release

NA NA NA None NA

No property containing residual radioactivity was released in 2004.

End Volume Total Maximum Collective
Use of Activity Individual Dose

M aterial Dose
NA 0 0 0 0
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RoutineM onitoring Program

Radiological Sampling
Program Overview

Samplesfrom environmental medialistedin Table
2-1 are collected each year and measured for ra-
dioactivity. Environmental sampling locationsare
shown onmaps in Appendix A and the complete
environmental monitoring scheduleissummarized
inAppendix B, This schedul e providesinforma-
tion on monitoring and reporting requirements and
the types and extent of sampling and monitoring
at each location. An explanation of the codes that
identify the sample medium and the specific sam-
pling or monitoring locationis also found in Ap-
pendix B® For example, asamplelocation code
such asAFGRVAL indicates an air sample (A),
collected off-ste (F), at theGreat Valey (GRVAL)
sampling station. These codes are used through-
out this report for ease of reference and to be
consistent with the data reported in the appendi-
Ces.

The food pathway is monitored by collecting
samples of beef, milk, and produce at near-site
and remote locations, samples of fish upstream
and downstream of the site, and samples of veni-
son from deer from near-site and background lo-
cations. Stream sediments are sampled upstream
and downstream of the WV DP, and both on-site
groundwater and off-sitedrinking water are rou-
tinely sampled. Direct radiation is monitored on
site, at the perimeter of the site, in communities
near thesite, and at background locations.

The primary focus of themonitoring program, how-
ever, is on surface water and air pathways, as
these are the principal means of transport of ra-
dionuclides from the WV DP.
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Liquid and air effluents are monitored on site by
collecting samples at locations whereradioactiv-
ity or other regulated substances are released or
might be released. Release pointsinclude water
effluent outfallsand plant ventilation stacks.

Surface water samples are collected within the
Project area from ponds, swamps, seeps, and
drainage channelsthat flow through the Western
New York Nuclear Service Center (WNYNSC)
and then off site into Cattaraugus Creek.

Both surfacewater and air samples are collected
at perimeter locations where the highest off-site
concentrations of transported radionuclidesmight
be expected. Samplesarealso collected a remote
locationsto provide background concentration data
for comparison with data from on-site and near-
sitesamples.

Overview of Water Effluent
and Ambient Surface Water
Monitoring

The Project is drained by severad smdl streams.
Frank’s Creek flows along and receives drainage
from the south plateau. As Frank’s Creek flows
northward, it isjoined by atributary, Erdman Brook,
which receives effluent from the low-level waste
treatment facility (LLWTF). Onthe north plateau,
beyond the Project fenceline, the north and north-
east swamp areas and Quarry Creek drain into
Frank’sCreek. Frank’s Creek continues acrossthe
WNY NSC andflowsinto Buttermilk Creek, which
leaves the WNYNSC and enters Cattaraugus
Creek (Figs. A-2andA-3).

Liquid effluentsfrom threelocations (the LLWTF
and thetwo natura drainages from the northeast
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Overview of Water Effluent and Ambient Surface Water Monitoring

and north swamps) are primary contributorsto site
dose estimates. (See Predicted Dose From Water-
borne Releases later in this chapter for an esti-
mate of the dose attributableto these waterborne
effluents.)

Low-Level Waste Treatment Facility Efflu-
ent. The discharge from the LLWTF through the
lagoon3weir (WNSPOO1 onFig. A-2) into Erdman
Brook isthe largest single source of radioactivity
released to surface watersfrom the Project. There
were eight batch releasestotaling about 15.0 mil-
liongdlons (56.6 millionliters) in2004.

The total amounts of radioactivity from specific
radionuclidesinthelagoon 3 effluent arelisted in
Appendix C-2* Theannual average concentra-
tion of each radionuclide is divided by its corre-
sponding DOE derived concertration guide (DCG)
to determine what percentage of the DCG was
released. (DCGsarediscussed in Chapter 1. DOE
DCGsfor radionuclides of interest at the WV DP
arelisted in Appendix K®) AsaDOE policy, the
sum of the percentages calculated for al radionu-
clidesreleased should not exceed 100%. Thecom-
bined annual average of radionuclide
concentrations from lagoon 3 effluent in 2004 was
approximately 21.2% of the DCGs.

The LLWTF was designed to efficiently remove
strontium-90 and cesium-137, the more prevaent
of thelong-lived fission productsin WV DP waste-
waters. Other radionuclides, such asuraniumiso-
topes, areadso removed to alesser extent. Uranium
isotopesarefoundin WV DP liquid waste because
they were present in the nuclear fuel that was
oncereprocessed at thesite. Uranium-232, amgjor
contributor to the combined DCG inlagoon 3 &f-
fluent, averaged about 8% of its DCG in 2004.
Variaionsinliquid effluent radionudideratios con-
tinue to reflect the dynamic nature of the waste
streams being processed throughthe LLWTF.
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Outfall WNSPOO1 and other selected discharge
points are aso monitored for nonradiologica pa-
rametersunder theNew York State Pollutant Dis-
charge Elimination System program. See Chapter
3, Environmental Nonradiologica Program Infor-
mation.

Northeast Swamp and North Swamp Drain-
age. Thesetwo drainages conduct surface water
and emergent groundwater off site. The north-
east swamp sampling location (WNSWAMP) is
used to monitor surfacewater drainage from the
northeastern portion of the site’s north plateau.
The north swamp sampling point (WNSW74A) is
used to monitor drainage to Quarry Creek from
the northern portion of the plateau (Fig. A-2).

Data summaries from these two locations are
found inAppendix C-3%: Elevated gross betacon-
centrations at WNSWAMP, first noted in 1993,
continued to be observed in 2004. Gross betaac-
tivity at thislocation is largely attributableto stron-
tium-90. Concentrations of all radioisotopic
parameters detected at the two locations, other
than strontium-90 at WNSWAMP, werelessthan
1% of the respective DCGs for these parameters.

Strontium-90 concentrations at WNSWAMP in
2004 averaged 1.31E-06 microcuriesper milliliter
(uCi/mL ) (48.5 Becquerels per liter [Ba/L]),
higher than the average resultin 2003. (See Chap-
ter 4 for agraph of annualized average strontium-
90 concentrationsat WNSWAMPin 2004.) Even
thoughwaterswith devated strontium-90 concen-
trations drain from WNSWAMP into Frank’s
Creek, concentrations in waters collected from
Cattaraugus Creek downstream at the first point
of accessby thegenera public (WFFELBR) were
only slightly higher than those at background lo-
cationWFBIGBR, upstream of thelocationwhere
sitedrainage enters Cattaraugus Creek.
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Other North Plateau Surface Waters and
Water Effluent. DischargesfromWNSPOO1 and
WNSP0O07 leavethe sitethrough point WNSPOO6.
Radiologica results of analysesfrom WNSP006
and WNSPO07 are summarized in Appendices
C-4"and C-2", respectively.

VWNSP006. WNSPOO06 is located more than 2.5
miles (4.0 km) upstream from Thomas Corners
Road, thelast monitoring point before Buttermilk
Creek leavesthe WNY NSC and before the pub-
lic has access to the creek waters. Many of the
constituents detected in effluent from WNSPO01
were not detectable ashort distance downstream
at location WNSP006. Radionuclides that were
detected were found at concentrations at small
percentages of therespective DCGs. The highest
strontium-90 concentration at WNSP006 in 2004
was 3.52E-08 uCi/mL (1.30Bg/L), whichisless
than 4% of itsDCG (1E-06 pCi/mL).

Average concentrations for the radiological pa-
rameters detected at WNSP0O7 in 2004 werea so
at small percentages of their respective DCGs.

WNSP005 and WNCOOLW. Sampling point
WNSPO05 monitorsoverland drainege and ground-
water seepage on the east side of the main plant
and WNCOOLW monitors coolant water from a
contained basin within the facility. Summaries of
radiologica datafor WNSP005 and WNCOOLW
arefoundinAppendix C-3%

Although most radiologica concentrationsfor both
locationswerebdow detectionlevelsin 2004, gross
betaand strontium-90 were detected at WNSPOO5.
Thegross betaand strontium-90 level sat WN SPO05
may beinfluenced by inactive Lagoon 1. (See Chap-
ter 4,“Long-Term Trends of GrossBetaand Tritium
at Sdlected Groundwater Monitoring Locations.”)
Although e evated with respect to background, gross
betaand strontium-90 concentrations at WNSP005
werewell below thestrontium-90 DCG
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South Plateau Surface Water and Nuclear
Regulatory Commission (NRC)-Licensed Dis-
posal Area(NDA) | nterceptor Trench. Twoin-
activeunderground radicactivewagtedisposal aress,
the NDA and the New York State-Licensed Dis-
posa Area (SDA), lie on the south plateau of the
ste. (The SDA ismanaged by the New York State
Energy Research and Development Authority
[NY SERDA].) The drum cell, an aboveground
structure used to store gpproximately 20,000 drums
of processed low-leve radioactivewaste, islocated
nearby. Surfacewaters, which flow from thesouth
tothenorth, areroutindy monitored at severd points
around these areas (Fig. A-2). In addition to rou-
tine samples collected by theWV DP, samplesare
collected and analyzed by the New York State
Department of Health (NY SDOH) at the two
stream sampling pointsthat receivedrainage from
the south plateau, WNFRC67 and WNERB53.

NRC-Licensed Disposal Area. Sampling point
WNNDATR isasump at the lowest point inthe
collection trench system that intercepts ground-
water from the northeastern and northwestern
sides of the NDA. Water collected underground
at thislocationis pumped tothe LLWTF for treat-
ment prior to discharge at outfall WNSPOOL1. (See
Chapter 1 and Chapter 4 for an explanation of the
NDA Interceptor Trench and Pretreatment Sys-
tem.) If contamination were to migrate through
theNDA, itwould most likely befirst detected in
samplesfromnWNNDATR.

Surface water drainage downstream of the NDA
is monitored at WNNDADR. Further down-
stream, water from sampling point WNERB53in
Erdman Brook, which represents surface waters
fromtheNDA before they joinwith drainagefrom
themain plant and lagoon areas, isalsomonitored.
Some drainage from western and northwestern
portionsof the SDA a so passes through sampling
points WNNDADR and WNERB53. (See Ap-

pendix C-4™)
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Annual concentrations from WNNDATR are
listed inAppendix C-3® and quarterly results are
listed under “NDATR” inAppendix E™.

No gross aphaor cesium-137 activity was de-
tected at WNNDATR, WNNDADR, and
WNERB53in 2004. Noiodine-129 was detected
at WNNDATR and WNNDADR in 2004.
(Samplesfrom WNERB53 are not analyzed for
iodine-129.) Strontium-90 and associated gross
beta results at all three locations were elevated
withrespect to background (WFBCBKG), but all
werefar below the strontium-90 DCG. Residual
soil contamination from past waste burial activi-
tiesis thought to be the source of the strontium-
90 activity. The NDA is thought to be the
predominant source of gross betaactivity observed
at WNNDATR.

Although tritium concentrationsat WNNDATR
and WNNDADR weredso e evated with respect
to background values (those from WNERB53
were not), the maximum concentrationsfrom both
WNNDATR and WNNDADR were less than
1% of the DCG for tritium inwater (2E-03 puCi/
mL.). Allowing for seasond variations, tritium con-
centrations seem to be generally decreasing at
both WNNDATR and WNNDADR. Since the
half-lifeof tritiumisslightly longer than 12 years,
decreasing tritium concentrations may be partialy
attributable to radioactive decay.

New York Sate-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
from the areaaround thedrum cdl (Fig. A-2). To
thenorthesst, sampling paint WNFRC67, inFrank’s
Creek, is used to monitor drainage downstream
of thedrum cell and the eastern and southern bor-
ders of the SDA. Summaries of results from
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WNSDADR, WNDCELD, and WNFRC67 may
befound in Appendices C-3®and C-4™

Gross beta and tritium concentrations at
WNSDADR, athough higher than background
concentrations, were a small percentage of the
DCGs. All other radiologicd results from surface
watersat the SDA werestatistically indistinguish-
ablefrom background.

Ponded (Standing) Water s. Four ponds near the
siteweretested in 2004. For comparison, aback-
ground pond 8.8 miles (14.1 kilometers[km]) north
of the Project was also tested. (See Figs. A-2, A-
3, andA-13for thelocations of thefive pondsand
Appendix C-4" for a summary of sampling re-
aults.) All radiological resultswere statistically the
same as concentrationsin the background pond.

Off-Site SurfaceWater. Samplesof surfacewater
arecollected at four off-sitelocations, two on But-
termilk Creek and two on Cattaraugus Creek. Off-
site sampling locations are shown onFig. A-3.

Fox Valley Road and Thomas Corners Bridge
Sampling Locations. Buttermilk Creek isthe ma-
jor surface drainage from the WNYNSC. One
monitoring station is located upstream of the
WVDPat Fox Vdley Road (WFBCBKG) and one
islocated downstream at Thomas Corners Bridge
(WFBCTCB). The Thomas Corners Bridge sam-
pling location is upstream of Buttermilk Creek’s
confluencewith Cattaraugus Creek. Thissampling
location represents animportant intercept point in
the pathway to humans because dairy cattle have
accesstothewater here. A listing of radionuclide
concentrations at background location
WFBCBKG compared with thosedownstream at
WFBCTCB may befound inAppendix C-4™

Gross apha, tritium, technetium-99, and cesum-

137 concentrationsa Thomas CornersBridgewere
statistically indistinguishablefrom background con-
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centrationsin 2004. Gross betaand strontium-90
concentrations at Thomas Corners Bridge, al-
though detected at |essthan 2% of the strontium-
90 DCG, were elevated in comparison to
background. These elevated concentrations may
be attributed to small amounts of radioactivity mov-
ing from the sitevia Frank’s Creek.

Cattaraugus Creek at Felton Bridge and
Bigel ow Bridge Sampling Locations. Radiologi-
cal data from samples taken at Felton Bridge
(WFFELBR), downstream of the point where
Buttermilk Creek enters Cattaraugus Creek, and
from Bigelow Bridge (WFBIGBR), upstream of
thispoint, are summarized inAppendix C-4™.

No statistically significant differenceswere noted
between upstream and downstream concentrations
of grossapha, tritium, strontium-90, and cesium-
137. Gross beta concentrations at Felton Bridge
(WFFELBR), however, weredlightly higher than
background concentrations, although detected at
lessthan 1% of the DOE DCG for strontium-90.

Figure 2-2 showsgrossalpha, gross beta, and tri-
tium results over the past ten years at Felton
Bridge. For the most part, tritium concentrations
represent detection limits and not detected radio-
activity. Taking into account seasond fluctuations,
gross betaactivity appearsto haveremained rela
tively constant at this location over the last de-
cade.

Overview of Drinking Water
Monitoring

Drinking water (potable water) is sampled both
off site (near the WVDP) and on site. Off-site
drinking water samples are takenfrom wellsthat
represent the nearest unrestricted use of ground-
water near the Project; none of these wells draw
from groundwater units underlying the site. Drink-
ing water and utility water for the Project are
drawn from two on-site surfacewater reservoirs.

On-Site Tap Water. On-site drinking water
sources were monitored for radionuclides at four

Tritium
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Figure 2-2. Ten-Year Trendsof GrossAlpha, GrossBeta, and Tritium Concentrations
at Sampling Location WFFELBR
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Overview of Sediment Monitoring

locations: the entry point at the utility room
(WNDNKUR), the Environmental Laboratory
(WNDNKEL), the maintenance shop
(WNDNKMS), and the main plant
(WNDNKMP). No differences were noted be-
tween control values at the utility room and those
from other Stelocations. Datatables may be found
inAppendix C-5%,

Off-SiteDrinking Water Wélls. Nine off-site pri-
vate, residentia groundwater wells between 0.9
miles(1.5km) and 4.3 miles (7 km) fromthefacil-
ity (WFWELO1 through WFWELO5 and
WFWEL 07 through WFWEL 10) were sampled for
radiologicd parametersin2004. A tenth privatewdl
(WFWELO06), 18 miles (29 km) south of the site,
provides abackground sample. Sampling locations
areshowninFiguresA-9,A-12, andA-13and re-
sultsare presented in Appendix C-5 Radiol ogi-
ca results in 2004 were close to or statigtically

Overview of Sediment
Monitoring

Particulate matter in streams can adsorb radio-
logical congtituentsin liquid effluents, settle onthe
bottom of the stream as sediment, and subsequently
be eroded or resuspended, especially during peri-
ods of high stream flow. These resuspended sedi-
ments may provide a pathway for radiological

constituents to reach humans either directly via
exposureor indirectly through thefood pathway.

On-Site Sediments. Sediments are collected at
three on-site surface water sampling pointswhere
liquid effluentsleaving the siteare most likely to
be radiologically contaminated: Frank’s Creek
whereit leavesthe security fence (SN SP006), the
north swamp drainage swale (SNSW74A), and
the northeast swamp drainage swae (SNSWAMP)
(Fig. A-2). (Note that swamp sediment samples

indistinguishable from background. may be partially composed of soils.) Resultsfrom
radiological analyses of these samples are listed
inAppendix G-2: Asin previousyears, grossbeta,
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Figure2-3. Ten-Year Trendsof Cesium-137 in Sream Sedimentsat One Location Upstream
and One Location Downstream of the WVDP
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Chapter 2. Environmental Radiological Program Information

strontium-90, cesium-137, and certain alphaiso-
topic results higher than background were noted.

Off-Site Sediments. Sedimentsare collected off
Site at threelocations downstream 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 points
are at water sampling locations. The third is be-
hind the Springville dam where significant sedi-
ments accumulate, including sedimentsthat may
have adsorbed radionuclides from the site. Sedi-
mentsare also collected at two locations upstream
of watersreceiving effluentsfromtheWVDP, But-
termilk Creek at Fox Valley Road (SFBCSED)
and Cattaraugus Creek at Bigelow Bridge
(SFBISED). Thetwo upstream locations provide
background datafor comparisonwith downstream
points (Fig. A-3).

Most radiological resultsfrom downstream sedi-
ment sampling Steswere satisticaly the sameas
those from background locations, except for ce-
sium-137 concentrations that were statistically
higher than background. A comparison of annual
averaged cesium-137 concentrations from 1995
through 2004 for two off-site sampling locations
isillustrated in Figure 2-3. Asthefigureindicates,
cesium-137 concentrations arerel atively stable at
the background location (SFBISED) and are gen-
erdly higher a the location downstream of the
WVDP (SFCCSED). Although cesium-137 ac-
tivity historically is elevated in downstream
Cattaraugus Creek sedimentsrelativeto upstream
sediments, the levels arefar lower than those of
naturally occurring gammaemitters, such aspo-
tassum-40.
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Overview of Air Emisson and
Ambient Air Monitoring

Permits obtained from the EPA dlow air contain-
ing small amounts of radioactivity to be released
from plant ventilation stacks during normal opera-
tions. The air released must meet criteria speci-
fied in the National Emission Standards for
HazardousAir Pollutants (NESHAP) regulations
to ensure that the environment and the public's
health and safety are protected. Dose-based com-
parisons of WV DP emissions against NESHAP
criteria are presented later in this chapter. (See
Predicted Dose FromAirborneEmissions, later in
thischapter.)

Unlike NESHAP dose criteria, the DOE DCGs
are expressed in units of uCi/mL and therefore
can be directly compared with concentrations of
radionuclidesin WV DP air emissions. DOE stan-
dards and DCGs for radionuclides of interest at
the WV DParefound inAppendix K™ Wheniso-
topic dataare not available, gross alpha and beta
measurements are assumed to come from ameri-
cium-241 and strontium-90, respectively, because
the DCGs for these radionuclides are the most
limiting for major particulate emissions at the
WVDP.

Ventilation and Emission Systems. Theexhaust
from each EPA-permitted ventilation system on
steiscontinuoudly filtered and the permanent sys-
temsare monitored asair isreleased to theatmo-
sphere. Becauseradionuclide concentrationsinair
emissionsarequitelow, alarge volumeof air must
be sampled at each point to measure the quantity
of specific radionuclides rel eased from thefacil-
ity. Emissions are sampled for both particulate
(e.g., strontium-90 and americium-241) and gas-
eous forms of radioactivity (e.g., tritium andio-
dine-129). Thetotal release of each radionuclide
(incuries) variesfrom year to year in responseto
changing site activities. For instance, rel eases of
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Overview of Air Emission and Ambient Air Monitoring

iodine-129 decreased after vitrificationwas com-
pleted, whilereleases of tritium, strontium-90, ce-
sium-137, and alphaisotopes generally increased
when decontamination and dismantlement activi-
ties began. (Note that calculated dose has re-
mained a small fraction of the standard. See
“Predicted Dose From Airborne Emissions’ later
inthischapter.)

TheMain Plant \entilation Sack. Themain plant
ventilation stack (ANSTACK) is the primary
source of airborne releases at the WVDP. This
stack, which vents to the atmosphere at a height
of approximatey 200 feet (morethan 60 meters),
releases ventilation exhaust from several facili-
ties, including theliquid waste treatment system,
the analytical laboratories, and off-gas from the
former vitrification system.

Tota curiesreleased from themain stack in 2004
arelisted inAppendix D™, together with annual av-
erages, maxima, and acomparison of averageiso-
topic concentrationswith theapplicable DCGs. As
in previous years, the 2004 average radioactivity
leves at the stack discharge point were dready
bel ow concentration guidelinesfor airborneradio-
activity in an unrestricted environment. Airborne
concentrations from the stack to the site boundary
are further reduced via dispersion by a factor of
morethan 200,000. Resultsfrom air samplestaken
just outsidethesite boundary confirmthat WV DP
operations had no discernible effect on off-sitear
qudity. (See*” Perimeter and RemoteAmbient Air
Monitoring,” later inthischapter.)

Other On-Site Air Sampling Systems. Sampling
systems similar to those of the main stack monitor
arborne effluentsfrom the former vitrification hegt-
ing, ventilation, and air-conditioning system
(ANVITSK), the 01- 14 building ventil ation stack
(ANCSSTK), the contact size-reduction facility
ventilationstack (ANCSRFK), thesupernatant treat-
ment system ventilation stack (ANSTSTK), the
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container sorting and packaging facility ventila-
tion stack (ANCSPFK), and theremote-handled
wastefacility (ANRHWFK), which began* hot”
operationsin June 2004 (Fig. A-4).

Appendix D®'presentstotal radioactivity released
for specific radionuclides (asavailable) at each of
these sampling locations. Samplesfrom locations
ANVITSK,ANCSSTK,ANSTSTK,ANCSPFK,
andANRHWFK occasionaly showed detectable
concentrations of gross radioactivity, as well as
specific beta- and dpha-emitting radionuclides, but
none approached any DOE effluent limitations.
(ANCSRFK did not operatein 2004, thereforeno
samplesweretaken.)

Permitted portable outdoor ventilation enclosures
(OVEs) areused occasionaly to providethe ven-
tilation necessary for the safety of personnd work-
ing with radioactive materials in areas outside
permanently ventilated facilitiesor inareaswhere
permanent ventilation needs to be augmented. In
2004, decontamination of extraction cdll 2 inthe
main plant was monitored by OVEs. Air samples
from OV Esare collected continuously whilethose
emission points are discharging, and data from
these portable ventilation unitsareincluded in an-
nual airborne emission evaluations. Averagedis-
charges from OVEs were well below DOE
guiddines.

Threeair samplers monitor ambient air near three
on-site waste storage units — thelag storage area
(ANLAGAM), theNDA (ANNDAAM), and the
SDA (ANSDATY) (Fig. A-4). These samplers
were put in placeto monitor potential diffusere-
leases of radioactivity. Monitoring datafrom these
locationsare presented in Appendix D™

Withthe exception of tritiumresultsat ANSDATY,
radiological datasetsfor thethreelocationswere
statistically indistinguishable from resultsfor the
background air monitoring location at Great Val-
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ley (AFGRVAL). Although tritium results at
ANSDAT9 were elevated with respect to back-
ground, eventhehighest result (5.51E-12 pCi/mL
[2.04E-01 Bg/m3]) was less than 0.01% of the
DOEDCGfor tritiuminair (1E-O7 uCi/mL).

Perimeter and Remote Ambient Air Moni-
toring. In 2004, samplesfor radionuclidesinair
were collected at six locations around the perim-
eter of thesiteand at threeremotelocations. Maps
of the sampling locations are found on Figures
A-5,A-12, andA-13.

The perimeter locations on Fox Valley Road
(AFFXVRD), Rock Springs Road (AFRSPRD),
Route 240 (AFRT240), Thomas Corners Road
(AFTCORD), DutchHill Road (AFBOEHN), and
at thesite'sbulk storagewarehouse (AFBLKST)
were chosen because they provide historica con-
tinuity (asformer Nuclear Fue Services, Inc. sam-
pling locations) or because they represent themost
likely locations for detecting off-site airborne con-
centrations of radioactivity.

The remote locations provide data from nearby
communities (West Valley [AFWEVAL] and
Springville[AFSPRVL]) and from amoredistant
background area(Great Valley [AFGRVAL], 18
miles [29 km] south of the site), whichis consid-
ered representative of regional background air.
Data from these locations are presented in Ap-

pendix D™

Ten-year gross aphaand gross beta concentra-
tionsat the Rock Springs Road location are shown
in Figure 2-4. Within a range of seasona and
weekly fluctuations, the concentrations have been
relatively constant over the past ten years.

Radioisotopic results from samples taken at the
two near-site communities and from the site pe-
rimeter were dtatigtically indistinguishablefromre-
sultsfrom the background samples, suggesting that
thereisno adverse site influence on theair quality
at these near-sitelocations.

uCi/mL
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. /\/J\/WW/J\/\/\/\/\/M/W/\/\/\/\/\/A

Figure 2-4. Ten-Year Trendsof GrossAlpha and Gross Beta Concentrations
at Rock Springs Road (AFRSPRD)
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Atmospheric Deposition and
Soil Monitoring

Fallout Pots. Fallout samples are analyzed to
monitor short-term depasition of radionuclides at
four of the perimeter air sampler locationsand at
one on-sitelocation near the rain gauge outside of
the Environmental Laboratory (Figs. A-4 and A-
5). Thedata from precipitation analysesare pre-
sented in Appendix D™ The low levels of
radioactivity released inmain stack emissionsdid
not measurably affect on-site or perimeter fallout
pot samplesin 2004.

Off-Site Surface Soil. Surface soil near the off-
siteair samplersis collected to assess long-term
deposition of radionuclides. M aps of the off-site
surface soil sampling locations are on Figures
A-3,A-12, andA-13.

Themeasured concentrations of most site-related
radionuclidesin soilsfrom the perimeter and com-
munity locations (Appendix G-2) were statisti-
caly indistinguishablefrom regional background
concentrations. Elevated gross betaconcentrations
were noted at Thomas Corners, consistent with
historica datafrom thissoil sampling location.

Overview of Food Chain
Monitoring

Each year food samples are collected from loca-
tions near the site (Fig. A-9) and from remotelo-
cations (Figs. A-12 and A-13). Fish and deer are
collected during periods when they would normally
be taken by sportsmen for consumption. Corn,
apples, and beans are collected annualy at the
time of harvest. (See Measurement of Radionu-
clide Concentrationsin Food, later inthischapter,
for adiscussion of estimating doses from food-
stuffs.)) Resultsarelisted inAppendix F™
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Fish. Fishare obtained under acollector’s permit
by el ectrofishing, amethod that temporarily stuns
thefish, alowing themto be netted for collection.
Electrofishing allows more efficient species-se-
lective control than sport fishing, with unwanted
fish being returned to the creek essentialy un-
harmed.

Fish were collected from three locationsin Catt-
araugus Creek in 2004: ten fish were collected at
each of twolocations downstream of WNYNSC
drainage — one above the Springville dam
(BFFCATC) and one below the Springville dam
(BFFCATD). Ten more fish were collected up-
stream of the site (BFFCTRL). The fish taken
bel ow the dam (BFFCATD) included speciesthat
migrateabout 40 miles (morethan 60 km) upstream
from LakeErie.

Strontium-90 resultsfrom fish downstream of the
ste(BFFCATC) weredevated in comparisonwith
the background results (BFFCTRL ). No other re-
sultswerestatistically higher than background. Al
results were withinthe range of historical vaues.

Venison. Radionuclide datafor venison samples
were taken from vehicle-deer accidents around
the WNY NSC and from deer collected far from
thesitein thetownsof Farmersville, Allegany, and
Machias, New York .

Although the cesium-137 resultsfor one near-site
deer was elevated with respect to background,
the result was consistent with historical results.
The remainder of the data from 2004 show no
statistical differences between concentrations of
radionuclidesin near-site and control samples.

From 1994 through 2004 (except 2001), during the
big-game hunting season, hunters were allowed
accessto designated areas withinthe WNYNSC,
exduding the WV DP premises, inacontrolled hunt-
ing program established by NY SERDA. (The hunt
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was canceled in 2001 because of heightened se-
curity concerns.) Datafrom previous hunts have
shownthat concentrations of radioactivity in deer
flesh have been very low, indicating that Project
activities havelittle or no effect onthelocal herd.

Beef. No significant differences were found be-
tween results from near-site and background
samples.

Milk. Near-stesampleresultswereindistinguish-
ablefrom background control sampleresuilts.

Vegetables and Fruit. WV DP-related nuclides
inresultsfrom sweset corn, beans, and apples col-
lected at harvest time were statistically the same
as measurements from background samples.

Direct Environmental
Radiation Monitoring

M onitoring points are located on site at the waste
management units, at the site security fence,
around the WNY NSC perimeter and the access
road, and at abackground location remote from
theWVDP(Figs. A-10throughA-13). Theiden-
tification numbers associated with each location
were assigned in chronologica order of original
installation.

Quarterly and annual averages of thermolumines-
cent dosimeter (TLD) measurements at off-site
and on-site locations are noted in Appendix H®.
Theresults of measurements in 2004 show typi-
cal seasonal variations and are similar to results
from previousyears.

On-SiteRadiation Monitoring. Asinpast years,
the on-site monitoring point with the highest dose
readings was location #24. Sealed containers of
radioactive components and debris from the plant
decontamination work are stored nearby.
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The average exposure rate at location #24 was
about 475 milliroentgens (MR) per quarter (216
microroentgen per hour [R/hr]) during 2004,
dlightly lower thanthe exposureratein 2003 (231
MR/hr). Exposurerates at this location have been
generally decreasing over time because the ra
dioactivity in the materials stored nearby is de-

caying.

The on-site monitoring point with the second high-
est dose readings (location #40) was near the
waste tank farm. The average exposure rate at
location #40 in 2004 was about 112 mR/quarter
(51 uR/hr), the same asin 2003. Asexpected, re-
sultsfrom TLDslocated near on-stefacilitiesare
generdly higher than background results, however,
these TLD locationsarewe | withintheWNY NSC
boundary and are not accessible by the public.

INn 2004, increasesin exposurerates near the drum
cell and at another location near the main plant
(DNTLD38) were thought to be attributable to
the movement past and storage of sodium-bear-
ing radioactive waste contai ners near these moni-
toring points. Even though increases were noted
at thesetwo locations, no comparable exposure
increases were noted at TLDs onthe site perim-
eter.

Perimeter and Off-SiteRadiation Monitoring.
Theperimeter TLDs (TLDs#1-16 and #20) are
distributed in thel6 compass sectors around the
facility near the WNYNSC boundary. Results
from the perimeter and community TLDs were
statistically the same as results from the back-
ground TLD. Theperimeter TLD quarterly aver-
ages shown on Figure 2-5 indicate seasonal
fluctuations but no long-term trends. The quar-
terly average of the 17 WNY NSC perimeter TLDs
was16.1 MR per quarter (7.4 uR/hr) in2004, dightly
lower thanin 2003.
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Meteorological Monitoring

Confirmation of Results. Performance of the
environmenta TLDsisconfirmed periodically us-
ing aportable high-pressureion chamber (HPIC)
detection system. The TLD resultsincludetheen-
tirethird quarter of 2004; the HPIC resultswere
collected over aperiod of less than 30 minutes.

Since these measurements are made with differ-
ent systems and over differing periods of time,
they are not directly comparable. The average
relative percent difference between the two sets
of measurements was about 28%, indicating gen-
eral agreement between thesetwo different mea
surement methods. (Guidance in American
National Standards Ingtitute N545-1975, the stan-
dard for environmental dosimetry, uses measure-
ment agreement within 30% total uncertainty asa
performance specification for TLD measure-
ments.)

Meteorological M onitoring

Meteorological monitoring at theWVDP provides
representative and verifiable datathat character-
izethelocd and regiond climatology. These data
are used primarily to assess potential effects of
routineand nonroutine releases of airborneradio-

activematerials and to devel op dispersion models
used to calculate the effective dose equivalent to
off-site residents. Sincedispersive capabilities of
the atmosphere are dependent upon wind speed,

wind direction, and atmospheric stability (which
includes afunction of the difference intempera-

ture between two elevations), these parameters
are closely monitored and are available to the
emergency response organization at theWVDP.

The on-site 197-ft (60-m) meteorol ogical tower
(Fig.A-1) continuoudly monitorswind speed, wind
direction, and temperature at both the 197-ft (60-
m) and 33-ft (10-m) eevations. In addition, anin-
dependent, remote 33-ft (10-m) meteorological

station, located approximately 5 miles (8 km) south
of thesiteonahillcrest on Dutch Hill Road (Fig.

20
DFTLDOL through DFTLD16 and DFTLD20
15 combined quarterly average
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Figure 2-5. Ten-Year Trendsof Environmental Radiation Levelsat Perimeter TLDs
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A-12), continuoudy monitorswind speed and wind
direction. Dewpoint, precipitation, and barometric
pressure are also monitored on site.

Sewer Integrity Evauation” inthe Environmental
Compliance Summary) and with rehabilitation of
therailroad spur (see * Soil and Sediment Moni-

toring” in Chapter 3).

Thetwo meteorological locations supply datato
the primary digital and analog dataacquisition sys-
temslocated withinthe Environmental Laboratory.
On-site systems are provided with either
uninterruptible or standby power backup in case
of site power failures. In 2004, the on-site system
datarecovery rate (thetimevalid datawerelogged
versusthetotd elapsed time) was approximately
93.1%. Regional data at the 33-ft (10-m) eleva
tion and mean wind speed and wind direction at
the 33-ft and 197-ft (10-m and 60-m) elevations
at theon-sitetower during 2004 are showninAp-
pendix I

Weekly and cumulativetotal precipitation dataare
presented in Appendix I™ Precipitation in 2004
was gpproximately 43.2 inches (110 cm), about
5% more than thelong-term annual average (41.0
inches[104 cm]).

Documentation, such as meteorological system
cdibrationrecords, sitelog books, and analog strip
charts, isstored in protected archives. Meteoro-
logical towers and instruments are examined three
times per week for proper function and are cdi-
brated semiannually and/or whenever instrument
maintenance might affect calibration.

Special Monitoring

Specia monitoring comprises sampling and analy-
ses not covered by the routine environmental moni-
toring program but that address items of
environmental interest. Special monitoring pro-
grams are used to verify and/or track theseitems.
Some special environmental monitoring was car-
ried out in 2004 associated with a breach of the
laundry wastewater line (see” RCRA 3008 h] Ad-
ministrative Order on Consent” and “Process
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Radiological Effluentsand Dose

Dose Assessment
M ethodology

The potential radiation doseto the genera public
from activities at the WVDP is evaluated by us-
ing atwo-part methodology applied in amanner
consistent with the requirements of DOE Order
5400.5. Thefirst part uses the measurements of
radionuclide concentrations in liquid and air re-
leased from the Project to determine annual total
effect. The second part uses measurements of ra-
dioactivity in food from locations near the Project
boundariesto evaduatetheimpact of the annud total
release.

Radiologica doseisevauated for al major expo-
sure pathways, including externd irradiation, inha-
lation, andingestion of loca food products. Thedose
contributions from each radionuclide and pathway
combination are then combined to obtain the total
dose estimatesreported in Table 2-3.

Measurement of Radionuclide Concentra-
tionsin Liquid and Air Releases. Becauseit is
difficult to distinguish the health effects of the small
amount of radioactivity originating from the Project
and naturally occurring radiation in the environ-
ment, computer codes are used to mode the envi-
ronmenta dispersion of radionuclidesthat originate
from on-site monitored ventilation stacksand lig-
uid discharge points.

Actual datafrom release-monitoring samplesare
collected, together with annual weather measure-
ments and the most recent demographicinforma:
tion. (SeeAppendicesC, D, and I'™) The effective
dose equivalent (EDE) tothe maximally exposed
off-siteindividual (M EOSl) and thecollective EDE
to the population withina50-mile (80-km) radius
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arethen calculated using conservative model sthat
have been approved by the DOE and the EPA to
demongtrate compliance with radiation standards.
(See the inset on Radiation Dose and Units of
Dose Measuremen.)

Measurement of Radionuclide Concentra-
tionsin Food. The second part of the dose as-
sessment is based on actual measurements of
radioactivity in samples of foodstuffsgrowninthe
vicinity of the WV DP and the comparison of these
values with measurements of samples collected
from locations well beyond the potential influence
of site effluents.

If any of the near-site food samples contain ra-
dionuclide concentrations that are statistically
higher than the concentrationsin control samples,
separate dose caculations are performed to verify
that the cal culated foodstuff doseiswithinthedose
range estimated by computer modeling. (See Cal-
culated Dose From Local Foodstuff Tests, later in
thischapter.)

These estimates show that the concentrations of
radioactivity, whether from sitesnear the WV DP
or from distant locations, are small —usually near
the analytical detection limits—thereby providing
additiond assurancethat operationsat the WV DP
are not adversely affecting the public.

These calculated doses are used as an indepen-
dent confirmation of (not added to) the computer-
modeled estimates (Table 2-3) becausethe models
dready include contributionsfrom al environmen-
tal pathways.
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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 absorbing material can be either inanimate matter or living tissue.

Alpha particles leave a dense track of ionization as they travel through tissue and thus deliver
the most dose per unit path-length. However, alpha particles are not penetrating and must be
taken into the body by inhalation or ingestion to cause harm. Beta and gamma radiation can
penetrate the protective 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 differ-
ent types of radiation exposure to be compared with each other (e.g., exposure to alpha radia-
tion compared with exposure to gamma radiation). For this reason, regulatory agencies limit
the dose to individuals in terms of total dose equivalent.

Units of Dose 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 egqual to
100 rem. The millirem (mrem) and millisievert (mSv), used more frequently to report the low
dose equivalents encountered in environmental exposures, are equal to one-thousandth of a
rem or sievert, respectively. Other radioactivity unit conversions are found on p. UOM-2 at the
back of this report.

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 represents 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 multiplying the organ dose equivalent by the organ-weighting factors developed
by the International Commission on Radiological Protection (ICRP) in Publications 26 (1977)
and 30 (1979). The weighting factor is a ratio of the risk from a specific organ or tissue dose
to the total risk resulting from an equal whole body dose. All organ-weighted dose equivalents
are then summed to obtain the EDE.

The dose from internally deposited radionuclides calculated for a fifty-year period following
intake is called the fifty-year committed effective dose equivalent (CEDE). The CEDE sums the
dose to an individual over fifty years to account for the biological retention of radionuclides
in the body. The total EDE 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
individual dose can therefore be estimated by dividing the collective dose by the population.
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Predicted Dose From Airborne Emissions

Predicted Dose From
Airborne Emissons

Airborneemissions of radionuclidesareregulated
by the EPA under the Clean Air Act and itsimple-
menting regulations. DOE facilities are subject to
40 Code of Federal Regulations (CFR) 61, Sub-
part H, NESHAP. Subpart H containsthenational
emission standards for emissionsof radionuclides
other than radon from DOE facilities. The appli-
cable standard for radionuclidesisamaximum of
10 mrem (0.1 mSv) effective dose equivaent to
any member of the publicin any year.

Releases of airborneradioactive materialsin 2004
from nominal ground-level stacks (1to 24 meters
high) and from themain 60-meter-high stack were
modeled using the EPA-approved CAP388-PC
computer code (Parks, June 1997). Thisair dis-
persion code estimates effective dose equivadents
for the ingestion, inhdation, air immersion, and
ground surface pathways.

Site-specific datafor CY 2004 non-radon radio-
nuclide releases in curies per year are listed in
Appendix D™} Applicableinformation from these
tableswas used asinput to the CAP88-PC code,
aswerewind data collected from theon-site me-
teorological tower during 2004 and current local
population distribution information.

Resulting output from the CAP88-PC code was
then used to determine the total EDE from air
emissionsto amaximally exposed individua and
the collective dose to the population within a50-
mile (80-km) radius of the WV DP.

Maximum Dose to an Off-Site I ndividual.
Based onthe non-radon airborneradioactivity re-
leased from all sourcesat thesiteduring 2004 (i.e.,
permitted stacks, stacks that do not require per-
mits, and nor+point sources), it was estimated that
apersonliving inthevicinity of the WV DP could
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have received a total EDE of 0.0015 mrem
(0.000015 mSv) fromairbornereleases. Thecom-
puter model estimated that this MEOSI was lo-
cated 1.2 miles (1.9 km) north-northwest of the
sSiteand was assumed to eat only locally-produced
foods. Morethan 50% of the dosefrom main plant
stack emissionswas fromiodine-129.

The maximum total EDE of 0.00078 mrem
(0.0000078 mSv) from the permitted stacks and
ventsisfar below levelsthat could bedirectly mea
sured at the exposed individual’sresidence. This
doseiscomparableto about one and one-half min-
utesof natural background radiation received by
an average member of the U.S. populationand is
well below the 10 mrem (0.1 mSv) NESHAPIlimit
promulgated by the EPA and mandated by DOE
Order 5400.5.

Collective Population Dose. The CAP88-PC
programwas used to estimatethe collective EDE
to the popul ation. Based upon thelatest U.S. cen-
suspopulaiondatacdlectedin CY 2000, 1.54 mil-
lion peoplewere estimated to residewithin 50 miles
(80 km) of the WV DP. This population received
anestimated 0.012 person-rem (0.00012 person-
Sv) totd EDE from radioactive non-radon arborne
effluents released from WV DP point and diffuse
sources during 2004. (See the discussion of ra-
don-220 later inthis chapter.) The resulting aver-
age EDE per individual was 0.000008 mrem
(0.00000008 MSv).

lodine Emissions From the Main Stack. In
theten-year period before the startup of vitrifica-
tion, iodine-129, along-lived radionuclide, was
found inmainstack emissionsat levels of approxi-
mately 0.007 to 0.057 mCi/year. In 1996, when
vitrification operationsbegan, 1.20 mCi of iodine-
129 werereleased and in 1997, thefirst full year
of vitrification, amaximum release of 7.4 mCi was
observed. Theincrease occurred because gaseous
iodine was not as efficiently removed by thevitri-
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Table 2-3
Summary of Annual Effective Dose Equivalents to an Individual
and Population From WVDP Releases in 2004

ExposurePathways Annual Effective Dose Equivalent

Maximally Exposed Collective Effective
Off-Site Individual® Dose Equivalent?

mrem (mSv) person-rem (person-Sv)

Airborne Releases® 1.5E-03 (1.5E-05) 1.2E-02 (1.2E-04)

% EPA standard (10 mrem) 0.02% NA
Water borne Releases*

Effluents only 1.6E-02 (1.6E-04) 1.5E-02 (1.5E-04)

Effluents plus north plateau drainage 4.7E-02 (4.7E-04) 1.9E-01 (1.9E-03)
Total from all Pathways 4.9E-02 (4.9E-04) 2.0E-01 (2.0E-03)

% DOE standard (100 mrem) — 0.05% NA

air and water combined

% of natural background
(295 mrem; 453,000 person-rem) — 0.02% 0.00005%
received from air and water combined

Estimated Airborne Radon-220° 1.2E-02 (1.2E-04) 3.4E-01 (3.4E-03)

NA - Not applicable. Numerical regulatory standards are not set for the collective EDE to the population.

1 The maximum exposure to air discharges is estimated to occur at a residence 1.9 kilometers
north-northwest of the main plant building.

2 A population of 1.54 million is estimated to reside within 80 kilometers of the site.

3 Releases are from atmospheric non-radon point and diffuse sources. Calculations use CAP88-PC
to estimate individual and population doses. EPA and DOE limits for individual airborne dose are
the same.

4 Estimates are calculated using the methodology described in the WVDP Manual for Radiological

Assessment of Environmental Releases at the VWDP (WVNSCO, 2003).

Estimated airborne releases are based on indicator measurements and process knowledge. Dose

estimates are calculated using CAP83-PC.

5 The estimated dose from radon-220 is specifically excluded by rule from NESHAP totals.
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Predicted Dose From Water bor ne Rel eases

Radon-220

Radon-220 is a naturally occurring gaseous decay product of thorium-232 present in the
airborne emissions from the WVVDP main plant. Radon-220, also known as thoron, is associ-
ated with the thorium reduction extraction (THOREX)-related thorium-232 and uranium-232
in the high-level waste.

As reported in Chapter 2 of the 1996 VWDP Ste Environmental Report (WVNSCO and Dames
& Moore, June 1997), thoron levels were observed 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. Dur-
ing the vitrification phase, an average of about 12 curies per day were released. In 2004, with
the vitrification process completed, the average was about three 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, so a dose
estimate using CAP88-PC was calculated separately. The theoretical dose to the MEOSI lo-
cated 1.2 miles (1.9 km) north-northwest of the site in 2004 would have been 0.012 mrem, and
the collective dose to the population within
an 80-kilometer radius would have been
0.34 person-rem. (See Table 2-3.) These
theoretical doses arewithin the samerange
as doses from the man-made radionuclides
found in WVDP effluents.

Curies/day

With vitrification completed, thoron releases
have decreased to pre-vitrification levels.
Thefigure presented here providesarelative
indication of recent trends in the estimated
annual thoron releases.

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Estimated Radon-220 Releases From the WVDP

fication process off-gastreatment system aswere
most other radionuclides. Asmorehigh-leve ra-
diocactivewastewas vitrified, iodine-129 levelsde-

Predicted Dose From
Waterborne Releases

creased and in 2003, the first full year since
vitrification was completed, the total annual re-
lease had dropped to 0.065 mCi. In 2004, thetotal
annual release decreased even further to 0.028
mCi. Even so, in 2004, iodine-129 continued to
account for the largest proportion of doseto an
off-siteindividual from main stack airborneemis-
sons.
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Currently there are no EPA standards establish-
ing limits onthe radiation doseto members of the
public from liquid effluents except asappliedin40
CFR 141 and 40 CFR 143, Drinking Water Guide-
lines(EPA, 1984a; 1984b). Cordllary limitsfor com-
munity water suppliesare set by NY SDOH inthe
New York State Sanitary Code (Title 10 of the
Officid Compilation of Codes, Rules, and Regu-
lations of the State of New York [NYCRR] 5-
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1.52). The privateresidential potable water wells
sampled for radionuclides are upgradient of the
WV DP and therefore do not represent apotential
source of exposureto radiation from routine Project
activities.

Since Cattaraugus Creek isnot used asadrinking
water supply, acomparison of the predicted con-
centrations and doseswith the 4-mrem/year (0.04-
mSv/year) EPA andNY SDOH drinking water limits
established in40 CFR 141 and 40 CFR 143, andin
10NYCRR 85-1.52, respectively, isnot truly ap-
propriate (althoughthe valuesin creek samplesare
well below the EPA drinking water limits). Thees-
timated radiation dose was compared to the appli-
cableguiddinesprovidedin DOE Order 5400.5. The
EDE to the MEOSI and the collective EDE to the
population dueto routinewaterborne rel eases and
natural drainage are ca culated using dose conver-
sonfactorsastabulated inthe*WVDP Manual for
Radiologica Assessment of Environmental Releases
a theWVDP’ (WVNSCO, 2003).

SincetheProject’sliquid effluents eventualy reach
Cattaraugus Creek, the most important individual
exposure pathway isthe consumption of fishfrom
thiscreek by local sportsmen. Itisconservatively
assumed that a person may consume annually as
much as 46 pounds (21 kg) of fish caught in the
creek. Exposureto external radiation from shore-
line or water contaminationisalsoincluded inthe
model for estimating radiation dose. Population
dose estimates assume that radionuclides are fur-
ther diluted in Lake Erie before reaching munici-
pal drinking water supplies.

The computer codes GENII version 1.485 (Pacific
Northwest Laboratory, 1988), whichimplementsthe
modes in NRC Regulatory Guide 1.109 (NRC,
1977),andLADTAPII (Smpsonand M cGill, 1980)
were used to caculate site-specific unit dose fac-
torsfor routinewaterborne releases and dispersion
of these effluents. Input dataincluded local stream
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flow and dilution, drinking water usage, and stream
usage factors. (See “WVDP Manual for Radio-
logical Assessment of Environmenta Releases at
the WV DP’ [WVNSCO, 2003] for adetailed de-
scription of the GENII code.)

Eight batchesof liquid effluentswere released from
lagoon 3 (point WNSP0O1) during 2004. M easure-
ments of theradioactivity discharged in these efflu-
ents, listed inAppendix C-2 werecombined with
the unit dose factors to calculate the EDE to the
MEQOSI and the collective EDE to the population
livingwithina50-mile(80-km) radius of theWVDP.

I naddition to measurements from WNSPOOL, ra-
dioactivity measurements from sewage treatment
facility effluents (WNSPOO7) wereincluded inthe
EDE calculations. Results from the sewage treat-
ment facility are also presented in Appendix C-
2™ (Thefrenchdrainat WNSP0O08, athird release
point, has been sealed off since 2001 and was not
included inthisevaluation.)

Besides thetwo rel ease pointsat WNSPOO1 and
WNSPO0O07, waters from two natural drainage
channels originating onthe Project premises con-
tain measurable concentrations of radioactivity: the
northeast swvamp (WNSWAMP) and northswamp
(WNSW74A). (SeeNortheast Swamp and North
Swamp Drainage discussed earlier in this chap-
ter.) Themeasured radioactivity from these points
is reported in Appendix C-3®. These results are
included in the EDE calculationsfor the MEOSI
and the collective population.

There were no unplanned releases of waterborne
activity to the off-site environment in 2004. (See
“RCRA 3008(h) Administrative Order on Consent”
and “ Process Sewer Integrity Evaluation” in the
Environmental Compliance Summeary.)
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Calculated Dose From Local Foodstuff Tests

Maximum Dose to an Off-Site Individual.
Based ontheradioactivity inliquid effluents dis-
charged from the WV DP (lagoon 3 and the sew-
age treatment plant) during 2004, an off-site
individual could have received amaximum EDE
of 0.016 mrem (0.00016 mSv). About 90% of this
dose was from cesium-137. The maximum off-
steindividual EDE dueto drainagefromthenorth
plateau (north swamp and northeast swamp) was
0.031 mrem (0.00031 mSv).

The combined EDE tothe maximally exposed indi-
vidua from liquid effluentsand drainagewas 0.047
mrem (0.00047 mSv). Thisannud doseisvery smal
in comparison to the 295 mrem (2.95 mSv) dose
that isreceived by an average member of the U.S.
population from naturd background radiation.

Collective Dose to the Population. As a re-
ault of radioactivity rleased inliquid effluentsfrom
the WV DP (primarily fromlagoon 3) during 2004,
the population living within 50 miles (80 km) of
the site received a collective EDE of 0.015 per-
son-rem (0.00015 person-Sv). Thecallectivedose
to the population from the effluents plusthe north
plateau drainage was 0.19 person-rem (0.0019

person-Sv). Theresulting average EDE from ef-
fluent releases and north plateau drainage (north
swamp and northeast swamp) per individua is
0.00013 mrem (0.0000013 mSv). Thisdoseisan
inconsequentia additionto thedosethat an aver-
agepersonreceivesinoneyear from natural back-
ground radiation.

Calculated Dose From L ocal
Foodstuff Tests

Asnoted inthe discussion of food chain monitor-
ing earlier inthis chapter, most radionuclide con-
centrations in near-site food samples were
statistically indistinguishable from concentrations
inbackground samples. Strontium-90 concentra-
tions higher than background were noted in fish
taken in Cattaraugus Creek downstream of the
WV DP(BFFCATC) and cesium-137 higher than
background was noted in one near-site deer. Even
90, conservative estimates of dose dueto consum-
ing near-sitefish, deer, beef, milk, beans, corn, and
apples were al less than 0.2 mrem/year. These
independent estimates confirm themodeled dose
estimates based on air and water effluent sam-
pling resultsas summarized in Table 2-3.
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Figure 2-6. Effective Dose Equivalent From Liquid and Airborne Effluents to a Maximally Exposed
Individual Residing Near the WVDP
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Predicted Dose From All
Pathways

The potential doseto the public from both airborne
and liquid effluentsreleased from the Project dur-
ing 2004 isthe sum of the individual dose contri-
butions. The calculated maximum EDE from all
pathways to a nearby resident was 0.049 mrem
(0.00049 mSv). This dose is 0.05% of the 100-
mrem (1-mSv) annuad limitin DOE Order 5400.5.
The estimated dose from radon-220 to the same
nearby resident was about 0.01 mrem.

Thetotal collective EDE to the population within
50 miles (80 km) of the sitewas 0.20 person-rem
(0.0020 person-Sv), with an average EDE of
0.0001 mrem (0.000001 mSv) per individual. The
estimated radon-220 dose to the population was
approximately 0.3 persor-rem.

Table 2-3 summarizesthe dose contributionsfrom
all pathways and compares the individual doses
with the applicable standards. Thelow doses ca-
culated using computer modeling were corrobo-
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rated by the low or non-detectable doses calcu-
lated from local foodstuff test data.

Figure 2-6 shows the calculated annual dose to
the hypothetica maximally expaosed individual over
the last ten years. The estimated dose for 2004
(0.05 mrem) is higher than the annual dose re-
ported for 2003 (0.03 mrem). Thedecreaseindose
fractionfromair emissionsin 2003 isattributed to
the continuing decreaseiniodine-129 emissions.
Liquid doses, however, weredlightly higher in 2004
thanin 2003 (0.047 versus 0.032 mrem, respec-
tively).

Figure 2-7 showsthecollective doseto the popula
tion over the last ten years. (See Fig. A-14 for a
map of the population sectors.) The overal radio-
activity represented by these data confirms the
continued inconsequentia additionto the natural
background radiation dose that individuas and
population around the WV DP receive from Project
activities.

Calendar Year 2004



Dose to Biota: Aquatic and Terrestrial W dlife

Risk Assessment

Estimates of cancer risk fromionizing radiation
have been presented by the National Council on
Radiation Protection and M easurements (NCRP)
(1987b) and the National Research Council’s Com-
mittee on Biologicd Effectsof lonizing Radiation
(1990).

The NCRP estimates that the probability of fatal
cancer occuring is between oneand five per 10,000
people who each are exposed toonerem (i.e., a
risk coefficient of between 0.0001 and 0.0005).
DOE guidance has, in the past, recommended
using arisk coefficient of 0.0005 (ICRP, 1991) to
estimaterisk toaMEOQOSI. Recent DOE guidance
recommends using the even more conservative
risk coefficient of 0.0006 provided by the Inter-
agency Steering Committee on Radiation Standards
(January 2003). The estimated risk to the hypo-
thetical individua residing near the WV DP from
airborne and waterborne releases in 2004 was 3
chances in 100 million (a risk coefficient of
0.00000003). Thisrisk iswell below therange of
0.000001 to 0.00001 per year considered by the
ICRPinReport Number 26 (1977) to be areason-
ablerisk for any individual member of the public.

Dose to Biota: Aquatic and
Terrestrial Wildlife

Radionuclides from both natural and man-made
sources may befound inenvironmental mediasuch
as water, sediments, and soils. In the past, it has
been assumed that if radiological controlsare suf-
ficient to protect humans, other living things are
also likely to be sufficiently protected. This as-
sumptionisno longer considered adequate, since
populations of plants and animals residing in or
near these media or taking food or water from
these media may be exposed to a greater extent
than are humans. For this reason, the DOE pre-
pared atechnical standard which provides meth-
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ods and guidanceto be used to evaluate doses of
ionizing radiationto populaionsof aguaticanimals,
riparian animals (i.e., those that live along banks
of streams or rivers), terrestrial plants, and ter-
restrid animals.

Methods in this technical standard, “A Graded
Approach for Evaluating Radiation Doses to
Aquatic and Terrestrial Biota’ (DOE-STD-1153-
2002, July 2002), were used in 2004 to evaluate
radiation doses to aquatic and terrestrial biota
within the confines of the WNY NSC, whichin-
cludesthe WV DP. Doses were assessed for com-
pliance with the limit in DOE Order 5400.5 for
native aquatic animal organisms (1 rad per day)
and for compliance with the thresholdsfor terres-
trial plants (also 1 rad per day) and for terrestrial
animals (0.1 rad per day), as proposed in DOE-
STD-1153-2002. Notethat theabsorbed dose unit
(rad) isused for biotainstead of the units used for
indicating humanrisk (rem).

The RESRAD-BIOTA Code, a calculation tool
provided by the DOE for implementing the tech-
nical standard, was used to compare existing ra-
dionuclide concentration datafrom environmental
sampling with biota concentration guide (BCG)
screening val ues and to estimate upper bounding
doses to biota. Data collected from surface wa-
ters, sediments, and soils on and around the
WNY NSC over aten-year period (1991-2000)
were used as a baseline. For a more near-term
assessment, a second evaluation was completed
using surface water datafrom 2004, sediment data
fromthelast five years (2000-2004), and soil data
fromthelast tenyears (1995-2004). Differing time
periodswere used because radionuclide concen-
trations change more rapidly over timein surface
watersthanin sediments and soils, asreflected in
their sampling frequencies (weekly or monthly for
water, annually for sediments and soils). Longer
time periodswere alsorequired for sedimentsand
soils to obtain sufficient data points to produce
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reliableannual averages. (See AppendicesA and
B™ for maps and descriptions of monitoring and
surveillancelocations. Radionuclides analyzed for
eachmedium a eachlocation are listed inAppen-
dix B® SeeAppendices C and G™for asummary
of results from theselocationsin 2004.)

Concentration datafor radionuclides in each me-
dium were entered into the RESRAD-BIOTA
Code. Thevauefor each radionuclide was auto-
maticaly divided by its corresponding BCG inor-
der to caculate apartial fractionfor each nuclide
for each medium. Partial fractions for each me-
dium were added to produce asum of fractions.

It wasfound that theisotopes with the highest sums
of fractions—the radionuclidesthat contributed the
largest component of both agquatic and terrestria
doseto biota—were strontium-90 and cesum-137.
Per guidancein DOE-STD-1153-2002, the popula-
tions of organisms most sensitiveto strontium-90
and cesium-137 in this evaluation — that is, those
populations residing onthe WNY NSC that were
most likely to beadversely affected viathe aquatic
and terrestrial pathways— were determined to be
populations of the raccoon (aguatic dose) and the
deer mouse (terrestrial dose). Assuch, this study
does not pertainto pathwaysto humans, whichwere
addressed earlier in this chapter.

Exposures from the aquatic pathway may be as-
sumed to beless than the aquatic dose limit from
DOE Order 5400.5if the sum of fractionsfor the
water medium plus that for the sediment medium
islessthan 1.0. Similarly, exposures from the ter-
restrial pathway may be assumed to be less than
the proposed doselimitsfor bothterrestrial plants
and animalsif the sum of fractions for the water
medium plusthat for the soil mediumislessthan
1.0.

In accordance with the approach described in
DOE-STD-1153-2002, ageneral screening was
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first conducted using the maximum radionuclide
concentrations from surface waters, sediments,
and soils. Maximum radionuclide concentrations
exceeded applicable general screening BCG lim-
itsfor both aquatic and terrestrial evaluations.

Asrecommendedin DOE-STD-1153-2002, asite-
specific screening was then done using estimates
of average radionuclide concentrations derived
from measurementsin surfacewaters, sediments,
and soils. Results are summarized in Table 2-4.

At the site-specific screening level for thefull ten-
year period, the sums of fractionsfor the aguatic
andterrestrial system evaluationswere 0.45 and
0.57, respectively. The comparable sums of frac-
tions using the more near-term data were 0.17
and 0.31, respectively. The sum of fractions for
each assessment wasless than 1.0, indicating that
applicable BCGs were met for both the aquatic
andterrestria evaluations.

Upper bounding doses associated with the aguatic
system evaluation were 0.0059 rad/day to an
aquatic animal and 0.017 rad/day to ariparian
animal, far below the 1 rad/day standard from
DOE Order 5400.5 for dose to a native aguatic
animd. Upper bounding doses associated with the
terrestrial system evaluation were 0.031 and
0.0027 rad/day toterrestrial animals and plants,
againwell below the guidancethresholds (0.1 and
1.0 rad/day, respectively).

It was therefore concluded that populations of
aquatic and terrestrial biota (both plants and ani-
mals) onthe WNY NSC are not being exposed to
doses in excess of the existing DOE dose stan-
dardfor native aguatic animals (U.S. DOE, Feb-
ruary 1990) and the international standards for
terrestria organisms (International Atomic Energy
Agency [IAEA], 1992).
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Summary

Predictive computer modeling of airborne and
waterborne rel eases resulted in estimated hypo-
thetical doses tothemaximally exposed individual
that were orders of magnitude below all applicable
EPA standardsand DOE Orders, which placelimi-
tations on the release of radioactivematerials and
dosetoindividual membersof the public. Thecol-
lective population dose was also assessed and
found to be orders of magnitude below the natural
background radiation dose. Additionally, estimates
of doseto biotaindicated that biotaat theWVDP
are exposed at afraction of the DOE and IAEA
guiddlinesfor doseto biota.

Based ontheoverall dose assessment, the WV DP
wasfound to bein compliance with applicable ef-
fluent radiol ogical guidelines and standardsduring
calendar year 2004. Table 2-5 provides a sum-
mary of WV DP releases and calculated dosesin
the specified DOE format.
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Table 2-4
2004 Evaluation of Doseto Aquatic and Terrestrial Biota

Aquatic System Evaluation (Near-Term Data Set)

Nuclide Water Mean Water Ratio Sediment Mean Sediment Ratio Water and
BCG* Value BCG* Value Sediment
(pCilL) (pCilL) (pCilg) (pCilg) Sum of Fractions

Cesium-137 42.7 2.98 6.98E-02 3,130 6.43 2.06E-03 0.072

Strontium-90 279 26.9 9.65E-02 583 0.691 1.19E-03 0.10

All Others NA NA 7.47E-04 NA NA 5.31E-04 <0.01

Sum of Fractions (Near-Term Data) 1.67E-01 3.77E-03 0.17

Sum of Fractions (Long-Term [10-Yr] Data) 4.47E-01 5.65E-03 0.45

Estimated upper bounding dose to an aquatic animal = 0.0059 rad/day; to ariparian animal = 0.017 rad/day.

Terrestrial System Evaluation (Near-Term Data Set)

Nuclide Water Mean Water Ratio Soil Mean Soil Ratio Water and
BCG* Value BCG* Value Soil
(pCilL) (pCilL) (pCilg) (pCilg) Sum of Fractions

Cesium-137 599,000 2.98 4.97E-06 20.8 4.82 2.32E-01 0.23

Strontium-90 54,500 26.9 4.94E-04 225 1.70 7.56E-02 0.076

All Others NA NA 2.39E-06 NA NA 7.91E-04 <0.001

Sum of Fractions (Near-Term Data) 5.01E-04 3.08E-01 0.31

Sum of Fractions (Long-Term [10-Yr] Data) 7.20E-04 5.66E-01 0.57

Estimated upper bounding doseto aterrestrial plant = 0.0027 rad/day; to aterrestrial animal = 0.031 rad/day.

* The biota concentration guides (BCGs) are calculated values. Except for the sums of fractions and dose estimates, which are
rounded to two significant digits, all values are expressed to three significant digits.
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Table 2-5

WVDP Radiological Dose and Release Summary

WYVDP Radiological Dose Reporting Table CY 2004

Dose to the % of DOE Estimated Population Within Estimated Natural
Maximally Exposed 100-mrem Limit Population Dose 50 Miles Radiation Population
Individual (2000 census) Dose
0.049 0.00049 0.049 0.20 0.0020 1,536,000 453,000
mrem (mSv) person-rem  (person-Sv) person-rem

WYV DP Radiological Atmospheric Emissions? CY 2004 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

 oan (T1/2>3 hr)

(T,,<3hr)
5.60E-03 | NA NA NA 5.50E-05 4.22E-05 3.15E-05 2.07E-07 | 158E-06 | 2.12E-06 | 1.10E+03
(2.07E+08) (2.04E+06) | (1.56E+06) (1.17E+06) (7.66E+03) | (5.86E+04) | (7.84E+04)| (4.05E+13)
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WVDP Liquid Effluent Releases? of Radionuclide Material CY 2004 in Curies(Bq)

Tritium Fission and Total Total Total Total Total
Activation Radioiodine |Radiostrontium| Uranium¢ | Plutonium Other
Products Actinides
(T1/2>3 hr)
9.55E-02 7.14E-03 1.78E-04 2.00E-01 1.07E-03 1.63E-05 2.95E-05
(3.54E+09) (2.64E+08) (6.58E+06) (7.39E+09) (3.95E+07) | (6.05E+05) | (1.09E+06)

NA - Not applicable

8TheWVDPair and water releasesare from point source and controlled liquid effluent releases, respectively.

bTotal uranium (grams) = 2.10E-01
CTotal uranium (grams) = 7.86E+02
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Chapter 3

ENVIRONMENTAL
NONRADIOLOGICAL
PROGRAM
INFORMATION

Overview of New York Sate
Water Classfications, Water
Quality Sandards, and
Water Effluent Limits

The objective of the Clean Water Act of 1972
(CWA) (asstated in Section 101 of theAct) isto
restore and maintain the integrity of the nation’'s
waters and ensure that, wherever attainable, wa-
tersbe made useful for fishing and swimming. To
achieve this goal, New York State is delegated
with authority under Sections 118, 303, and 510 of
the CWA to (1) classify and designate the best
uses for recelving waters, such as streams and
rivers, withinitsjurisdiction; and (2) establishand
assign water quality standards—goalsfor achiev-
ing the designated best uses for these classified
waters. In addition to achieving CWA goals for
fishing and swimming, New York hasfurther clas-
sfieditsjurisdictional waters and established am-
bient water standards, guidelines, and maximum
contaminant levels (M CLs) to achieve objectives
under the Safe Drinking Water Act for drinking
water. These standards serveasthe basisfor pe-
riodic evaluation of the integrity of the receiving
waters and identification of needed controls, such
asNew York State Pollutant Discharge Elimina-
tion System (SPDES) permitsand effluent limita
tions.
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The definitions for best usage classifications of
New York’s jurisdictional waters and the water
quality standard god s for these classficationsare
providedinTitle 6 of the Official Compilation of
Codes, Rules, and Regulations of the State of New
York (NY CRR) Parts 701-704. Mapping of the
Cattaraugus Creek drainagebasin and assignment
of best usage designations and classification to
each receiving water segment within this drain-
age basin are described in 6 NY CRR Part 838.
According to these regulations, Frank's Creek,
Quarry Creek, and segments of Buttermilk Creek
under the influence of West Valley Demonstra
tion Project (WV DP) water effluents are identi-
fiedasClass” C” recalving waterswithaminimum
designated best usagefor fishing with conditions
suitable for fish survival. Cattaraugus Creek, in
the immediate downstream vicinity of the West-
ern New York Nuclear Service Center
(WNYNSC), isidentified asaClass“B” receiv-
ing water with best designated usagesfor swim-
ming and fishing. All fresh (non-saline)
groundwaters within New York are assigned a
“GA” classification with adesignated best usage
asapotablewater supply source.

Presented inAppendix C-1®isasummary of the
numerica water quality standards, guidelines, and
MCLsassigned to these water classificationsfor
those substances and parametersthat areincluded
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Chapter 3. Environmental Nonradiological Program Information

inthe WV DP environmental monitoring program
for ambient water. Also included in Appendix
C-1®are SPDES permit dischargelimitsfor site
effluents.

Surface Water, Subsurface
Drainage Water, and Water
Effluent Monitoring

Appendix C-2 contains process effluent datawith
SPDES permitlimitsprovided for comparisonwith
these data. A ppendices C-3 through C-5 present
datafor ambient surface water, subsurface drain-
age water, contained water, and potable water
monitoring locations. Also provided for side-by-side
comparison with these data are reference values,
where available, including background ambient
water monitoring data and/or pertinent ambient
water quality standards (AWQS), guidelines, or
MCLs.

SPDES Per mit-Required Monitoring. Liquid
discharges are regulated under the SPDES per-
mit. The WV DP holdsa SPDES permit that iden-
tifiestheoutfalswhereliquid effluentsarereleased
to Erdman Brook (Fig. A-2) and specifiesthe sam-
pling and analytical requirementsfor each outfall.
In August 2003, the WV DP filed an application
withthe New York State Department of Environ-
mental Conservation (NY SDEC) for renewa of
the SPDES permit. In October 2003, NY SDEC
issued arenewed permit, subsequently modified
in February 2004, which will expirein 2009. The
conditionsand requirements of the SPDES permit
are summarized in Appendix C-1%. The permit
identifiesfive outfalls:

* outfall WNSPOO1, dischargefromthelow-leve
waste treatment facility (LLWTF)

» outfall WNSPOO7, discharge from the sanitary
andindustrial wastewater treatment facility
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« outfall WNSP008, groundwater effluent from
the perimeter of the LLWTF storage lagoons
(closed inMay 2001 but still inthe permit)

» outfdl 116, alocationin Frank’s Creek that rep-
resents the confluence of outfalls WNSP0O1,
WNSP007, and WNSPO08, aswell as stormwa-
ter runoff, groundwater seepage, and augmenta-
tion water. (Samples from upstream sources are
used to calculatetotd dissolved solids at thisloca
tion and to demonstrate compliance with the
SPDES permit limit for this parameter. Outfall 116
isreferred to as a® pseudo-monitoring” point on
the SPDES permit.)

* outfal WNSPO1B, aninternal monitoring point
for theliquid waste treatment system evaporator
effluent, being monitored for flow and total mer-
cury.

Some of the more significant features of the
SPDES permit arethe requirementsto report five-
day biochemical oxygen demand, total dissolved
solids, iron, and anmoniadataas flow-weighted
concentrations and to apply a net discharge limit
for iron. The net limit allows the Project to ac-
count for the iron that is naturally present in the
site’sincoming water. The flow-weighted limits
apply to theflow-proportioned sum of the Project
effluents.

One SPDES effluent limit exception for total sus-
pended solids was observed in May 2004.

Mercury Analytical Method Sudy. The modi-
fied SPDES permit received by the WVDP in July
2002 required acomparison study of mercury de-
termination by two analytical methods: U.S. Envi-
ronmentd ProtectionAgency (EPA) Method 245.1
(or 245.2) withadetectionleve of 0.2 ug/L (parts
per billion) and EPA Method 1631E, which alows
determination of mercury at aminimum level of
0.5ng/L (partsper trillion). Thelatter (*ultraclean”)
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Surface Water, Subsurface Drainage Water, and Water Effluent Monitoring

method supports the EPA’s effort to make avail-
able an additional analytical method capable of
measuring mercury accurately at ambient water
quality criterialevels.

Sincethe SPDES permit enforcement compliance
limit of 0.2 pg/L for total mercury is several or-
ders of magnitude higher than theAWQS of 0.0007
Hg/L for dissolved mercury, theWV DPisrequired
to conduct a mercury study using both methods
(1631 and 245.1 or 245.2) whenever mercury
samples are required under the terms of the
SPDES permit. A report summarizing the analyti-
cal results from these two methods and its find-
ings is required to be submitted quarterly to
NY SDEC.

Sixteen sets of samples from outfall 001 were
analyzed for mercury by the two test methods in
2004. Samples were analyzed at Severn Trent
Laboratoriesusing Method 245.1 and at General
Engineering Laboratoriesusing Method 1631E.

All sample resultsfrom Method 245.1 wereless
than 0.2 ug/L, the practical quantitation limit for
Method 245.1. Results generated with Method
1631E were congstent with results generated with
Method 245.1. That is, al sample results gener-
ated withMethod 1631E werereported at levels
below 0.2 pg/L. The average concentration for
samples collected at outfall 001 using Method
1631Ewas0.0134 ug/L.

South Plateau Surfaceand SubsurfaceWater.
An inactive underground radioactive waste dis-
posal site, theU.S. Nuclear Regulatory Commis-
sion (NRC)-Licensed Disposa Area(NDA), lies
on the south plateau of the site. Surface waters,
which flow from the south to the north, are rou-
tinely monitored at several pointsaround thisarea
(Fig.A-2). Two of these points, WNNDATR and
WNNDADR, are used to monitor (respectively)
waters within the NDA water collection trench
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system and surface runoff and seepage immedi-
ately downstream of the NDA. Sampling point
WNNDATR isan underground sump at the low-
est point inthe collection trench system that inter-
ceptsgroundwater fromthe NDA. If radiological
or nonradiologica contamination wereto migrate
through the NDA, it would moast likely be first
detected in samplesfromWNNDATR.

Interceptor Trench and Pretreatment System.
Radioactively-contaminated n-dodecane (similar
to kerosene) in combination with tributyl phos-
phate (TBP) was discovered at the northern
boundary of the NDA in 1983. To contain migra-
tion of this subsurface radioactive organic con-
taminant, an interceptor trench and a liquid
pretreatment system (LPS) were built. (See
“NRC-Licensed Disposal Area[NDA] Intercep-
tor Trench and Pretreatment System” in Chapter
1)

Thetrenchwas designed to intercept and collect
subsurface water, which could be carrying n-
dodecane/TBP, to prevent the materia from en-
tering the surface water drainageditchleading into
Erdman Brook, and to prevent contamination of
downgradient groundweter. TheLPSwasingtalled
to separate the n-dodecane/TBP and to remove
iodine-129 from the collected water before its
transfer to the LLWTF. The separated n-
dodecane/ TBP would be stored for subsequent
treatment and disposal.

INn2004, asin previousyears, nowater containing
TBP was encountered in the trench. Results of
surfaceand groundwater monitoring inthevicin-
ity of thetrench are discussed in Chapter 2 (“ South
Plateau Surface Water and NDA Interceptor
Trench”) and in Chapter 4 (“ Results of Monitor-
ing at the NDA™).

Total Organic Halides. Totd organic halides
(TOX) measurements are used as a screening
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Chapter 3. Environmental Nonradiological Program Information

mechanism to detect the presence of certain or-
ganic compounds and associated radionuclides. In
2004, concentrationsof TOX a both WNNDATR
and WNNDADR remained within the range of
historical vaues.

Other On-Site and Off-Site Surface Water
M onitoring. Aspart of theroutine monitoring pro-
gram, two sets of grab samplesfor nonradiological
parameters at WNSPO06 (Frank’s Creek at the
security fence), WNSWAMP (northeast swamp
drainage), WNSW74A (north swamp drainage),
WFBCTCB (Buttermilk Creek at Thomas Cor-
ners), and WFBCBKG (Buttermilk Creek at Fox
Valley) weretakenin 2004. These sampleswere
screened for organic and inorganic constituents
and selected anions, cations, and metals. Results
of measurementsfor theselocationsarefound in
Appendices C-3®and C-4™

At surface water monitoring locations
WFBCTCB, WNSP006, and background refer-
encelocation WFBCBK G, the maximum concen-
trations of total iron exceeded the water quality
standard (0.30mg/L). NY SDEC, inits2002 CWA
303(d) report to the EPA, indicated it found the
scientific basis for the 0.30 mg/L standard to be
insufficient. NY SDEC aso indicated that its up-
coming standards review isexpected toincludea
proposed replacement of the 0.30 mg/L standard
with a 1.0 mg/L guidance value, based on 1976
EPA criteria. Nonetheless, iron concentrations at
these locations also exceeded this replacement
value. Elevated iron concentrations are thought to
belargely attributableto elevated background con-
centrations. However, they may further be el-
evated due to the influence of water runoff from
indugtrial activities.

The maximum observed concentrations of dis-
solved aluminum at surface water locations
WFBCTCB, WNSP006, and WFBCBKG ex-
ceeded thewater quality standard for this param-
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eter. As seen withiron, elevated aluminum con-
centrations are thought to be largely attributable
to elevated background concentrations. However,
they also may further be elevated dueto theinflu-
ence of water runoff from industria activities.

Monitoring resultsfor the standing water locations
(WNSTAW series) are presented in Appendix C-
4™ The total iron concentrations at WNSTAW4,
WNSTAWS, and WNSTAW9 (0.63, 0.68,and 0.48
mg/L, respectively) exceeded the 0.3 mg/L stan-
dard for Class“D” surface waters. The elevated
iron concentrations at these standing water loca-
tions are thought to be attributableto naturally d-
evated background concentrationsof iron.

Monitoring resultsfor pH at locations WNSP005,
WFFELBR, WFBCTCB, WNFRC67, and
WNDCELD areprovided inAppendicesC-3and
C-4"™. Although most pH valueswere within ap-
plicable standards, the minimum result at
WFFELBR (6.23) in 2004 was below the lower
pH limit of 6.5. Low pH of precipitation in the
western New York region may suppress pH in
ambient surface waters, especially during times
of highrainfal when precipitation runoff may ac-
count for alarge proportion of stream flow.

Drinking Water Monitoring

Sitedrinking water is monitored to verify compli-
ancewith EPA and New York State Department
of Health (NY SDOH) regulations. (See “Safe
Drinking Water Act” inthe Environmental Com-
pliance Summary.) Samples are collected annu-
ally and analyzed for nitrate, fluoride, cyanide, and
metals concentrations. In addition, an annual
sample was obtained for principal organic con-
taminants. The 2004 monitoring resultsindicated
that the Project’ sdrinking water met NY SDOH,
EPA, and Cattaraugus County Health Department
M CLsand drinking water quaity standards.
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Conductivity and pH in off-gte and on-site drink-
ing water are presented in Appendix C-5 With
the exception of turbidity resultsmeasured in Janu-
ary 2004, including apeak value of 1.6 NTU on
January 18, 2004, dl resultswerewithin applicable
limits during 2004. Elevated turbidity resultsin
January 2004 occurred as a result of inclement
weather that caused excessive iceformationand
mechanical failure of the clarifier equipment. The
clarifier is a step in the process for treating in-
coming source water to produce drinkablewater.

Resultsfor inorganic, organic, and indicator analy-
sesof utility room potable water at thedistribution
systementry poirt, location WNDNKUR, arelisted
inAppendix C-5® asaremonthly results for bio-
logical and residua chlorineanalyses a sitetgp wa
ter locations. All results were within NY SDOH
M CL sand EPA maximum contaminant level gods.
Theannual result for nitrate-nitrogenin atap water
samplefromthe WV DP restroom sink, asanayzed
by the Cattaraugus County Department of Heelth,
wasalso below the MCL.

Soil and Sediment
Monitoring

Sediments are found at the bottom of surface
waters, including streams located within the
WVDPand WNY NSC premises. Sediments pro-
vide habitat for awide variety of benthic organ-
isms, as well as juvenile forms of pelagic
organisms. These organismsin sedimentsarein
constant contact with substances that may be
adsorbed to sediment particles. Contaminated sedi-
mentsare potential diffuse sources of contamina:
tion to the overlying water body.

INn 1999, NY SDEC issued updated guidance for
screening contaminated agquatic sediments. This
guidanceincludes sediment quality criteriacorre-
lated to the severity of environmental impact.
These criteria, which are derived from National
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Oceanic and Atmospheric Administration (Long
and Morgan, 1990) and 1992 Ministry of Ontario
“Guidelines for the Protection and M anagement
of Aquatic Sediment Quality in Ontario” (Persaud
etal., 1992), are presented inAppendix G-1%

Contaminants in soils are potential sources for
contamination of groundwater, ambient air, flora,
and fauna. Appendix G-1®includes asummary of
referencecriteria, including background concen-
tration rangesfor eastern United States soilsand
sediment screening levels. Datafor soil and sedi-
ment monitoring locations are provided inAppen-
dix G-2. Also, provided for side-by-side
comparison with these data, are available refer-
enceval ues, including background concentrations
and/or sediment screening levels.

At SNSP006, al analytical resultsfor sediments
were below the Severe Effect Level and No Ap-
preciable Contaminant Levels specified in the
NY SDEC guidance. According totheNY SDEC
“Technica Guidancefor Screening Contaminated
Sediments,” theseresults suggest thereisno pro-
nounced disturbance of the sediment-dwelling bio-
logical community and that thereis no significant
harm to benthic aquatic life at thislocation.

Theresult for manganese in the sediment sample
obtained at SNSP006 exceeded the Lowest Ef-
fect Level but was beow the Severe Effect Levd.
Based onthe NY SDEC sediment screening guid-
ance, moderate impacts to benthic life could be
expected at thislocation.

At SNSW74A and SNSWAM P, concentrations of
zinc exceeded the eastern United States back-
ground soil concentration range identified in the
NY SDEC Technical Administrative Guidance
Memorandum (TAGM) #4046 “ Determination of
Soil Clean-Up Objectivesand Clean-Up Levels.”
Calcium and magnesium at SNSW74A aso ex-
ceeded the eastern background soil concentration
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range. Concentrations of these naturally occur-
ring metals abovethe natural background ranges
may beindicative of localized, naturally elevated
background concentrations of metals in soils or
deposition of sediment from runoff from areas
whereindustrial activitiesare occurring.

In 2004, asection of the bed for therailroad spur
on the WNYNSC was rehabilitated to support
future use of this rail line for waste shipments.
Prior to removal, the railbed soil material was
sampled, and tested for chemical congtituentsthat
aretypicaly foundin soilsassociated withrail lines,
toidentify appropriate soil management practices.
Thetest resultsindicated the soil did not have any
appreciable contamination, with al resultswithin
soil dleanup objectivesspecifiedinNY SDEC guid-
ance, TAGM 4046. Refer toAppendix G-2for
theresultsfor these constituents.

Air Emission Monitoring

Nonradiologicd air emissionsare permitted under
NY SDEC and EPA regulations. (Theregulations
that apply to the WVDP are listed in Appendix
K™ TheNew York StateAir Facility Registration
Certificate held by the WVDP isdescribed in a
listing of West Valley Demonstration Project En-
vironmental Permitsin the Environmental Com-
pliance Summary.)

The nonradiological air certificate covers emis-
sionsof regulated pollutants that include nitrogen
oxidesand sulfur dioxide.

The main contributing source of oxides of nitro-
genand sulfur at the WV DP wasthevitrification
system melter, which was shut down in Septem-
ber 2002. Site boilers and standby diesel genera-
torswereleft as the only contributors of nitrogen
and sulfur oxides, at levelsmuch lower thanthose
emitted by the melter.
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Chapter 4

SITEHYDROLOGY
AND
GROUNDWATER
MONITORING

Groundwater Monitoring
Program Overview

Groundwater at the West Valey Demonstration
Project (WVDP or Project) ismonitored tocom-
ply with all applicable state and federal regula-
tions and to meet the requirements of U.S.
Department of Energy (DOE) Order 450.1. The
program enablesthe WV DP to obtain datato de-
termine basdline conditions, to alow theearly de-
tection of groundwater contamination, to identify
existing and potential groundwater contamination
sources and maintain surveillance of these sources,
and to providedatafor decision-making.

TheWV DP's* Groundwater M onitoring Plan” out-
lines groundwater characterization, current
groundwater sampling requirements, and support
of long-term monitoring requirementsidentified in
the Resource Conservation and Recovery Act
(RCRA) facilities investigation (RFI) and DOE
programs. The* WV DP Groundwater Protection
M anagement Program Plan” provides additional
information regarding protection of groundwater
from on-dteactivities.

Surface Water Hydrology

The Western New York Nuclear Service Center
(WNYNSC) lies within the Cattaraugus Creek
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watershed, which empties into Lake Erie about
27 miles (43 km) southwest of Buffalo. Butter-
milk Creek, atributary of Cattaraugus Creek, drains
most of the WNY NSC and dl of the Project.

The WV DPIlieswithinthewatershed of Frank’s
Creek, which is a tributary of Buttermilk Creek
and islocated near the eastern and southern bound-
ary of the WVDP; Quarry Creek, atributary of
Frank’s Creek, islocated near the northern bound-
ary (Fig.A-1).

Another tributary of Frank’s Creek, Erdman
Brook, bisects the WV DP into anorth and south
plateau. Themain plant, waste tanks, and lagoons
are located on the north plateau. The drum cell,
the U.S. Nuclear Regulatory Commission (NRC)-
Licensed Disposal Area (NDA), and the New
York State-Licensed Disposal Area(SDA) arelo-
cated onthe south plateau.

Geology

The 167-acre (68-hectare[ha]) Project siteislo-
cated withinthe WNY NSC, which comprises ap-
proximately 3,338 acres (1,351 ha) and islocated
near the northern border of Cattaraugus County.
Beneath the WNY NSC is a sequence of recent
and older glacid-age sedimentsfilling asteep-sided
valley incised in the bedrock, whichis composed
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of shaes and interbedded siltstones (Rickard,
1975).

Plei stocene sediments overlying the bedrock typi-
caly consist of asequence of threeglacial tills of
Lavery, Kent, and possibly Olean age. Thetills
are separated by stratified fluvio-lacustrine depos-
its. Inthe northern part of the site, the Lavery till
is capped by coarse-grained dluvid-fluvial depos-
its.

Hydr ogeol ogy

The sediments above the Kent till — the Kent re-
cessiond sequence, theLaverytill, theintra-Lavery
till-sand, and the surficial sand and gravel — are
generally regarded as containing all of thepoten-
tial routes for the contaminant migration via
groundwater from the Project. (Figs. 4-1and 4-2
show therdative locations 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. The
bottommaost layer, the Kent till, is less permeable
than the other geological unitsand doesnat provide
a pathway for contaminant movement from the
WV DP, thereforeit isnot discussed here.

The WV DP does not use groundwater for drink-
ing or operational purposes, nor doesit discharge
effluent directly to groundwater. No public water
supplies are drawn from groundwater
downgradient of the site or from downstream
Cattaraugus Creek. Upgradient of thesite, ground-
water is used for drinking water by local resi-
dents.

Kent Recessional Sequence. The Kent reces-
sional sequence consists of afine-grained lacus-
trineunit of interbedded clay and silty clay layers
locally overlain by coarse-grained sandsand grav-
els. These depositsunderliethe Lavery till beneath
most of the site, pinching out a ong the southwest-
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ern margin of the sitewhere thewalls of the bed-
rock valley intersect the sequence.

Groundwater flow in the Kent recessiona se-
guenceis predominantly to the northeast, toward
Buttermilk Creek. M ean hydraulic conductivity is
2E-01 ft/day (8E-05 cm/sec) or 2.6 in/day, based
on recent testing. Recharge comesfrom theover-
lying Lavery till and inflow from the bedrock to
the southwest. Dischargeisto Buttermilk Creek.

Lavery Till. TheLaverytill ispredominantly an
olive-gray, sty clay glacid till with scattered lenses
of silt and sand. It underlies both the north and
south plateaus and ranges up to 130 feet (40 m) in
thickness beneath the active areas of the site,
dlightly increasing northeastward toward Butter-
milk Creek and the center of the bedrock valley.

Groundwater flow inthe unweathered Lavery till
is predominantly vertically downward at arela
tively slow rate. Mean hydraulic conductivity is
1E-04 ft/day (3.5E-08 cm/sec) or 0.001 in/day,
based on recent testing.

Onthe south plateau, theupper zone of the Lavery
till isexposed at the ground surface and isweath-
ered and fractured to adepth of 3to 16 feet (0.9
to4.9m). Thislayer, referred to asthe weathered
Lavery till, is unique to the south plateau. The
wesgthered Lavery till hasbeen oxidized toabrown
color and contains numerous desiccation cracks
and root tubes.

Groundwater flow in the weathered till has both
horizontal and vertical components. Thisenables
groundwater to movelaterally acrossthesouth pla-
teau before moving downward into the unweath-
ered Lavery till or discharging to nearby incised
stream channels. Mean hydraulic conductivity is
5E-02 ft/day (2E-05 cm/sec) or 0.6 in/day, based
on recent testing. The highest conductivities are
associated with densefracture zonesfound within
theupper 7 feet (2 m) of the unit.
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On the north plateau, the weathered till layer is
much thinner or nonexistent and the unweathered
Lavery till is overlain by the sand and gravel unit.

Sand and Grave and Till-Sand Units. Thesand
and gravel unit and the Lavery till-sand areunique
to the north plateau. Thesand and gravel unitisa
silty sand and gravel layer composed of younger
Holocenealluvial depositsthat overlieolder Pleis-
tocene-age gleciofluvial deposits. Together these
two layersrange up to 41 feet (12.5 m) in thick-
ness near the center of the plateau and pinch out
along the northern, eastern, and southern edges
of the plateau, where they have been truncated
by downward erosion of stream channels.

Groundwater inthisunit generaly flows northeast-
ward across the plateau toward Frank’s Creek.
Groundwater near the northwestern and south-
eastern margins of the sand and gravel layer also
flowsradially outward toward Quarry Creek and
Erdman Brook, respectively. There is minimal
groundwater flow downward into the underlying
Laverytill. Mean hydraulic conductivity is 16.4 ft/
day (6E-03 cm/sec) or 200 in/day, based on re-
cent testing.

Within the unweathered Lavery till on the north
plateau is another unit, the Lavery till-sand. This
thin, sandy unit of limited areal extent and vari-
ablethicknessisfound primarily beneath the south-
eastern portion of the north plateau. Groundwater
flowsthrough thisunit inan east-southeast direc-
tion. Surface discharge locations have not been
observed. Mean hydraulic conductivity is 3.8 ft/
day (1E-03 cm/sec) or 46 in/day (117 cm/day),
based on recent testing.

Hydrologic conditions of the site are more fully
described in “ Environmental Information Docu-
ment, Volume I11: Hydrology, Part 4” (West Val-
ley Nuclear Services Co. [WVNSCQ], March
1996) andinthe" RCRA Fecility Investigation Re-
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port Vol. 1: Introduction and General Site Over-
view” (WVNSCO and Dames & Moore, July
1997).

Routine Groundwater
Monitoring Program

Groundwater is monitored inthefive hydrogeologic
units previously described: the sand and gravel,
theweathered Lavery till, theunwesthered Lavery
till, the Lavery till-sand, and the Kent recessional
sequence. In 2004, atotal of 69 groundwater moni-
toring locations were sampled. Theselocationsin
cluded 63 monitoring wells (including drivenwell
points), five groundwater seepage points, and one
sump/manhole. (See Tables4-1 and 4-2 for asum-
mary of groundwater monitoring activitiesin 2004.)

Monitoring Well Network. Most of the routine
groundwater monitoring wellswereoriginally as-
signed to monitor one (or more) of the super solid
waste management units (SSWMUSs) on the
WVDP premises. Table 4-3 describes the
SSWMUsand their constituent solid waste man-
agement units (SWMUs) on site. (See “RCRA
83008(h) Administrative Order on Consent” inthe
Environmental Compliance Summeary.)

FiguresA-7 and A-8 in Appendix A show bound-
aries of ten of the WVDP SSWMUSs. The elev-
enth SSWMU, the SDA, isaclosed radioactive
waste landfill. The SDA is contiguous with the
Project premises and is owned and managed by
theNew York State Energy Research and Devel-
opment Authority (NY SERDA). Groundwater
monitoring results from the SDA are reportedin
Appendix L™ but arenot discussed here.

Appendix E® liststhewelIsinthe network, sorted
by the geologic unit monitored, and the analytes
measured in 2004. Notethat monitoring of certain
wdls, marked by an asterisk, are specified in RFI
reports prepared in accordance with the RCRA
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Routine Groundwater Monitoring Program

Table 4-1
Summary of Groundwater Monitoring Program by Geographic Area;
Monitoring Year 2004

TOTAL NORTH SOUTH OFFSTE
NUMBER OF... WVDP PLATEAU PLATEAU | RESIDENTIAL
Monitoring Points Sampled - Andytical* 79 54 15 10
Monitoring Points - Water Elevations Only 42 26 16 0
Monitoring Events 5 4 4 1
Andyses 1,353 1,146 160 47
Reslits 10,987 9,679 1,197 111
Percent of Nondetectable Results 85% 85% 85% 65%
Water Elevation Messurements 412 283 124 0

* Total number includes 69 on-site and 10 off-site points.

Table 4-2
Summary of Groundwater Monitoring Program by Monitoring Purpose;
Monitoring Year 2004

REGULATORY/ ENVIRONMENTAL
NUMBER OF... WASTE MANAGEMENT SURVEILLANCE
Monitoring Points Sampled - Anaytical* 34 45
Monitoring Points- Water Elevations Only 0 42
Monitoring Events 4 5
Analyses 265 722
Results 4,740 5,666
Percent of Nondetectable Results 84% 84%
Water Elevation Measurements 128 280
Ranges of Results For Pogtive Detections
Organic Compounds (ug/L)
1,1-Dichloroethane 82-11 NA
1,2-Dichloroethylene (total) 21-26 NA
Tributyl phosphate 2.0410 NA
Maximum Concentrations For
Radiologica Parameters (uCi/mL)
Gross Beta 2.92E-04 161E-04
Strontium-90 1.256-04 6.85E-05
Tritium 4.68E-06 5.35E-05

NA - Not applicable
* Total number includes 69 on-site and 10 off-site points.
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Table 4-3
WVDP RCRA SSWMUs and Constituent SWMUs

SSWMU CONSTITUENT SWMUs
SSWMU #1 — Low-Level Waste Treatment Facilities (LLWTF) |Former Lagoon 1
LLWTF Lagoons
LLWTF Building
Interceptors
Neutralization Pit
SSWMU #2 — Miscellaneous Small Units Sludge Ponds
Solvent Dike
Equdization Mixing Basin
Paper Incinerator
SSWMU #3 — Liquid Waste Treatment Sysem (LWTS) Liquid Waste Treatment System
Cement Solidification System
Main Process Building (specific areas)

SSWMU #4 — High-Level Waste (HLW) Storage and Vitrification Facility
Processing Area Vitrification Test Tanks
HLW Tanks
Supernatant Trestment System
SSWMU #5 — Maintenance Shop Leach Field Maintenance Shop Leach Field
SSWMU #6 — Low-Level Waste Storage Area Lag Storage Additions 1, 2, 3,4
Hardstands (old and new)
Lag Storage
SSWMU #7 — Chemical Process Cell (CPC) Wagte Storage CPC Waste Storage Area
Area
SSWMU #8 — Construction and Demoalition Debris Landfill Former Congtruction and Demolition Debris Landfill
SSWMU #9 — NRC-Licensed Disposal Area NRC-Licensed Disposal Area
Container Storage Area

Trench Interceptor Project
SSWMU #10 — Integrated Radwaste Treatment System (IRTS) |IRTS Drum Cell
Drum Cdll
SSWMU #11 — New Y ork State-Licensed Disposal Area (SDA) State-Licensed Disposal Area (NY SERDA)
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Routine Groundwater Monitoring Program

§3008(h) Administrative Order on Consent for the
WVDP.

In addition to analytical samples, potentiometric
(water level) measurements also are collected
fromwellslistedin Table E-1®in conjunction with
the quarterly analytical sampling schedule (Ap-
pendix E™). Groundwater elevation dataare used
to produce groundwater contour maps, which de-
lineateflow directionsand gradients, and long-term
trend graphs, whichillustrate seasonal fluctuations
and other changesto the groundwater system. In
2004, water levelswereroutinely measured at 42
locations in addition to those that were sampled.
(SeeFiguresA-6 andA-7inAppendix A.)

Surface water elevation measurements are also
collected at 11 locations onthe north plateau where
the water table in the sand and gravel unit inter-
sects the ground surface in the form of standing
water. These measurements are correlated with
groundwater elevation measurements taken at
nearby monitoring wells, and areused tohelp de-
fine groundwater flow direction and gradientsin
the sand and gravel unit in areas where monitor-
ing well coverageis sparse or nonexistent.

Groundwater Monitoring Program Highlights
1982 T hr ough 2004. Program content isdictated
by regulatory requirements in conjunction with
current operating practices and historical knowl-
edge of previoussiteactivities.

» Groundwater monitoring at the WV DP began
in 1982 and continued to expand through 1992 with
theaddition of new wells, groundwater seep loca
tions, afrench drain outfall, and the NDA inter-
ceptor trench sump.

* AnRFI expanded characterization program was
conducted during 1993 and 1994 tofully assess po-
tential releases of hazardous wastes or constitu-
ents from on-site SSWMUSs. This investigation,
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which consisted of two rounds of sampling for a
widerangeof radiological and chemical parameters,
provided valuableinformation regarding thepres-
ence or absence of groundwater contamination near
each SSWMU. Results were used to guide later
monitoring program modifications.

* In 1993, monitoring resultsindicated elevated
gross betaactivity in groundwater from the sand
and gravel unit on the north plateau. Subsequent
investigation of this area delineated a plume of
contamination with asouthwest to northeast ori-
entation. (See Specia Groundwater Monitoring
and Figure4-3inthis chapter for more detail.)

* Long-term monitoring needs werethe focus of
a1995 groundwater monitoring program evalua-
tion. After acomprehensive assessment, the num-
ber of sampling locationswas reduced from 91 to
65 and analytical parameters weretailored to each
sampling location for a more focused, 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.

* Four new groundwater monitoring wells were
installed during August 2003 to provide upgradient
and downgradient monitoring coveragefor there-
mote-handled waste facility.

* From 1996 through 2004, inresponseto current
sampling resultsand DOE and RCRA monitoring
requirements, specific monitoring locations,
anaytes, and sampling frequencieswere modified.

Analytical Trigger Level Evaluation. A com-
puterized data-screening program uses “trigger
levels” —preset conservative valuesfor chemical
and radiological concentrations and groundwater
€levation measurements—toidentify and promptly
respond to anomaliesin monitoring results. These
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levels, reviewed annually, are based onregulatory
limits, detection limits, or satistically derived va-
ues.

Results of Routine
Groundwater Monitoring

TablesinAppendix E* group theresults of ground-
water monitoring within the five monitored
hydrogeol ogic units. These tables contain results
of sampling for radiological and nonradiological
analytes. Table E-12% lists the practical
quantitation limits (PQL s) for individual Title 6 of
the Officia Compilation of Codes, Rules, and
Regulations of the State of New York, Appendix
33 analytes. The PQL is the lowest level of an
anaytethat can be measured within specified lim-
its of precision during routine laboratory opera-
tions (New York State Department of
Environmental Conservation, 1991).

Data Tables. Groundwater monitoring data for
2004 are presented inAppendix E™ Thewellsin
eachtableare arranged by hydraulic positionrela
tive to other wellswithin the same hydrogeologic
unit. Wellsidentified as“UP” refer to either back-
ground wells or wellsthat are upgradient of other
wellsinthe same hydrogeol ogic unit. Wellsidenti-
fiedas“DOWN?” aredowngradient of other wells
inthat unit. Ineachtable, wellsare presented from
upgradient tofurthest downgradient. Hydraulic po-
stion providesthebasisfor presenting groundwa-
ter monitoring datainthetablesand figuresinthis

report.

Trend-Line Graphs. Trend-line graphs are in-
cluded for monitoring locations that have histori-
cally shown radiological concentrations above
background values, or concentrations of volatile
organic compounds (VOCs) or semivolatile or-
ganic compounds (SVOCs) above PQLSs.

VWVDP Annual Ste Environmental Report

Long-Term Trends of Gross Beta and Tri-
tium at Selected Groundwater Monitoring
L ocations. Figures 4-4 through 4-7 show the
trends of gross betaand tritium concentrations at
sdlected monitoring locationsinthe sand and gravel
unit. Use of alogarithmic scale allows locations
having widdly differing concentrationsto be com-
pared to average background concentrations plot-
ted on each graph.

GrossBeta. In2004, 12 wells(104, 105, 111, 116,
408, 501, 502, 801, 8603, 8604, 8605, and 8609)
showed gross beta concentrations that exceeded
the DOE-derived concentration guide (DCG) for
strontium-90 (1.0E-06 microcuries/milliliter [ puCi/
mL]). Ten of the preceeding wells are within the
groundwater plume of gross beta activity in the
sand and gravel unit onthe north plateau (Fig. 4-
3). This area continues to be monitored closely.
The source of the plume's activity can be traced
to the soils beneath the southwest corner of the
former process building. Lagoon 1, formerly part
of thelow-level waste treatment facility, hasbeen
identified as a source of the gross beta activity at
theremaining wells, 8605 and 111.

* Figure 4-4 shows gross beta concentrationsin
wells 104, 408, 501, 502, and 8609 (that are some-
what centrally located on the north plateau and
are closer to the plume's suspected source be-
neaththemain plant). Figure4-5 showsgrossbeta
concentrationsinwells 105, 116, 801, 8603, and
8604 (that are located further downgradient from
the plume's suspected source and are closer to
theleading edges). Asin previousyears, samples
fromwell 408 continued to show the highest gross
betaconcentrations of all thewd Iswithinthenorth
plateau gross betaplume. Except for short-term
seasonal variations, gross betaresultsfor well 408
progressively decreased from 2002 through 2004.

WEells501 and 502 showed slight decreasesrela-
tiveto 2003 and 2002. Wells 105, 116, 8604, and
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Results of Routine Groundwater Monitoring

8609 showed dight increasesrelativeto 2003 val -
ues. Resultsinwells 104, 801, and 8603 weresimi-
lar to 2003 results. Well 105 shows the largest
overall increase over thelast ten years.

» Figure 4-6 is agraph of gross beta concentra-
tionsat sand and gravel unit monitoring locations
111 and 8605, located near the eastern edge of
the north plateau adjacent to former lagoon 1.
Gross betaconcentrations at wells 111 and 8605
weredlightly higher in 2004 thanin 2003.

Tritium. Figure4-7 showsthetritium concentra-
tionsinwells 111, 8603, 8604, 8605, and 8609. The
figureindicatesthat tritium concentrationsinthese
wells show slight decreases from 2003 to 2004.

North Plateau Seeps. Andytica results of sam-
pling for radiological parameters from the sand
and gravel unit seepage monitoring locationswere
compared withresultsfrom GSEEP, aseep moni-
tored since 1991 that has not been affected by the
gross betaplume. (Seep monitoring locationsare
noted on Figs. A-6 and A-7 inAppendix A.)

GrossBeta. Radiological monitoring results con-
tinue toindicate that the gross beta groundwater
plume has not migrated to these seepage areas.
With the exception of SP11, gross beta concen-
trations from al seep monitoring locations were
lessthan or similar to GSEEP concentrations dur-
ing 2004. Gross betaconcentrations at SP11 show
aslightly increasing trend since early 1999 and
somewhat steeper increases during 2001 through
2004. Contamination observed at SP11 isbelieved
to beattributableto re-infiltration of contaminated
water that has surfaced from the strontium-90
groundwater plume. Although somewhat greater
than valuestypically obtained at GSEER, it is till
well below the strontium-90 DCG (Table E-2%).

Gross Alpha. Gross apha concentrations at all
seep sampling locations were very low — gener-
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ally bel ow the associated uncertainty or less than
the detection limit.

Tritium. Tritium concentrations at the seeps re-
mained similar to or less than concentrations at
GSEEP . Tritium concentrationsin the north pla-
teau seeps, including GSEEP, are dightly higher
levels than reported in background wells of the
sand and gravel unit. Concentrations are similar
to those seen in sand and gravel unit wells moni-
toring the lagoon areas of the north plateau, but
arestill far lower thanthe DCG for tritium.

North Plateau Well Points. Sampling at well
pointsA, C,andH (Fig. A-6inAppendix A) moni-
torstritium concentrationsin the area east of the
process building and fuel receiving and storage
facility and west of former lagoon 1. Samplesfrom
theselocations haveyielded concentrations of tri-
tium that, while elevated with respect to historical
monitoring of wellsinthearea, arewell below the
tritium DCG, 2.0E-03 pCi/mL (Table E-2%). Data
from downgradient monitoring wellshave not in-
dicated similarly elevated levels of tritium.

Results of Radioisotopic Sampling. Ground-
water samples for radioisotopic analyses are col-
lected regularly from selected monitoring points
in the sand and gravel unit and the weathered
Lavery till (Table E-11). Resultsin 2004 were
generally similar to historical findings. Strontium-
90 remained themgor contributor to e evated grass
beta activity in the north plateau plume, as indi-
cated by the similarity between strontium-90 trends
and gross beta trends in wells showing elevated
gross betaresullts.

Carbon-14, technetium-99, and iodine-129, which
have been detected at several monitoring loca
tions at concentrations above background levels,
contribute very small percentages to total gross
beta concentrations. These detections have oc-
curred at locations within the gross beta plume
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and downgradient of former lagoon 1 andtheNDA.
Noneof the carbon-14, technetium-99, or iodine-
129 concentrations have been above DCGs, and
quarterly gross betaandyses continueto provide
appropriatetrend surveillance.

Results of Monitoring at the NDA. A trench
systemwas previoudly constructed aong the north-
east and northwest sides of the NDA to collect
groundwater that may be contaminated withamix-
ture of n-dodecane and tributyl phosphate (TBP).
(Seeaso“Environmental Program Information,
Nuclear Regulatory Commission[NRC]-Licensed
Disposal Area[ NDA] Interceptor Trench and Pre-
treatment System” in Chapter 1.) Monitoring re-
sultsin2004 indicated no TBPin groundwater near
theNDA. Groundwater levelsaremonitored quar-
terly in and around the trench to ensure that an
inward gradient is maintained, thereby minimizing
outward migration of potentially contaminated
groundweter.

Gross betaand tritium concentrationsin samples
fromlocationWNNDATR, asump at thelowest
point of theinterceptor trench, and from well 909
(Fig. A-6 in Appendix A), downgradient of
WNNDATR, continued to be elevated with re-
spect to background monitoring locations on the
south plateau. Concentrationswere still well be-
low the DCGs.

WNNDATR. During 2004, gross betaconcentra-
tions at WNNDATR were similar to those seen
during 2003. Tritium concentrations however, while
still higher than at other NDA monitoring loca
tions, weredlightly lower thanin 2003.

W&ll 909. Radiologicd indicator results have his-
torically fluctuated at thislocation. In generd, up-
ward long-term trends in both gross beta and
tritium were discernible until 1999, when both
trends declined, followed by relatively consistent
results during recent years. Gross beta concen-
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trationsfromwell 909 aredlightly higher thanthose
a WNNDATR. Residual soil contamination near
well 909 isthe suspected source of elevated gross
betaconcentrations.

Off-Site Groundwater Monitoring. Groundwa-
ter is used as a potable water supply at off-site
private residences near theWVDP. Nineoff-site
residential supply wellslocated within 4.3 miles
(7 km) of thefacility were sampled for radiologi-
cal parametersin 2004. A tenth private well, lo-
cated 18 miles (29 km) south of the site, provided
abackground location. These monitoring results
arediscussed in Chapter 2, Overview of Drinking
Water Monitoring.

Resultsfor Volatileand Semivolatile Organic
Compounds. VOCsand SVOCswere sampled
at specific locations (wells 8612, 8609, 803, 8605,
111, and seep sampling location SP12 [Fig.A-6in
Appendix A]) that have shown historical results
abovethe PQLS. (See Tables E-7*and E-8%for
sampling results, and Table E-12* for a list of
PQLs.) Other monitoring locations are sampled
for VOCsand/or SV OCsbecausethey are down-
gradient of locationsthat have shown positivere-
sults or to comply with the RCRA 83008(h)
Adminigtrative Order on Consent.

1,1-Dichloroethane (1,1-DCA). Concentrations
of 1,1-DCA at well 8612 decreased during 1995—
1998, with alower rate of decrease during 1999—
2004 (Fig. 4-8). The compound was not detected
at wells8609, 803, or groundwater seep SP12 dur-
ing 2004.

Dichlorodifluoromethane (DCDFMeth).
DCDFMethwasdetected at well 8612 during 2004
at the PQL.

1,1,1-Trichloroethane (1,1,1-TCA). The com-

pound 1,1,1-TCA was detected inwell 8612 dur-
ing 2004 at estimated levels below the PQL, but
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was not detected inwell 803, 8609, or inseep SP12.
(SeeFig. 4-8for agraph of 1,1,1-TCA concen-
trations at well 8612.)

Total 1,2-Dichloroethylene (1,2-DCE-t). Posi-
tivedetections of 1,2-DCE-t werefirst noticed at
well 8612 in1995. Concentrations of 1,2-DCE-t
increased from 1995 through 2002, but thetrend
hasleveled from 2002 through 2004.

TheVOCs1,1-DCA,DCDFMeth,and 1,1,1-TCA
are often found in combination with 1,2-DCE-t.
Inwell 8612, each compound first exhibited an
increasing trend that, over the past few years, was
followed by adecreasing trend. It isexpected that
1,2-DCE-t will exhibit similar behavior.

Tributyl Phosphate. Concentrations of TBPwere
detected in 2004 groundwater samples from well
8605, near former lagoon 1, a concentrations some-
what higher than thosein 2003, but withintherange
of historical results. TBP also was previoudy de-
tected in well 111, located near well 8605, but at
levels much lower than those at well 8605. TBP
was detected at well 111 during 2004 at aconcen-
tration slightly abovethe PQL (Figure4-9).

Ongoing detection of TBP inthislocalized area
may berelated to previoudy detected, positive con-
centrations of iodine-129 and uranium-232inwells
111 and 8605, as noted in previous Annual Site
Environmental Reports. The presence of these
contaminants may reflect residual contamination
from liquid waste management activities in the
former lagoon 1 areaduring earlier nuclear fuel
reprocessing.

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

4-12

VWWDP Annual Ste Environmental Report

in areas northeast of the building where Nuclear
Fuel Services, Inc. reprocessed nuclear fuel (Fig.
4-3). In December 1993, el evated gross betacon-
centrations were detected in surface water at
former sampling location WNDMPNE, |located near
the edge of the plateau. This detection initiated a
subsurface groundwater and soil investigation in
1994 using aGeoprobe® mobile sampling system,
which hel ped to identify thelocation and extent of
the gross beta plume beneath and downgradient of
theformer processbuilding.

The highest gross beta concentrationsin ground-
water and soil werefound near the southeast cor-
ner of the process building. Strontium-90 and its
daughter product, yttrium-90, wereidentified as
the major isotopic components of this elevated
grossbetaactivity (WVNSCO, 1995).

Moreattentionwasgivenin 1998 tothecorearea
of the plume, determined to be beneath and im-
mediately downgradient of the former process
building. The 1998 study noted that, whilethe over-
all distribution of strontium-90 in groundwater
within the plumewas similar to 1994, concentra-
tions detected in 1998 samples were generally
lower thanin 1994 samples, dueto radioactivede-
cay and continuing migration and dispersion of the
plume(WVNSCO, June 1999).

North Plateau Groundwater Recovery Sys-
tem. In 1995, the north plateau groundwater re-
covery system (NPGRS) wasingaled to minimize
theadvance of the gross betaplume. TheNPGRS
is located near the leading edge of the western
|obe of the plumewheregroundwater flows pref-
erentially toward the edge of the plateau, seeps
into a ditch, and flows as surface water toward
monitoring location WNSWAMP. (See Northeast
Swamp Drainage Monitoring inthischapter.) The
NPGRS consists of three wellsthat extract con-
taminated groundwater, whichisthen treated by
ionexchangeto removestrontium-90. Treated wa
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ter istransferred to the lagoon system and is ulti-
mately discharged to Erdman Brook.

The NPGRS operated throughout 2004, process-
ing about 4.8 milliongallons (18 millionliters). The
system has recovered and processed approxi-
mately 39 milliongallons (147 million liters) since
November 1995.

Permeable Treatment Wall. A pilot-scale per-
mesable trestment wall (PTW) was constructedin
1999intheeasternlobe of thenorth plateau plume
totest thispassive, in-situ remediation technology.
The PTW is a trench that is backfilled with
clinoptilolite, amedium selected for its ability to
adsorb strontium-90ionsfrom groundwater. The
PTW extends verticaly downward throughthe sand
and gravel unit tothetop of theunderlying Lavery
till and is approximately 30 ft long by 10 ft wide
(9 mlong by 3mwide).

Additiond test boringsand monitoringwell installa-
tions were completed in the vicinity of the PTW
during thefal of 2001 to obtainimproved definition
of hydrogeol ogic conditions. Monitoring and evalu-
ation of water levels and radiological concentra-
tions upgradient, within, and downgradient of the
PTW continued during 2004. Theevaluation con-
cluded that complex hydrogeologic conditionsand
disturbances from the ingtallation are influencing
groundwater flow into and around the pilot PTW.

Northeast Swamp Drainage M onitoring. Rou-
tine surface water sampling during 2004 contin-
ued to monitor radioactivity levelsin surface water
at location WNSWAMP (Appendix C®). Gross
betaand strontium-90 concentrations continued to
fluctuate due to seasonal effects. Annualized av-
eragestrontium-90 concentrationswererelatively
consistent during thefirst quarter of 2004, followed
by steady increases for the remainder of theyear,
exceeding the DOE DCG by about August (Fig.
4-10). Themain source of the elevated strontium-
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90 isseepage of groundwater affected by thenorth
plateau plume into a ditch upstream of
WNSWAMP.

The annudized average concentration of stron-
tium-90 in surface water at sampling location
WNSWAMP (onthe WV DP premises) remained
elevated with respect to background. Even so,
monitoring downstream at thefirst point of public
access (WFFEL BR) continued to show strontium-
90 concentrations that were only slightly higher
than those at background location WFBIGBR.
(See also Northeast Swamp and North Swamp
Drainagein Chapter 2, Environmenta Radiologi-
ca Program Information.)

North Plateau Groundwater Quality Early
War ning M onitoring. Early-warning monitoring
of water recovered by the NPGRS s performed
because this water is ultimately discharged off-
siteviathe New York State Pollutant Discharge
Elimination System (SPDES) outfall 001. Quar-
terly monitoring resultsfromwell 502, located di-
rectly upgradient of the NPGRS, can be used to
identify anaytical concentrationsin groundwater
that may affect compliance with the SPDES-per-
mitted effluent limits. Results of sampling for met-
alsat well 502 can befound in Appendix E™

I nvestigation 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 methodology on concen-
trations of chromium and nickel in groundwater
samples from the sand and gravel unit noted that
such modifications produced decreases in chro-
mium and nickel concentrations. This supported
the hypothesis (which isdocumented in the tech-
nical literature) that elevated concentrationswere
not representative of actual groundwater condi-
tions, but were caused by release of metals from
subsurface corrosion of stainless steel well mate-
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rials (WVNSCO and Dames & Moore, June
1998).

To ensure continued monitoring well integrity and
collection of high-quality samplesrepresentative of
actual groundwater conditions, wells are periodi-
caly inspected for corrosion. Approximately three-
fourths of the stainless-sted wells monitoring the
sand and gravel unit wereinternally inspected for
corrosion during 2001. Wells containing corrosion
were cleaned and then reinspected to verify that
corrasion had beenremoved. Well s previously con-
taining corrosion wereingpected during late 2004.
Cleaning and reinspection are planned for 2005.

Ten-Year Sampling Pump I nspections. Dedi-
cated bladder pumps were installed in many
WYV DP monitoring wellsin 1991. (See Ground-
water Sampling Methodology [Appendix E®.)
Pumpsindl actively sampled wellswereremoved
and inspected during 2001 to evaluate pump con-
ditions after ten years of use. All pumps were
found to beingood, serviceable condition during
the 2001 inspection and during routine quarterly
sampling activitiesthrough 2004.
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Figure 4-9. Concentrations of Tributyl Phosphate
at Selected Locations in the Sand and Gravel Unit
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Chapter 5

QUALITYASSURANCE

Quality Assurance Program

Thequality assurance (QA) program at the\West
Valley Demongtration Project (WV DP or Project)
providesfor and documents consistency, precision,
and accuracy in collecting and andyzing environ-
mental samplesand ininterpreting and reporting
environmental monitoring data. West Valley
Nuclear Services Co. (WVNSCO), by contract
with the U.S. Department of Energy (DOE),
implementsthe QA program at the WVDP. Sub-
contractor laboratories providing analytica services
for the environmental monitoring program are con-
tractualy required tomaintainaQA program con-
sistent with WVN SCO requirements.

Thequality requirements of Rule 10 Code of Fed-
eral Regulations Part 830, Subpart A, “Quality
Assurance Requirements,” Section 830.122,
“Quiality Assurance Criteria,” and DOE Order
414.1A, “ Quality Assurance” (DOE, 1999), pro-
vide the QA program policies and requirements
applicableto activitiesat theWVDP. TheWVDP
QA program serves as an implementation process
for meeting the DOE Order 450.1 requirement to
provide"acons stent system for collecting, assess-
ing, and documenting environmental dataof known
and documented quality.” Theintegrated QA pro-
gram aso incorporatesthe requirementsfromthe
consensus standard * Quality Assurance Program
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Requirementsfor Nuclear Facilities” (American
Society of Mechanica EngineersNQA-1, 1989).
Controlled documents specifictotheWVDP are
used to implement the integrated QA program.
General areas addressed by the QA programin-
cludethefollowing.

Responsibility. Responsibilitiesfor overseeing,
managing, and conducting an activity must be
clearly defined. Personnel who verify that an ac-
tivity hasbeen completed correctly must beinde-
pendent of those who performed it. Managers of
programs, projects, and tasks at the WV DP are
responsible for ensuring that QA requirements
applicableto activities under their cognizance are
implemented.

Planning. Work activities must be planned be-
forehand, the plan followed, and activities docu-
mented. Purchases of any equipment or items
must be planned, specified precisely, and verified
for correctness upon receipt.

Training. Anyone performing an activity in sup-
port of the WV DP environmental monitoring pro-
gram must betrained inthe appropriate procedures
and qualified accordingly before carrying out the
activity.
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Control of Design, Procedures, Items, and
Documents. Any activity, equipment, or construc-
tion must be clearly described or defined and
tested. Changesinthe design must betested and
documented. Procedures must clearly state how
activitieswill be conducted. New procedures must
be devel oped each time an activity isadded to the
monitoring program. Procedures are reviewed
periodically, updated when necessary, and are
controlled so that only approved and current pro-
cedures are used.

Equipment or particular items affecting the qual-
ity of environmental datamust beidentified, in-
spected, calibrated, and tested before use.
Calibration status must be clearly indicated. Items
that do not conform to requirements must beiden-
tified as anonconformity and segregated so asto
prevent inadvertent use.

CorrectiveAction. Conditions adverseto qual-
ity must be promptly identified, a corrective ac-
tion planned, responsibility assigned, and the
problem remedied.

Documentation. Records of all activities must
be kept to verify what was done and by whom.
Records must be clearly traceable to an item or
activity. Records such asfield data sheets, chain-
of-custody forms, requests for analysis, sample
shipping documents, samplelogs, datapackages,
training records, and weather measurements, in
addition to other records in both paper and elec-
tronic form, are maintained as documentation for
the environmenta monitoring program.

Audits and Assessments. Audits and assess-
ments must be conducted to verify compliancewith
all aspects of the QA program and to determine
itseffectiveness. The WV DP environmenta moni-
toring program is subjected to annual audits by
external agencies and to internal management and
sdlf-assessments.
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Quality Contral

More than 13,000 environmental samples were
collected and analyzed in 2004 as part of the
WV DP environmental monitoring program. Quality
contral (QC), anintegrd part of QA, isused to
ensurethat samples are collected and analyzed in
aconsi stent and repeatable manner. QC methods
are applied bothinthefield and in the laboratory.

Field QC. Procedures are defined for collecting
each type of sample, such as surface water,
groundwater, soil, and air. Trained Environmenta
Laboratory field personnel collect the samples.
Field sampling locations are clearly marked to
ensure that routine samples are collected in the
samelocation each time. Collection equipment that
remains in the field is routinely inspected, cali-
brated, and maintained, and automated sampling
stations are kept locked to prevent tampering.
Samples are collected into certified pre-cleaned
containers of an appropriate material and capac-
ity. Containersarelabeled with information about
the sample, such as date and time of collection,
sample collection personnel, and special field con-
ditions. Callectioninformation is documented and
kept as part of the sample record.

Chain-of-custody documentationis maintained so
as to trace sample possession from time of col-
lectionthrough andysis. Samples brought in from
the field are transferred under signature to the
sample custodian in the laboratory, where the
samplesare storedin alockup before analysis or
shipping. Samples sent off site for analysis are
accompanied by an additional chain-of-custody
form. Subcontract laboratories are required by
contract to maintain interna chain-of-custody
records and to store the samples under secure
conditions.

Special field QC samples are collected and ana-
lyzed to assess the sampling process. Duplicate
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Quality Control

fidld samples are used to assess sample homoge-
neity and sampling precision. Field and trip blanks
(laboratory-deionized water in samplecontainers)
are used to detect contamination potentially intro-
duced during sampling or shipping. Environmental
background samples (samples of air, water, veg-
etation, meat, and milk taken from locations re-
mote fromthe WV DP) are collected and anayzed
to provide basdine information for comparison
with on-siteor near-site samples so that siteinflu-
ences can be evaluated.

Laboratory QC. In 2004, environmental moni-
toring samples were analyzed at severa on-site
and off-site laboratories. On-site analyses were
conducted by the Environmental Laboratory
([ELAB], radiological indicator parameters,
gammaspectroscopy, strontium-90 in water, and
field pH and conductivity), the Wastewater Treat-
ment Facility Laboratory (total residual chlorine,
pH, and settleable solids), and theAnalytical and
Process Chemistry Laboratory ([A&PC], totd dis-
solved solids).

Off-siteanalyseswere performed by General En-
gineering Laboratories (GEL , in Charleston, South
Caralina) for multimediaradiochemica parameters
and low-level mercury; Severn Trent Laborato-
ries (STL, in Buffalo, New York) for chemical
analyses; Lionville Laboratory, Inc. (inLionville,
Pennsylvania) for chemical analysis of radiologi-
cally contaminated samples; Fruit Grower Labo-
ratories (in Santa Paula, California) for analysis
of biological contaminantsin potable water; and
Bechted BWXT Idaho, LLC (at theldaho Nationa
Engineering and Environmental Laboratory) for
environmentd thermoluminescent dosmeters Sub-
contract laboratories are required to maintain all
relevant certifications, participate in applicable
crosscheck programs, and maintain alevel of QC
asdefined intheir contractswith WVNSCO.
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Laboratory QC practices specific to each analyti-
cal method are described in approved references
or procedures. QC practicesinclude proper train-
ing of analysts, maintaining and calibrating mea-
suring equipment and instrumentation, and
routindy processing laboratory QC samples such
as standards and spikes (to assess method accu-
racy), duplicates and replicates (to assess preci-
sion), and blanks (to assess the possibility of
contamination). Standard referencematerias (ma:
terialswith known quantities or concentrations of
constituents of interest) traceableto the National
Institute of Standards and Technology are used to
calibrate counting and test instruments and to
monitor their performance.

I ndependent Comparisonsand Crosschecks.
Toallow for independent confirmation of environ-
menta monitoring data, samplesof air filters, wa
ter, milk, fish, vegetation, and sedimentsare split
or separately collected and sent to the New York
State Department of Headth (NY SDOH) for mea
surement and independent reporting to the public.
L ocations at which co-located samples aretaken
arelisted in Appendix B®of thisreport.

Crosscheck samples (performance evauation
samples) contain aquantity or concentration of a
constituent of interest known to the agency con-
ducting the crosscheck, but unknown to the par-
ticipating laboratory. Crosscheck programsprovide
an additional means of testing accuracy of envi-
ronmental measurements. Subcontract |aborato-
ries are required to perform satisfactorily on
crosschecks, with satisfactory performance de-
fined as having at least 80% of reported results
faling within control limits. Crasscheck resultsthat
fal outside of control limits are addressed by for-
mal corrective actionsto determine any conditions
that could adversely affect sample data and to
ensurethat actual sampleresultsarereliable.
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TheWVDP participatesinformal crosscheck pro-
grams for both radiological and nonradiological
analyses.

Radiological Crosschecks. Organizations per-
forming radiological analyses as part of effluent
or environmental monitoring are encouraged by
the DOE to participate in formal crosscheck pro-
grams to test the quality of environmental mea
surements being reported to the DOE by its
contractors. Crosscheck samplesfor radiological
congtituents are analyzed on site by the ELAB
and off site by GEL..

In 2004, the WV DP participated in the DOE En-
vironmental Measurements Laboratory Quality
Assessment Program and the DOE Radiological
Environmental Sciences Laboratory Mixed
Analyte Performance Evaluation Program
(MAPEP). Results are listed in Appendix J% A
total of 101 radiological crosscheck anayseswere
performed by or for theWV DP. Of theseresults,
atotal of 97 (96%) were within acceptance lim-
its.

Nonradiological Crosschecks. Asa New York
State Pollutant Discharge Elimination System
(SPDES) Permittee, the WV DPisrequired to par-
ticipate in the U.S. Environmental Protection
Agency Discharge Monitoring Report - Quality
Assurance performance evaluation studiesfor the
Nationa Pollutant Discharge Elimination System.
Samplesfrom this program are analyzed both on
site and by subcontract laboratories. To achieve
and maintain certification to analyze environmen-
tal samples from the state of New York, subcon-
tract analytical laboratories are contractually
required to demonstrate evidence of satisfactory
performance on samples provided by the
NY SDOH Environmenta Laboratory Approval
Program. Inaddition, subcontract |aboratories per-
forming nonradiol ogica analyses of samplesthat
containradiologica contamination participateinthe
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DOE MAPEP program. Thismixed analyte pro-
gram provides performance evaluation samplesfor
both radiologica and nonradiological constituents.
In 2004, nonradiological crosschecks were ana-
lyzed by the WV DP Wastewater Treatment Fa-
cility Laboratory and by STL. Results are
summarized in Appendix J* A total of 80
nonradiological crosscheck analyses were per-
formed by or for the WVDP. Of these results, a
total of 78 (97.5%) were within acceptance lim-
its.

Data M anagement

The Environmental Laboratory Information Man-
agement System (LIMS) is a database system
used at the WV DP for establishing sampleidenti-
fication number, maintaining the sampledatalog,
tracking samples, managing field and analytical
data, and recording status and results of datavali-
dation. TheLIMSis used as a controlled-source
database for generating reports and statistical
evaluations of datasetsto support environmental
aurvelllanceactivities. Subcontract laboratoriesare
requested to provide datain electronic format for
direct entry intotheLIM Sby WV DP personnel.

All software packages used to generate data are
verified and validated before use. All analytical
dataproduced inthe ELAB at the benchlevel are
reviewed and signed off by aqudified person other
than the onewho performed the analysis. A simi-
lar in-housereview is contractually required from
subcontractor laboratories.

Data Verification and
Validation

Datavalidation isthe process by which analytical
datafrom both on-siteand off-site|aboratories are
reviewed to verify proper documentation of sample
processing and datareporting, and to determine
the quality and usability of the data. A graded ap-
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Conclusion

proach is applied that, based upon data quality
objectives, dictatestherigor of review of thedocu-
mentation associ ated with sample collection and/
or sampleanalysis. Inthe WV DP environmental
program, each data point isvalidated per approved
standard proceduresbeforeit is assigned approval
status and made ready for data assessment.

Data Assessment and
Reporting

Vadidated analytical data, field information, and
historical project data are integrated and evalu-
ated to determine whether the constituents of in-
terest are actually present and, if so, at what
concentrations. Data problems identified at this
level areinvestigated and appropriately resolved.

Datafrom the environmental monitoring program
are then evaluated to assess the effect, if any, of
the site operations and activities on the environ-
ment and the public. Datafrom each sampling lo-
cation are compared with historical results from
the same | ocation, with comparable background
measurements, and (if applicable) with regulatory
limits or guidance standards. Standard statistical
methods are used to evaluate the data.

Before each technical report is issued, the final
document iscomprehensively reviewed by one or
more personswho are knowledgeableinthetech-
nical aspects of the work.

Audits, Appraisals, and Self-
Assessments

INn 2004, theNew York State Department of Envi-
ronmental Conservation performed an inspection
of WVDP's wastewater treatment facilities and
the SPDES discharge monitoring program. The
DOE conducted an on-site audit during which
WV DP sampling practices were inspected. No
findings werereported.
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Two routine self-assessments of the environmen-
tal monitoring program were conducted in 2004.
Topicsexamined wereworker safety, compliance
with Conduct of Operations requirementsduring
field sampling activities, field safety, and reporting
requirements associated with WV DPAnima Con-
trol Operations. WV DP sdf-assessmentsin 2004
also examined theair sampling program, genera
health and safety, general software QA, and the
chemical storage facility at the A& PC Labora
tory. Although actionswererecommended toim-
prove some program aspects, nothing was found
that would compromise the quality of thedatain
thisreport or the environmental monitoring pro-
gramingenerd.

L essons L ear ned

Lessonslearned datafrom audits, appraisals, and
self-assessments are shared internally and exter-
nally throughthe WV DP | essons|earned program.
The WV DP maintainsthis system to promote the
recurrence of desirable events and to minimize
therecurrence of undesirable events.

Conclusion

The QA elements described in this chapter en-
surethat environmental monitoring dataare con-
sistent, precise, accurate, and complete. The
multiple levels of scrutiny built into generating,
verifying, vaidating, evaluating, and reporting data
from the environmenta monitoring program en-
sure that reliable data are reported. The effec-
tiveness of the environmental monitoring program
isevidenced by continuing favorable QA assess-
ments.
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A

accur acy. The degree of agreement between a measurement and its true value. The accuracy of a data set
is assessed by evaluating results from standards or sample spikes containing known quantities of an analyte.

action plan. An action plan addresses assessment findings and root causes that have been identified in an
audit or an assessment report. It isintended to define specific actions that the responsible group will under-
take to remedy deficiencies. The plan includes a timetable and funding requirements for implementation of
the planned activities.

alluvial fan. A cone-shaped deposit of alluvium made by a stream where it runs out onto a leve plain.
alluvium. Sedimentary material deposited by flowing water, such as a river.

aquifer. A water-bearing unit of permeable rock or soil that will yield water in usable quantities to wells.
Confined aquifers are bounded above and below by less permeable layers. Groundwater in a confined
aquifer is under a pressure greater than the atmospheric pressure. Unconfined aquifers are bounded below
by less permeable material, but are not bounded above. The pressure on the groundwater at the surface of
an unconfined aquifer is equal to that of the atmosphere.

aslow as reasonably achievable (ALARA). An approach to radiation protection that advocates control-
ling or managing exposures (both individual and collective) to the work force and the general public and
releases of radioactive material to the environment as low as social, technical, economic, practical, and
public policy considerations permit. Asused in DOE Order 5400.5, ALARA isnot adoselimit but, rather, a
process that has as its objective the attainment of dose levels asfar below the applicable limits of the Order
as practicable.
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B

background radiation. Natural and man-made radiation such as cosmic radiation and radiation from natu-
raly radioactive elements and from commercial sources and medical procedures.

becquere (Bq). A unit of radioactivity equal to one nuclear transformation per second.

British thermal unit (BTU, also MBTU, MMBTU). A standard unit of measurement used to denote
both the amount of heat energy in fuels and the ability of appliances and air-conditioning systems to produce
heating or cooling. A BTU is the amount of heat required to increase the temperature of a pint of water
(which weighs exactly 16 ounces) by one degree Farenheit. One million BTUs may be expressed as one
MBTU or one MMBTU (to represent athousand thousand BTUS), which is occasionally used as a standard
unit of measurement for natural gas and provides a convenient basis for comparing the energy content of
various grades of natural gas and other fuels. One cubic foot of natural gas produces approximately 1,000
BTUs, so 1,000 cubic feet of gas is comparableto 1 MBTU.

C

categorical exclusion (CX). A proposed action that normally does not require an environmental assess-
ment or an environmental impact statement and that the Department of Energy has determined does not
individually or cumulatively have a significant effect on the human environment. See 10 CFR 1021.410.

Class A, B, and C low-level waste. Waste classifications from the Nuclear Regulatory Commission’s 10
CFR Part 61 rule. Maximum concentration limits are set for specific isotopes. Class A waste disposal is
minimally restricted with respect to the form of the waste. Class B waste must meet more rigorous require-
ments to ensure physical stability after disposal. Higher concentration limits are set for the same isotopesin
Class C waste, which also must meet physical stability requirements. Moreover, special measures must be
taken at the disposal facility to protect against inadvertent intrusion.

compliance findings. Conditions that may not satisfy applicable environmental or safety and health regula-
tions, DOE Orders and memoranda, enforcement actions, agreements with regulatory agencies, or permit
conditions.

confidence coefficient or factor. The chance or probability, usually expressed as a percentage, that a
confidence interval includes some defined parameter of a population. The confidence coefficients usually
associated with confidence intervals are 90%, 95%, and 99%.
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confidence interval. The range of values within which some parameter may be expected to lie with a
stated degree of confidence. For example, a value of 10 with an uncertainty of 5 calculated at the 95%
confidence level (10+5) indicates there is a 95% probability that the true value of the population parameter
lies between 5 and 15.

consistency. The condition of showing steady conformity to practices. In the environmental monitoring
program, approved procedures are in place so that data collection activities are carried out in a consistent
manner to minimize variability.

cosmic radiation. High-energy subatomic particles from outer space that bombard the earth’'s atmosphere.
Cosmic radiation is part of natural background radiation.

counting error. The variability caused by the inherent random nature of radioactive disintegration and by
the detection process.

curie (Ci). A unit of radioactivity equal to 37 billion (3.7 x 1019 nuclear transformations per second.

D

data set. A group of data (e.g., factual information such as measurements or statistics) used as a basis for
reasoning, discussion, or calculation.

decay (radioactive). Disintegration of the nucleus of an unstable nuclide by spontaneous emission of
charged particles and/or photons or by spontaneous fission.

derived concentration guide (DCG). The concentration of a radionuclide in air and water that, under
conditions of continuous exposure for one year by one exposure mode (i.e., ingestion of water, submer-
sion in air, or inhalation), would result in an effective dose equivalent of 100 mrem (1 mSv). See Table
K-1"in Appendix K®.

detection limit or level (DL). This term may also be expressed as “method detection limit” (MDL). The
smallest amount of a substance that can be distinguished in a sample by a given measurement procedure at
a given confidence level. (See lower limit of detection.)

dispersion (groundwater). The process whereby solutes are spread or mixed as they are transported by
groundwater as it moves through the subsurface.

dosimeter. A portable device for measuring the total accumulated exposure to ionizing radiation.

downgradient. The direction of water flow from a reference point to a selected point of interest at a lower
elevation than the reference point. (See gradient.)
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E

effective dose. (See effective dose equivalent under radiation dose.)

effluent. Any treated or untreated air emission or liquid discharge to the environment, including storm water
runoff.

effluent monitoring. Sampling or measuring specific liquid or gaseous effluent streams for the presence of
pollutants.

enhanced work planning. A process used to evaluate and improve the program by which work is identi-
fied, planned, approved, controlled, and executed. The key elements are line management ownership, a
graded approach to work management based on risk and complexity, worker involvement beginning at the
earliest phases of work management, organizationally diverse teams, and organized, institution-wide com-
munication.

environmental assessment (EA). An evaluation that provides sufficient evidence and analysis for deter-
mining whether an environmental impact statement or a finding of no significant impact is required. Detailed
information foundin 40 CFR 1508.9.

environmental impact statement (EIS). A detailed statement that includes the environmental impact of
the proposed action, any adverse environmental effects that cannot be avoided should the proposal be
implemented, and alternatives to the proposed action. Detailed information found in Section 102 (2) (C) of
the National Environmental Policy Act.

environmental management system (EMS). The systematic application of business management prac-
ticesto environmental issues, including defining the organizational structure, planning for activities, identify-
ing responsibilities, and defining practices, procedures, processes, and resources.

environmental monitoring. The collection and analysis of samples or the direct measurement of environ-
mental media. Environmental monitoring consists of two major activities: effluent monitoring and environ-
mental surveillance.

environmental surveillance. The collection and analysis of samples or the direct measurement of air,
water, soil, foodstuff, and biota in order to determine compliance with applicable standards and permit
requirements.

erg. One-hillionth (1E-09) of the energy released by a 100-watt bulb in one second. One dyne-cm.
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evapotrangpiration. The combined total precipitation returned to the air through direct evaporation and by
transpiration of vegetation.

exposure. The subjection of atarget (usually living tissue) to radiation.

=
I

fallout. The settling to earth of radioactive materials mixed into the earth’s atmosphere.

finding. A Department of Energy compliance term. A finding is a statement of fact concerning a condition
inthe Environmental, Saf ety, and Health program that wasinvestigated during an appraisal. Findingsinclude
best management practice findings, compliance findings, and noteworthy practices. A finding may be a
simple statement of proficiency or a description of deficiency (i.e., a variance from procedures or criteria).
(See also self-assessment.)

fission. The act or process of splitting into parts. A nuclear reaction in which an atomic nucleus splits into
fragments (i.e., fission products, usually fragments of comparable mass) with theevolution of approximately
100 million to several hundred million eectron volts of energy.

G

gamma isotopic (also gamma scan). An analytical method by which the quantity of several gamma ray-
emitting radioactive isotopes may be determined simultaneously. Typical nuclear fuel cycle isotopes de-
termined by this method include, but are not limited to, cobalt-60, zirconium-95, ruthenium-106, silver-110m,
antimony-125, cesum-134, cesum-137, and europium-154. Naturally-occurring i sotopesfor which samples
also often areanalyzed are beryllium-7, potassium-40, radium-224, and radium-226.

gradient. Change in value of one variable with respect to another variable, such as a vertical change over
ahorizontal distance.

groundwater. Subsurface water in the pore spaces and fractures of soil and bedrock units.

H

half-life. Thetimein which half the atoms of aradionuclide disintegrateinto another nuclear form. The half-
life may vary from a fraction of a second to thousands of years.
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hazar dous waste. A waste or combination of wastes that because of quantity, concentration, or physical,
chemical, or infectious characteristics may: a) cause or significantly contributeto an increasein mortality or
an increase in serious irreversible or incapacitating reversible illness; or (b) pose a substantial present or
potential hazard to human health or the environment when improperly treated, stored, transported, disposed
of, or otherwise managed.

high-level waste (HLW). The highly radioactive waste material that results from the reprocessing of spent
nuclear fud, including liquid waste produced directly in reprocessing and any solid waste derived from the
liquid, that contains a combination of transuranic waste and fission products in concentrations sufficient to
require permanent isolation. (See also transuranic waste.)

hydraulic conductivity. The ratio of flow velocity to driving force for viscous flow under saturated condi-
tions of a specified liquid in a porous medium; the ratio describing the rate at which water can movethrough
a permeable medium.

integrated safety management system (ISMS). The ISMS describes the programs, palicies, and proce-
dures used by WVYNSCO and the DOE to ensure that WVYNSCO egtablishes a safe workplace for the
employees, the public, and the environment. The guiding principles of ISMS are line management responsi-
bility for safety; clear roles and responsibilities;, competence commensurate with responsibilities; balanced
priorities; identification of safety standards and requirements; hazard controls; and operations authorization.

interim status. The status of any currently existing facility that becomes subject to the requirement to have
a RCRA permit because of a new statutory or regulatory amendment to RCRA.

interstitial. The (annular) space between the inner and outer tank walls in a double-walled storage tank.
ion. An atom or group of atoms with an eectric charge.

ion exchange. The reversible exchange of ions contained in solution with other ions that are part of the ion-
exchange material.

isotope. Different forms of the same chemical element that are distinguished by having the same number of
protons but a different number of neutrons in the nucleus. An e ement can have many isotopes. For example,
the three isotopes of hydrogen are protium, deuterium, and tritium, with one, two, and three neutrons in the
nucleus, respectively.
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K

kame delta. A conical hill or short irregular ridge of gravel or sand deposited in contact with
glacier ice.

L

lacustrine sediments. A sedimentary deposit consisting of material pertaining to, produced by, or formed
in alake or lakes.

land disposal restrictions (L DR). Regulations promulgated by the U.S. EPA (and by NYSDEC in New
York State) governing the land disposal of hazardous wastes. The wastes must be treated using the best
demonstrated available technology or must meet certain treatment standards before being disposed.

lower limit of detection (LL D). The lowest limit of a given parameter that an instrument is capable of
detecting. A measurement of analytical sensitivity.

low-level waste (LLW). Radioactive waste not classified as high-level waste, transuranic waste, spent
fud, or uranium mill tailings. (See Class A, B, and C low-level waste.)

—M

maximally exposed individual (MEI). On-site (occupational) or off-site (non-occupational) person that
receives the highest dose from a release scenario.

maximally exposed off-site individual (MEOSI). Member of the general public receiving the highest
dose from the effluent release.

mean. The average value of a series of measurements.

metric ton. (See ton, metric.)

millirem (mrem). A unit of radiation dose equivalent that is equal to one one-thousandth of a rem. An
individual member of the public can receive up to 500 mrem per year according to DOE standards. This limit

does not include radiation received for medical treatment or the roughly 360 mrem, on average, that people
receive annually from background radiation.
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minimum detectable concentration (MDC) or method detection limit (MDL). Depending on the
sample medium, the smallest amount or concentration of a radioactive or nonradioactive analyte that can be
reliably detected using a specific analytical method. Calculations of the minimum detectable concentrations
are based on the lower limit of detection.

mixed waste (MW). A waste that is both radioactive and hazardous.

N

n-Dodecane/tributyl phosphate. An organic solution composed of 30% tributyl phosphate (TBP) dis-
solved in n-dodecane used to first separate the uranium and plutonium from the fission products in the
dissolved fuel and then to separate the uranium from the plutonium.

neutron. An electrically neutral subatomic particle in the baryon family with a mass 1,839 times that of an
eectron, stablewhen bound in an atomic nucleus, and having a mean lifetime of approximately 16.6 minutes
as a free particle.

notice of violation (NOV). A letter of notice from a regional water engineer in response to an instance of
significant noncompliance with a SPDES permit. Generally, an official notification from aregulatory agency
of noncompliance with permit requirements.

nucleus. The positively-charged central region of an atom, made up of protons and neutrons and containing
almost all of the mass of the atom.

O

outfall. The discharge end of adrain or pipe that carries wastewater or other effluents into a ditch, pond, or
river.

P

parameter. Any of a set of physical properties whose values determine the characteristics or behavior of
something (e.g., temperature, pressure, density of air). In relation to environmental monitoring, a monitoring
parameter is a constituent of interest. Statistically, the term “ parameter” is a calculated quantity, such as a
mean or variance, that describes a statistical population.

particulates. Solid particles and liquid droplets small enough to become airborne.
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per son-rem. The sum of the individual radiation dose equivalents received by members of a certain group
or population. It may be calculated by multiplying the average dose per person by the number of persons
exposed. For example, a thousand people each exposed to one millirem would have a collective dose of one
person-rem.

plume. The distribution of a pollutant in air or water after being released from a source.

precision. The degree of reproducibility of a measurement under a given set of conditions. Precision in a
data set is assessed by evaluating results from duplicate field or analytical samples.

proglacial lake. A lake occupying a basin in front of a glacier, generally in direct contact with
the ice.

proton. A stable, positively-charged subatomic particlein the baryon family with a mass 1,836 times that of
an electron.

pseudo-monitoring point. A theoretical monitoring location rather than an actual physical location; a
calculation based on analytical test results of samples obtained from other associated, tributary, monitored
locations. (Point 116 at the WVDP is classified as a “pseudo” monitoring point because samples are not
physically collected at that location. Rather, using analytical results from samples collected from “real”
upstream outfall locations, compliance with the total dissolved solids limit in the WVDP's SPDES permit is
calculated for this theoretical point.)

Q

quality factor (QF). The extent of tissue damage caused by different types of radiation of the same energy.
The greater the damage, the higher the quality factor. More specifically, the factor by which absorbed doses
are multiplied to obtain a quantity that indicates the degree of biological damage produced by ionizing radia-
tion. Seeradiation dose.) The factor is dependent upon radiation type (alpha, beta, gamma, or x-ray) and
exposure (internal or external).

R

rad. Radiation absorbed dose. One hundred ergs of energy absorbed per gram.

radiation. The process of emitting energy in the form of rays or particles that are thrown off by disintegrat-
ing atoms. Therays or particles emitted may consist of alpha, beta, or gamma radiation.
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alpha radiation. The least penetrating type of radiation. Alpha radiation can be stopped by a
sheet of paper or the outer dead layer of skin.

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

gamma radiation. A form of eectromagnetic, high-energy radiation emitted from a nucleus.
Gamma rays are essentially the same as x-rays and require heavy shieding such as lead, concrete,
or sted to be stopped.

internal radiation. Radiation originating from a source within the body as a result of the inhala-
tion, ingestion, or implantation of natural or man-made radionuclides in body tissues.

radiation dose:

absorbed dose. The amount of energy absorbed per unit mass in any kind of matter from any
kind of ionizing radiation. Absorbed dose is measured in rads or grays.

collective dose equivalent. The sum of the dose equivalents for all the individuals comprising

a defined population. The per capita dose equivalent is the quotient of the collective dose equiva-
lent divided by the population. The unit of collective dose equivalent is person-rem or person-
Sievert.

collective effective dose equivalent. The sum of the effective dose equivalents for the
individuals comprising a defined population. Units of measurement are person-rem or
person-sievert. The per capita effective dose equivalent is obtained by dividing the collective dose
equivalent by the population. Units of measurement are rem or sievert.

committed dose equivalent. A measure of internal radiation. The predicted total dose equivalent
to atissue or organ over afifty-year period after a known intake of a radionuclide into the body.
It does not include contributions from sources of external penetrating radiation. Committed dose
equivalent is measured in rem or sievert.

committed effective dose equivalent. The sum of the committed dose equivalents to various
tissues in the body, each multiplied by the appropriate weighting factor. Committed effective dose
equivalent is measured in rem or sievert.

effective dose equivalent. The summation of the products of the dose equivalent received by
specified tissues of the body and the appropriate weighting factors. It includes the dose from

radiation sources internal and/or external to the body. The effective dose equivalent is expressed in
units of rem or savert.
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radioactivity. A property possessed by some elements (such as uranium) whereby alpha, beta, or gamma
rays are spontaneously emitted.

radioisotope. A radioactive isotope of a specified element. Carbon-14 is a radioisotope of carbon. Tritium
is a radioisotope of hydrogen. (See isotope.)

radionuclide. A radioactive nuclide. Radionuclides are variations (isotopes) of elements. They have the
same number of protons and dectrons but different numbers of neutrons, resulting in different atomic
masses. There are several hundred known nuclides, both manmade and naturally occurring.

reference man. A hypothetical aggregation of human physical and physiological characteristics arrived at
by internal consensus. These characteristics may be used by researchers and public health workers to
standardize results of experiments and to relate biological insult to a common base.

rem. An acronym for Roentgen Equivalent Man. A unit of radiation exposure that indicates the potential
effect of radiation on human cells.

remote-handled waste. At the WVDP, waste that has an external surface dose rate that exceeds 100
millirem per hour or a high leve of alpha and/or beta surface contamination and, therefore, must be handled
in such a manner that a worker does not come into physical contact with it.

roentgen. A unit of exposuretoionizing radiation. It isthat quantity of gammaor x-rays required to produce
ions carrying one eectrostatic unit of eectrical charge in one cubic centimeter of dry air under standard
conditions. The unit is named after Wilhelm Roentgen, German scientist who discovered x-rays in 1895.

S

self-assessment. Appraisals of work at the WVDP by individuals, groups, or organizations responsible for
overseeing and/or performing the work. Self-assessments are intended to provide an internal review of
performance to determine that specific functional areas are in programmatic and site-specific compliance
with applicable DOE directives, WVDP procedures, and regulations.

finding. A direct and significant violation of applicable Department of Energy, regulatory, or
other procedural or programmatic requirements. A finding requires documented corrective action.

observation. A condition that, while not a direct and significant violation of applicable Depart-
ment of Energy, regulatory, or other procedural or programmatic requirements, could result ina
finding if not corrected. An observation requires documented corrective action.

good practice. A statement of proficiency or confirmed excellence worthy of documenting.
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sievert. Aunit of dose equivalent from the International System of Units (Systeme Internationale). Equal to
onejoule per kilogram.

solid waste management unit (SWMU). Any discernible unit at which solid wastes have been placed at
any time, irrespective of whether the unit was intended for the management of solid or hazardous waste.
Such units include any area at a facility at which solid wastes have been routindy and systematically
released. (See also super solid waste management unit.)

spent fuel. Nuclear fuel that has been used in a nuclear reactor; this fuel contains uranium, activation
products, fission products, and plutonium.

spill. A spill or releaseis defined as* any spilling, leaking, pumping, pouring, emitting, emptying, discharging,
injecting, escaping, leaching, dumping, or otherwise disposing of substances from the ordinary containers
employed in the normal course of storage, transfer, processing, or use.”

stakeholder. A person or group that has an investment, share, or interest in something. At the WVDP
stakeholders include Project management, scientists, other employees, politicians, regulatory agencies, local
and national interest groups, and members of the general public.

standard deviation. An indication of the dispersion of a set of results around their average.

super solid waste management unit (SSWMU). Individual solid waste management units that have been
grouped and ranked into larger units — super solid waste management units— because some individual units
are contiguous or so close together as to make monitoring of separate units impractical. (See also solid
waste management unit.)

surface water. Water that is exposed to the atmospheric conditions of temperature, pressure, and chemical
composition at the surface of the earth.

surveillance. The act of monitoring or observing a process or activity to verify conformance with specified
requirements.

T

thermoluminescent dosimeter (TLD). A device that luminesces upon heating after being exposed to
radiation. The amount of light emitted is proportional to the amount of radiation to which the luminescent
material has been exposed.

ton, metric (also tonne). A unit of mass equal to 1,000 kilograms.

ton (short ton). A unit of weight equal to 2,000 pounds or 907.1847 kilograms.
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transuranic (TRU) waste. Waste containing transuranic elements, that is, those elements with an atomic
number greater than 92, including neptunium, plutonium, americium, and curium.

U

univer sal wastes. Wastes subject to special management provisions that are intended to ease the manage-
ment burden and facilitate recycling of such materials. Four types of waste are currently covered under the
universal waste regulations: hazardous waste batteries, hazardous waste pesticides that are ether recalled
or collected in waste pegticide collection programs, hazardous waste thermostats, and hazardous waste
lamps.

upgradient. Referring to the flow of water or air, “upgradient” is analogous to upstream. Upgradient is a
point that is “before” an area of study that is used as a basdine for comparison with downstream or
downgradient data. (See gradient and downgradient.)

—W

water shed. The area contained within a drainage divide above a specified point on a stream or river.

water table. The upper surfaceinabody of groundwater; the surface in an unconfined aquifer or confining
bed at which the pore water pressure is equal to atmospheric pressure,

X

x-ray. Penetrating electromagnetic radiations having wave lengths shorter than those of visible light. They
are usually produced by bombarding a metallic target with fast eectrons in a high vacuum. In nuclear
reactions it is customary to refer to photons originating in the nucleus as gamma rays and those originating
in the extranuclear part of the atom as x-rays. These rays are sometimes called roentgen rays after their
discoverer, W.C. Roentgen.
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ACRONYMS

AND
ABBREVIATIONS

A& PC
ACM
ACOE
ALARA
ANS
ASER
ASME

ASQ
AWQS

BAT
BCG
BEIR
BOD;
BSW
BTU

CAA
CCHD
CD
CDDL
CEDE
CEMP
CERCLA
CFR
CPC
CPC-W&A
CSPF
CSRF

Analytical and Process Chemistry L aboratory

Asbestos-Containing Materia

(U.S.) Army Corps of Engineers

As Low As Reasonably Achievable

American Nationa Standards Ingtitute

Annud Site Environmental Report

American Society of Mechanical Engineers

American Society for Quality (formerly American Society for Quality Control
[ASQC))

Ambient Water Quality Standard

Best Available Technology

Biota Concentretion Guide

Biologica Effects of lonizing Radiation
Biochemica Oxygen Demand (5-day)

Bulk Storage Warehouse

British Thermd Unit (also MBTU, MMBTU)

CleanAir Act

Cattaraugus County Health Department

Compact Disk

Construction and Demolition Debris Landfill

Committed Effective Dose Equivalent

Code of Environmental M anagement Principles (for Federal Agencies)
Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Chemical Process Cell

Chemical Process Cell Waste Storage Area

Container Sorting and Packaging Facility

Contact Size-Reduction Fecility

A&A-1
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Acronyms and Abbreviations

CSS
CWA
CX
Cy

D&D
DBPs
DCDFMeth
DCG

DL

DMR
DOE
DOE-EM
DOE-HQ
DOE-OH
DOT

EA
EDE
EHS
EIS
ELAB
EML
EMS
EO
EPA
EPCRA
ERA
ES&H
ESR

FR
FRS

GEL

HAAS
HEPA
HLW
HPIC
HTO
HVAC

Cement Solidification System
Clean Water Act

Categorica Exclusion
Calendar Year

Decontamination and Decommissioning
Disinfection By-Products
Dichlorodifluoromethane

Derived Concentration Guide
Detection Limit or Detection Level
Discharge M onitoring Report

(U.S.) Department of Energy

Department of Energy, Office of Environmental Restoration and Waste M anagement

Department of Energy, Headquarters Office
Department of Energy, Ohio Field Office
(U.S.) Department of Transportation

Environmental Assessment

Effective Dose Equivalent

Extremey Hazardous Substance

Environmenta Impact Statement

(WVDP) Environmental Laboratory

(DOE) Environmental M easurements L aboratory
Environmental Management System

Executive Order

(U.S.) Environmental Protection Agency
Emergency Planning and Community Right-to-Know Act
Environmental Research Associates
Environmental, Safety, and Health

(WVDP) Effluent Summary Report

Federal Register
Fuel Receiving and Storage
Fiscal Year

General Engineering Laboratory

HaloaceticAcid-Five (5)

High-Efficiency ParticulateAir (filter)
High-Leve (radioactive) Waste
High-Pressure lon Chamber
HydrogenTritium Oxide

Heating, Ventilation, and Air Conditioning
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IAEA
ICRP
INEEL
IRTS
ISCORS
ISMS
SO

LAS
LDR
LIMS
LLD
LLW
LLW2
LLWTF
LPS
LSA
LTR
LWTS

MAPEP
MCL
MCLG
MDC
MDL
MEI
MEQOSI
MGD
ML
MMBTU
MSDS
MTAR
MW

NCRP
NDA
NEPA
NESHAP
NFS
NGVD
NH,
NIST
NOAA

International Atomic Energy Agency

International Commission on Radiologicd Protection

Idaho National Engineering and Environmental Laboratory
Integrated Radwaste Treatment System

Interagency Steering Committee on Radiation Standards
Integrated Safety Management System

Internationa Organizationfor Standardization

Linear Alkylate Sulfonate

Land Disposal Restriction

Laboratory Information Management System
Lower Limit of Detection

Low-Level (radioactive) Waste

Low-Leve (liquid) Waste Treatment Facility (new)
Low-Leve (liquid) Waste Treatment Facility (old)
Liquid Pretreatment System

Lag Storage Area

License Termination Rule

Liquid Waste Treatment System

Mixed Anayte Performance Evaluation Program
Maximum Contaminant Level

Maximum Contaminant Level Goal

Minimum Detectable Concentration

M ethod Detection Limit (also Minimum Detection Level)
Maximally Exposed I ndividua

Maximally Exposed Off-Site Individual

Million Gallonsper Day

Minimum Level

Onemillion BTUs (athousand thousand BTUS), also expressed asMBTU
Material Safety Data Sheet

Monthly Trend Analysis Report

(Radioactive and Hazardous) Mixed Waste

National Council on Radiation Protection and M easurements
Nuclear Regulatory Commission (NRC)-Licensed Disposal Area
National Environmental Policy Act

National Emission Standardsfor HazardousAir Pollutants
Nuclear Fuel Services, Inc.

National Geodetic Vertical Datum

Ammonia

National Institute of Standards and Technology

National Oceanic and Atmospheric Administration

A&A-3
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Acronyms and Abbreviations

NOI
NOV

NO,

NPDES
NPGRS

NPOC

NRC

NTS

NTU

NYCRR

NYS

NYSDEC
NYSDOH
NYSDOH ELAP
NYSDOL
NYSERDA
NYSGS

OH/WVDP
OSHA
OVE

P2
PCB
PQL
PTW
PUREX
PVS
PVU

QA
QAP
QC
QF

RCRA
REM
RFI
RHWF

SAR
SARA

VWVDP Annual Ste Environmental Report

Notice of Intent

Noticeof Violation

Nitrogen Oxides

National Pollutant Discharge Elimination System

North Plateau Groundwater Recovery System

Nonpurgeable Organic Carbon

(U.S.) Nuclear Regulatory Commission

NevadaTest Site

Nephelometric Turbidity Unit

New York Officia Compilation of Codes, Rules, and Regulations
New York State

New York State Department of Environmental Conservation
New York State Department of Health

(NY SDOH) Environmental Laboratory Approva Program
New York State Department of Labor

New York State Energy Research and Development Authority
New York State Geologica Survey

Department of Energy, West Valley Demonstration Project
Occupationa Safety and Health Administration
Outdoor Ventilated Enclosure

Pollution Prevention

Polychlorinated Biphenyl

Practical Quantitation Limit

Permeable Treatment Wall

Plutonium Uranium Reduction Extraction
Permanent Ventilation System

Portable Vertilation Unit

Quiality Assurance

Quiality Assessment Program (also Quality Assurance Program)
Quality Control

Quiality Factor

Resource Conservation and Recovery Act
Roentgen Equivalent Man

RCRA Fecility Investigation
Remote-Handled Waste Facility

Safety Analysis Report

Superfund Amendments and ReauthorizationAct
Standard Deviation

Calendar Year 2004



Acronyms and Abbreviations

SDA
SOWA
S

SO,
SPDES
SRM
SSWMU
STL
STP
STS
SVOC
SWMU

TAGM
TBP
TCE
TDS
THOREX
TLD
TOC
TOGS
TOX
TRI
TRU
TSCA
TSDF
TSS
TTHM

u.sS.
URS
usC
USGS

VF
vOoC
VPP

WNYNSC
WVDP
WVNS
WVNSCO
WWTF

(New York) State-Licensed Disposal Area

Safe Drinking Water Act

Systeme Internationale (International System of Units)
Sulfur Dioxide

(New York) State Pollutant Discharge Elimination System

Standard Reference M aterial

Super Solid Waste M anagement Unit
Severn Trent Laboratories

Site Treatment Plan

Supernatant Treatment System
Semivolatile Organic Compound
Solid Waste Management Unit

Technicd and Administrative Guidance M emorandum
Tributyl Phosphate

Trichloroethylene

Total Dissolved Solids

Thorium Reduction Extraction
Thermoluminescent Dosmeter

Total Organic Carbon

Technical and Operationa Guidance Series
Total Organic Halides

Toxic Release Inventory

Transuranic

Toxic Substances Control Act

Treatment, Storage, and Disposal Facility
Totd Suspended Solids

Total Trihalomethanes

United States

URSGroup, Inc.

United States Code

United States Geologica Survey

Vitrification Fecility
Volatile Organic Compound
(U.S. DOE) Voluntary Protection Program

Western New York Nuclear Service Center
West Valley Demonstration Project

West Valley Nuclear Services Company (now WVNSCO)

West Valley Nuclear Services Company
Wastewater Treatment Facility
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Acronyms and Abbreviations
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Radioactivity Symbol

Units of Measure

Dose Symbol

Concentration Symbol

pCi/mL
mL/L
pCi/g
mg/L
mg/kg
Hg/mL
pCi/L
ng/L
Ho/L
Ho/g
Bg/L
ppm
ppb
ppt
NTU
U

Mass Symbol

g
kg
mg
Mg
ng
t

centi
milli
micro
nano
pico

Name Volume Symbol Name
curie am® cubic centimeter
millicurie(1E-03Ci) L liter
microcurie(1E-06 Ci) mL milliliter
nanocurie(1E-09 Ci) ne cubic meter
picocurie(1E-12Ci) gd galon
becquerd (27 pCi) fts cubic feet
disintegrations per second
Name Area Symbol Name
sievert(100rem) ha hectare(10,000 n¥)
millisevert (1E-03Sv)
gray (100rad)
millirem(1E-03rem)
Name Length Symbol Name
microcuriesper milliliter m meter
millilitersper liter km kilometer (LE+03m)
microcuriesper gram an centimeter (1E-02m)
milligramsper liter (ppm) mm millimeter (1E-03m)
milligramsper kilogram (ppm) pm micrometer (1E-06m)
microgramsper milliliter (ppm)
picocuriesper liter
nanogramsper liter (ppt)

Name

microgramsper gram (ppm)

microgramsper liter (ppb) Exposure Symbol
becquerelsper liter MR
mR

microroentgen

partsper million milliroentgen
partsper billion
partsper trillion
nephlemetricturbidity units
standard units
Name FlovRate  Symbol Name

or Speed
gram mgd million gallonsper day
kilogram(1E+030) dm cubic feet per minute
milligram (1E-03g) Lpm litersper minute
microgram (1E-069) gpd gallons per day
nanogram (1E-09 g) m/sec meters per second

metricton (1E+06 g)

Unit Prefixes

1/100=1x102=0.01=E-02
1/1,000=1x10°=0.001=E-03

1/1,000,000=1x 10=0.000001=E-06
1/1,000,000,000=1x 10°=0.000000001=E-09
1/1,000,000,000,000=1x 10"2=0.000000000001 = E-12

UOM -1
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Scientific Notation

Scientific notation may be used to express very large or very small numbers. A number smaller than1is
expressed with anegative exponent (e.g., 1.3 x 10°%). To convert this number to decimal form, thedecimal
point ismoved left by the number of placesequal to the exponent. Thus, 1.3 x 10 becomes0.0000013.

A number larger than 10 is expressed with a positive exponent (e.g., 1.3 x 10°). To convert this number to
decimd form, thedecimal point is moved right by the number of places equal to the exponent. Thus, 1.3x 10°
becomes 1,300,000.

The power of 10 alsois expressed as E. For example, 1.3 x 10 also can be written as 1.3E-06. The chart
below shows equival ent exponentia and decima values.

1.0x10? = 1E+02 = 100
1.0x10* = 1E+01 = 10
1.0x10° = 100 = 1
1.0x10t' = 1E01 = 0.1
1.0x10%? = 1E-02 = 0.01
1.0x10% = 1E-03 = 0.001
1.0x10* = 1E-04 = 0.0001
1.0x10° = 1E-05 = 0.00001
1.0x10% = 1E-06 = 0.000001 Onemiillionth
1.0x107 = 1E07 = 0.0000001
1.0x10®% = 1E-08 = (0.00000001

Conversion Chart

Both traditional radiological units (curie, roentgen, rad, rem) and the Systeme Internationale (S.1.) units
(becquerd, gray, Sievert) are used inthisreport. Nonradiological measurements are presented in both English
and metric units. Frequently-used radioactivity and dose conversions are bolded.

1 centimeter (cm) 0.3937inches(in)

1 meter (m) 39.37inches(in) = 3.28 feet (ft)
1 kilometer (km) 0.62 miles (mi)
1 milliliter (mL) 0.0338 ounces(02)
0.061 cubic inches (in)
1 cubic centimeter (cm?®)
1liter (L) 1.057 quarts(qt)
61.02 cubic inches (in®)
1gram(g) 0.0353 ounces(02)
0.0022 pounds (Ibs)
1 kilogram (kg) 2.2 pounds (Ibs)
1 curie(Ci) 3.7E+10disntegrations per second (d/s)

1 becquere (BQq) 1 disintegration per second (d/s)

27 picocuries (pCi)

1 roentgen (R) 2.58E-04 coulombs per kilogram of air (C/kg)
lrad 0.01gray (Gy)
lrem 0.01 sievert (Sv)
1 millirem (mrem) 0.001rem
1 sievert (Sv) 100 rem
UOM - 2
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Recipient

Distribution

Federal Organization

DOE Office of Scientific and Technical Information

R. Hardwick
R. Natoli
G. Podonsky
M. Rawlings
J. Craig

R. Tormey

C. Glenn
J. Greeves
R. Prince

R. Chaput
J. Eng
P. Giardina

W. Kappd

T. Reynolds
B. Higgins
L. Saughter
R. Kuhl

J. Quinn

H. Clinton
C. Schumer

Recipient

E. Wohlers
G. Felton

G. Fitzpatrick
J. Burrell
A.Billittier IV

B. Snyder, Jr.
R. Ground

DOE - HQ
DOE - HQ
DOE - HQ
DOE - HQ
DOE - OH
DOE - OH

NRC-HQ
NRC-HQ
NRC - Region 1

U.S. EPA - Region |l
U.S. EPA - Region |l
U.S. EPA - Region |l

USGS

U.S. Congress, 26th Dist.
U.S. Congress, 27th Dist.
U.S. Congress, 28th Dist.
U.S. Congress, 29th Dist.
U.S. Congress, 30th Dist.

U.S. Senate, New York
U.S. Senate, New York

L ocal Organization

Cattaraugus County Health Dept.
Cattaraugus County Legislature
Cattaraugus County Legidlature
Cattaraugus County Legidlature

Erie County Health Department

President, Seneca Nation of Indians

Recipient
J. Austin

E. Dassatti

R. Phaneuf
T. Rice

M. Wang

L. Winterberger
B. Youngberg
B. Bartz

S. Doleski

J. Sciascia

P. Concannon
M. Jackson
J. Strickland

L. Sturman

G. Baker

B. Ignatz
A.SaameAlfie

P. Piciuo
H.Brodie

R. Fakundiny

D.Burling
J.Giglio

C. Young

W. Stachowski
D. Volker

Recipient

G. Eppalito
W. King
M. Steffan

State Organization

Executive Chamber, State Capitol, Albany

NY SDEC - Albany
NY SDEC - Albany
NY SDEC - Albany
NY SDEC - Albany
NY SDEC - Albany
NY SDEC - Albany
NY SDEC - Buffalo
NY SDEC - Buffalo
NY SDEC - Buffalo
NY SDEC - Region 9
NY SDEC - Region 9
NY SDEC - Region 9

NY SDOH - Albany
NY SDOH - Buffalo
NY SDOH - Buffalo
NYSDOH - Troy

NY SERDA
NY SERDA - Albany

NYSGS

New York Assembly, 147th Dist.
New York Assembly, 149th Dist.
New York Senate, 57th Dist.
New York Senate, 58th Dist.
New York Senate, 59th Dist.

L ocal Organization

Mayor, Village of Springville
Supervisor, Town of Ashford
Supervisor, Town of Concord

Seneca Nation of Indians Environmental Protection Department
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Distribution

Publication Library

Buffalo News, Buffalo, New York * Town of Concord Hulbert Library, Springville, New York
Salamanca Republican Press, Salamanca, Seneca Nation of Indians Library, Cattaraugus Reservation,
New York * Irving, New York

Soringville Journal, Soringville, New York * Seneca Nation of Indians Library, Allegheny Reservation,
Salamanca, New York

West Valley Demonstration Project, Public Reading Room,
West Valley, New York

* Notice of public availability
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2004 Environmental Monitoring Program Sample Points

The following maps contain points sampled as part of the West Valley Demonstration Project (WVDP)
routine environmental monitoring program for 2004. This program met or exceeded the requirements of U.S.
Department of Energy (DOE) Order 450.1, DOE Order 5400.5, and DOE/EH-0173T. Specific methods and
recommended monitoring program elements are found in DOE/EP-0096, “ A Guidefor Effluent Radiological
Measurements at DOE Installations,” and DOE/EP-0023, “ A Guidefor Environmental Radiological Surveil-
lance at U.S. Department of Energy Installations,” which were the bases for selecting most of the sampling
locations. Additional monitoring was mandated by air and water discharge permits (40 CFR 61 and SPDES).

The index on pages A-iv through A-vii is a list of the codes used to identify the various sampling locations,
which are shown on Figures A-2 through A-13. The sample location code describes the physical location
where the sample is collected. The code consists of seven or eight characters: The first character identifies
the sample medium as Air, Water, Soil/Sediment, Biological, or Direct Measurement. The second character
specifies oN-site or oFf-site. The remaining characters describe the specific location (e.g., AFGRVAL isAir
oFf-site at GReat VAL ley). Distances are measured in a straight line from the on-site main stack to the
sampling location. Sampling points located inside buildings (e.g., on-site drinking water) or points that do not
have a fixed location (e.g., outdoor ventilated enclosures) are not shown on these maps. Aress labeled as
“wetlands’ do not depict the WVDP's formally delineated wetlands inventory. As an aid to the reader, these
polygons indicate relatively low-lying areas that almost always contain wet surface soils or standing water
during years with typical precipitation totals.

List of Maps
A-1. West Valley Demonstration Project Base Map A-1
A-2. On-Site Surface Water and Soil/Sediment Sampling Locations A-2
A-3. Off-Site Surface Water and Soil/Sediment Sampling L ocations A-3
A-4. On-SiteAir Monitoring and Sampling L ocations A-4
A-5. Off-SiteAir and Fallout Sampling L ocations A-5
A-6. Active WVDP Groundwater Monitoring L ocations A-6
A-7. North Plateau On-Site Groundwater Monitoring Network A-7
A-8. South Plateau On-Site Groundwater Monitoring Network A-8
A-9. Near-Site Drinking Water and Biological Sampling Locations A-9
A-10. Location of On-Site Thermoluminescent Dosimeters (TLDs) A-10
A-11. Location of Off-Site Thermoluminescent Dosmeters (TLDs) Within 5 Kilometers of theWVDP __ A-11
A-12. Environmental Sampling Locations Between 5 and 10 Kilometers From the WVDP A-12
A-13. Environmental Sampling Locations More Than 10 Kilometers From the WVDP A-13
A-14. Projected 2002 Population by Sector Within 80 Kilometers of the WVDP A-14
A-ii
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List of Sampling Locations

On-Site SurfaceWater and Soil/Sediment Sampling L ocations (Fig.A-2)

WNSP001
WNSP006
SNSP006
WNSP116
WNSP0O7
WNSWAMP
SNSWAMP
WNSW74A
SNSW74A
WNSDADR
WNSP008
WNSPO05
WNCOOLW
WNFRC67
WNERB53
WNNDADR
WNDCELD
WNNDATR
WNSTAWG6

Lagoon 3Weir Point

Facility Main Drainage

Soil at WNSP006

Pseudo Monitoring Point in Frank’s Creek
Sanitary Waste Discharge
Northeast Swamp Drainage Point
Soil at WNSWAMP

North Swamp Drainage Point
Soil at WNSW74A

SDA Runoff

FrenchDrain LLWTFArea
South Facility Drainage

Cooling Tower

Frank’s Creek East

Erdman Brook

Disposal AreaDrainage

Drum Cell Drainage

NDA Trench Interceptor Project
Standing Water

Off-Site Surface Water and Soil/Sediment Sampling L ocations (Fig. A-3)

WFBCBKG
WFBCTCB
WFBIGBR
SFBISED
WFFELBR
SFTCORD
SFSDSED
SFCCSED
SFTCSED
SFBCSED
SFRSPRD
SFRT240
SFBLKST
SFFEXVRD
SFBOEHN
WNSTAW4
WNSTAWS
WNSTAW9

VWVDP Annual Ste Environmental Report

Buttermilk Creek near Fox Valley, Background

Buttermilk Creek at ThomasCorners

Cattaraugus Creek at Bigelow Bridge, Background
Cattaraugus Creek at Bigelow Bridge, Background Sediment
Cattaraugus Creek at Felton Bridge

Soil at Thomas CornersAir Sampler

Cattaraugus Creek at Springville Dam, Sediment
Cattaraugus Creek at Felton Bridge, Sediment

Buttermilk Creek at Thomas Corners, Sediment

Buttermilk Creek at Fox Valley Road, Background Sediment
Soil at Rock Springs Road Air Sampler

Soil at Route 240 Air Sampler

Soil at Bulk Storage WarehouseAir Sampler

Soil at Fox Valey Road Air Sampler

Sail at Dutch Hill Road Air Sampler

Standing Water

Standing Water

Standing Water
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List of Sampling Locations (continued)

On-SiteAir Monitoring and Sampling L ocations (Fig. A-4)

ANSTACK
ANSTSTK
ANCSSTK
ANCSRFK
ANCSPFK
ANVITSK
ANLAGAM

ANNDAAM

ANSDAT9
ANRGFOP
ANRHWFK

Main Plant

Supernatant Treatment System
01-14Building

Size-Reduction Facility

Container Sorting and Packaging Facility
Vitrification Heating, Ventilation, and Air Conditioning
Lag StorageArea (ambient air)

NDA Area (ambient air)

SDA Trench 9 (ambient air)

Rain Gauge Fallout

Remoate-Handled Waste Facility

Off-SiteAir and Fallout Sampling L ocations(Fig. A-5)

AFFXVRD
AFFXFOP
AFTCORD
AFTCFOP
AFRT240
AF24FOP
AFBOEHN
AFDHFOP
AFRSPRD
AFBLKST

Fox Valey Sampler

Fox Valley Falout

Thomas Corners Sampler
Thomas Corners Fallout

Route 240 Sampler

Route 240 Falout

Dutch Hill Road Sampler

Dutch Hill Fallout

Rock Springs Road Sampler

Bulk Storage Warehouse Sampler
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List of Sampling Locations (continued)

ActiveWVDP Groundwater Monitoring L ocations (Fig. A-6)
North Plateau On-Site Groundwater Monitoring Network (Fig.A-7)
South Plateau On-Site Groundwater Monitoring Network (Fig. A-8)

SSWMU #1 Low-Level Waste Treatment Facility Wells
SSWMU #2 Miscellaneous Small UnitsWells
SSWMU #3 Liquid Waste Treatment System Wells
SSWMU #4 HLW Storage and Processing Tank Wells
SSWMU #5 Maintenance Shop Leach Field Wells
SSWMU #6 Low-Level Waste Storage AreaWells
SSWMU #7 CPC Waste Storage Area Wells
SSWMU #8 CDDL Wells

SSWMU #9 NDA UnitsWellsand NDATR

SSWMU #10 IRTSDrum Cell Wells

RHWF Remote-Handled Waste Facility Wells
SSWMU #11 SDA UnitWells

North Plateau Seeps  Northeastern Edge of North Plateau

Wl Points Downgradient of Main Plant
WNWNB1S Former North Plateau Background Well

Near-Site Drinking Water and Biological Sampling L ocations (Fig. A-9)

BFFCATC Cattaraugus Creek Fish, Downstream

BFFCATD Cattaraugus Creek Fish, Downstream of SpringvilleDam
BFMREED North-Northwest Milk, Near-Site

BFMWIDR Southeast Milk, Near-Site

BFMSCHT SouthMilk, Near-Site

BFVNEAR Produce, Near-Site

BFBNEAR Beef, Near-Site

BFDNEAR Venison, Near-Site

WFWEL Series PrivateWells

L ocation of On-Site Thermoluminescent Dosimeters (TLDs) (Fig. A-10)

DNTLD Series On-Site Direct Radiation

L ocation of Off-Site Ther moluminescent Dosimeters (TL Ds) Within 5 Kilometers of the WVDP
(Fig. A-11)
DFTLD Series Off-Site Direct Radiation
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Environmental Sampling L ocations Between 5 and 10 Kilometers From the WVDP (Fig. A-12)

AFSPRVL
SFSPRVL
DFTLD21
WFWEL10
BFVNEAR
DFTLD22
SFWEVAL
ARWEVAL

List of Sampling Locations (concluded)

SpringvilleAir Sampler

Sail a SpringvilleAir Sampler

TLD a SpringvilleAir Sampler

Drinking Water a SpringvilleAir Sampler
Produce, Near-ste

TLD at West Valey Air Sampler

Soil at West Valey Air Sampler

West Vdley Air Sampler

Environmental Sampling L ocations More Than 10 Kilometers From theWVDP (Fig. A-13)

BFMCTLS
BFVCTRL
WNSTAWB
BFFCTRL
BFDCTRL
AFGRVAL
SFGRVAL
DFTLD23
WFWEL06
BFBCTRL

VWVDP Annual Ste Environmental Report

Milk, South, Background

Produce, Background

Standing Water, Background

Cattaraugus Creek Fish, Background
Venison, Background

Great Valley Air Sampler, Background

Soil a Great Valey Air Sampler, Background
TLD a Great Vdley Air Sampler

Drinking Water at Great Valley Air Sampler
Beef, Background

A - vii
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Figure A-1. West Valley Demonstration Project Base Map
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Figure A-3. Off-Site Surface Water and Soil/Sediment Sampling Locations
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Figure A-6. Active WVDP Groundwater Monitoring Locations

A-6
VWWDP Annual Ste Environmental Report Calendar Year 2004




:\gis\aser.aer fig. A-7 no. pl. gw ne_twork, r2 (05/13/04) - ﬁ.c

Equalization
Pond

Legend
Standing Water Wetland
—-—- Fence ®  Monitoring Well
Rail Spur @  Seep Monitoring Location

Figure A-7. North Plateau On-Site Groundwater Monitoring Network (Includes Wells Used for
Water-Level Measurements)
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2004 Environmental Monitoring Program

The following schedule represents the West Valley Demonstration Project (WVDP) routine environmental
monitoring program for 2004. This schedule met or exceeded the requirements of DOE Order 450.1, DOE
Order 5400.5, and DOE/EH-0173T. Specific methods and recommended monitoring program eements are
found in DOE/EP-0096, A Guide for Effluent Radiological Measurements at DOE Installations, and
DOE/EP-0023, A Guide for Environmental Radiological Surveillance at U.S. Department of Energy
Installations, which were the bases for selecting most of the schedule specifics. Additional monitoring was
mandated by air and water discharge permits (40 CFR 61 and SPDES), which also required formal reports.
Specifics are identified in the schedule under Monitoring/Reporting Requirements.

A computerized environmental data-screening system identifies analytical data that exceed preset limits. All
locations are checked monthly for trends or notable results in accordance with criteria established in Documen-
tation and Reporting of Environmental Monitoring Data (West Valley Nuclear Services Co., March 26,
2003). Reportable results are then described in monthly trend analysis reports (MTARS) for indicator param-
eters and chemical and isotopic parameters together with possible causes and corrective actions, if indicated.
WVDP Effluent Summary Reports (ESRs) are transmitted with the MTARS.

Schedule of Environmental Sampling

Theindex on pages B-vi through B-viii is alist of the codes used to identify the various sampling locations,
which are shown on Figures A-2 through A-13 in Appendix A. The schedule of environmental sampling at the
WVDP isfound in this appendix. Table headings in the schedule are as follows:

» Sample Location Code. Describes the physical location where the sample is collected. The code consists
of seven or eight characters: Thefirst character identifies the sample medium as Air, Water, Soil/Sediment,
Biological, or Direct Measurement. The second character specifies oN-site or oFf-site. The remaining char-
acters describe the specific location (e g., AFGRVAL is Air oFf-site at GReat VAL ley). Distances noted at
sampling locations are as measured in a straight line from the main stack on site.

» Monitoring/Reporting Requirements. Notes the bases for monitoring the location, any additional refer-
ences to permits, and the reports that are generated from the sample data. Routine reports cited in this
appendix are the Effluent Summary Report (ESR), the monthly trend analysis reports (MTARS), the State
Pollutant Discharge Elimination System Discharge Monitoring Report (SPDES DMR), the Air Emissions
Report (NESHAP), and the Annual Site Environmental Report (ASER).

» Sampling Type/Medium. Describes the collection method and the physical characteristics of the
medium.

» Coallection Freguency. Indicates how often the samples are collected or retrieved.

» Total Annual Sample Collections. Specifies the number of discrete physical samples collected annually
for each group of analytes.

» Analyses Performed/Composite Frequency. Notes the type of analyses of the samples taken at each
collection, the frequency of composite, and the analytes determined for the composite samples.

B - iii
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Summary of Monitoring Program Changes in 2004

L ocation Code

ANRHWFK

OVESPVUs

VWVDP Annual Ste Environmental Report

Description of Changes

A new air sampling location (ANRHWFK) at the
recently constructed remote-handled wastefacility

was brought onlinein May 2004. Radiological operations
began at thisfacility on June 14, 2004.

These air samples were used in an expanded rolein 2004
to monitor decontamination activitiesin themain plant.
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Index of Environmental Monitoring Program Sample Points

Air Effluent and On-SiteAmbient Air (Fig. A-4)

ANSTACK Main Plant B-1
ANSTSTK Supernatant Treatment System B-1
ANCSSTK 01-14Building B-1
ANCSRFK Size-Reduction Facility B-1
ANCSPFK Container Sorting and Packaging Facility B-1
ANVITSK Vitrification Heating, Ventilation, and Air Conditioning B-1
ANRHWFK Remote-Handled Waste Facility B-1
OVESPVUs* Outdoor Ventilated Enclosures/Portable Ventilation Units B-3
ANLAGAM Lag StorageArea(ambient air) B-3
ANNDAAM NDA Area (ambient air) B-3
ANSDAT9 SDA Trench 9 (ambient air) B-3

Liquid Effluent and On-SiteWater (Fig.A-2)

WNSPOO1 Lagoon 3Weir Point B-5

WNSPO1B* Internal Process M onitoring Point B-7

WNSP116 Pseudo-M onitoring Point Outfall 116 B-7

WNSPO06 Facility Main Drainage B-9

WNURRAW* Utility Room Raw Water B-9

WNSPOO7 Sanitary Waste Discharge B-11
WNSWAMP Northeast Swamp Drainage Point B-13
WNSW74A North Swamp Drainage Point B-13
WNSDADR SDA Runoff B-15
WNSP008 FrenchDrainLLWTFArea B-15
WNSPO05 South Facility Drainage B-15
WNCOOLW Cooling Tower B-15
WNFRC67 Frank’s Creek East B-17
WNERB53 Erdman Brook B-17
WNNDADR Disposal AreaDrainage B-17
WNDCELD Drum Cell Drainage B-17
WNNDATR NDA Trench Interceptor Project B-17
WNSTAW Series Standing Water B-19
WNDNK Series* Site Potable Water B-21

* Not detailed on map.
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Index of Environmental Monitoring Program Sample Points (continued)

On-Site Groundwater and Seeps (Figs. A-6 through A-8)

SSWMU #1
SSWMU #2
SSWMU #3
SSWMU #4
SSWMU #5
SSWMU #6
SSWMU #7
SSWMU #8
SSWMU #9
SSWMU #10
RHWF

SSWMU #11

North Plateau Seeps

Well Points
WNWNB1S

Low-Level Waste Treatment Facility Wells
Miscellaneous Small UnitsWells
Liquid Waste Treatment System Wells
HLW Storage and Processing Tank Wells
Maintenance Shop Leach Field Wells
Low-Level Waste Storage Area\Wells
CPC Waste Storage Area Wells

CDDL Wells

NDA UnitsWellsand NDATR
IRTSDrum Cell Wells

Remote-Handled Waste Facility Wells
SDA Unit Wells

Northeastern Edge of North Plateau
Downgradient of Main Plant

Former North Plateau Background Well

Off-SiteSurfaceWater (Fig. A-3)

WFBCBKG
WFBCTCB
WFBIGBR
WFFELBR

Buttermilk Creek near Fox Valley (background)
Buttermilk Creek at ThomasCorners

Cattaraugus Creek at Bigelow Bridge (background)
Cattaraugus Creek at Felton Bridge

Off-Site Drinking Water (Figs. A-9, A-12, and A-13)

WFWEL Series

Private Loca Wells

Off-SiteAmbient Air (Figs. A-5,A-12, and A-13)

AFFXVRD
AFTCORD
AFRT240
AFSPRVL
ARWEVAL
AFBOEHN
AFRSPRD
AFGRVAL
AFBLKST

Fox Valey Sampler

Thomas Corners Sampler

Route 240 Sampler

Springville Sampler

West Valley Sampler

Dutch Hill Road Sampler

Rock Springs Road Sampler

Great Valley Sampler (background)
Bulk Storage Warehouse Sampler

VWVDP Annual Ste Environmental Report

B-23
B-23
B-25
B-25
B-25
B-25
B-27
B-27
B-27
B-27
B-29
B-29

B-29

B-31
B-31

B-33

B-35

B-37
B-37
B-37
B-37
B-37
B-37
B-37
B-37
B-37
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Index of Environmental Monitoring Program Sample Points (concluded)

Fallout, Sediment, and Soil (Figs. A-2 through A-5, A-12, and A-13)

AFDHFOP
AFFXFOP
AFTCFOP
AF24FOP
ANRGFOP
SF Soil Series
SFCCSED
SFSDSED
SFBISED
SFTCSED
SFBCSED
SN Soil Sevies:
SNSW74A
SNSWAMP
SNSP006

Dutch Hill Fallout

Fox Vdley Falout

Thomas Corners Fallout

Route240 Falout

RainGauge Fallout

Air Sampler AreaSail

Cattaraugus Creek at Felton Bridge, Sediment

Cattaraugus Creek at Springville Dam, Sediment
Cattaraugus Creek at Bigelow Bridge, Background Sediment
Buttermilk Creek at Thomas Corners, Sediment

Buttermilk Creek at Fox Valley Road, Background Sediment
On-Site Soil/Sediments

Off-Site Biological (Figs. A-9, A-12, and A-13)

BFFCATC
BFFCATD
BFFCTRL
BFMREED
BFMCTLS
BFMWIDR
BFMSCHT
BFVNEAR*
BFVCTRL*
BFBNEAR
BFBCTRL
BFDNEAR
BFDCTRL

Cattaraugus Creek Fish, Downstream
Cattaraugus Creek Fish, Downstream of SpringvilleDam
Cattaraugus Creek Fish, Background
North-Northwest Milk, Near-Site
Milk, South, Background

Southeast Milk, Near-Site
SouthMilk, Near-Site

Produce, Near-Site

Produce, Background

Beef, Near-Site

Beef, Background

Venison, Near-Site

Venison, Background

Direct Measurement Dosimetry (Figs. A-10 through A-13)

DFTLD Series
DNTLD Series

Off-Site Direct Radiation
On-Site Direct Radiation

B-39
B-39

B-39
B-39

B-39
B-39
B-39

B-39
B-39

B-39
B-39

B-41
B-41
B-41
B-41
B-41
B-41
B-41
B-43

B-43
B-43
B-43

B-45
B-47

* Near-site and background produce samples (corn, apples, and beans) are identified specifically asfollows: corn =

BFVNEAC and BFVCTRC; gpples=BFVNEAAF and BFVCTRA; beans=BFVNEAB and BFVCTRB.
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2004 Monitoring Program
On-Site Effluent Monitoring

Air Effluents
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
ANSTACK Continuous ® Continuous ®  NA ® Real-time alpha and
Main Plant \entilation off-line air measurement of beta monitoring
Exhaust Stack particulate fixed filter;
monitors replaced weekly
ANSTSTK Airborne radioac-
Supernatant Treatment . .
System (STS) \entila- tive effluent points, Continuous ®  Weskly ®  52each Gross alpha/beta,
tion Exhaust including the LWTS off-line air location gamma isotopic*
particulate upon collection, flow
ANCSSTK Required by: filters ;
01-14 Building Weekly filters Quarterly composites
\entilation Exhaust ® 40CFR61 composited to for §-90, U-232,
4 each U-233/234,
ANCSRFK - location U-235/236, U-238,
Reported in:
Contact Size-Reduction total U, Pu-238,
Facility Exhaust ¢ ER Pu-239/240, Am-241,
ANCSPEK e MTARS gamma isotopic, flow
Container Sorting and N A_SER o Conti 52 at each of
Packaging Facility * Air Emissions off-lilrr:gous ® Westy ® two Ic?scétio?\s IS ANSTACTK and
Exhaust Annual Report ) ANSTSTK only), flow
(NESHAP) desiccant
ANVITSK columns for
Mtrification HVAC water vapor
Exhaust collection
ANRHWFK ; :
Continuous ®  Weskly ®  Weekly Quarterly composite
Remote-Handled Waste off-line cartridges for 1-129

Facility Exhaust

charcoal
cartridges

* Weekly gamma isotopic only if gross activity rises significantly.

NA - Not applicable.

VWVDP Annual Site Environmental Report
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Sampling Rationale

ANSTACK

ANSTSTK

ANCSSTK

ANCSRFK

ANCSPFK

ANVITSK

ANRHWFK

DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3

Monitors and samples HEPA-filtered ventilation from most process areas, including cell ventilation, vessd off-
gas, fuel receiving and storage (FRS), head end ventilation, and an analytical aisle. Requires continuous effluent
monitoring per 40 CFR Subpart H, Section 61.93(b) because potential emissions may exceed the 0.1 mrem limit.

DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3

Monitors and samples HEPA-filtered ventilation (permanent ventilation system [PVS]) from building areas involved
in treatment of high-level waste supernatant. Requires continuous effluent monitoring per 40 CFR Subpart H, Section
61.93(b) because potential emissions may exceed the 0.1 mrem limit.

DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3

Monitors and samples HEPA-filtered ventilation from the 01-14 building, which houses equipment used to treat the
ceramic melter off-gas. Requires effluent monitoring per 40 CFR Subpart H, Section 61.93(b) to confirm that
emissions are less than the 0.1 mrem limit.

DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3

Monitors and samples HEPA-filtered ventilation from a process area where radioactive tanks, pipes, and other
equipment are cut up with a plasma torch to reduce volume.

DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Monitors and samples ventilation from lag storage area 4, the container sorting and packaging facility.
DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3

Vitrification facility heating, ventilation, and air conditioning (HVAC) effluent exhaust stack. Monitors and samples
HEPA-filtered ventilation from building areas involved in treatment of high-level waste supernatant. Sampler
brought on-line in late 1995 when nonradioactive operations began. Radioactive operation began with the first high-
level waste transfer in June 1996 and vitrification startup in July 1996. Vitrification was completed in 2002. Requires
effluent monitoring per 40 CFR Subpart H, Section 61.93(b) because potential emissions may exceed the 0.1 mrem
limit.

DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Monitors and samples HEPA-filtered ventilation from the remote-handled waste facility (RHWF), where

contaminated waste equipment (i.e., pumps, tanks, piping) are size reduced before being packaged for disposal.
Construction of the RHWF was completed early in 2004 and radiological operations began in June 2004.

] Sampling locations are shown on Figure A-4.
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2004 Monitoring Program

On-Site Effluent Monitoring

Air Effluents
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Airborne radioactive
effluent points Continuous ®  Asrequired ® leachlocation (® Filters for gross alpha/
off-line air beta, gamma isotopic*
Required by: particulate upon collection, flow
filter
OVEs/PVUs ® 40CFR 61
Outdoor \entilated
\E/gﬂ_soqr&:/Po_rtable Reported in: Collected ® Quarterly composites
ilation Units
¢ ER filterst* for Sr-90, U-232,
e MTARS Composited to4 U-233/234, U-235/236,
o ASER U-238, totd U, Pu-238,
® Air Emissions Pu-239/240, Am-241,
Annual Report gamma isotopic, flow
(NESHAP)
Ambient “diffuse
source” air Continuous ®  Weekly ®  52each ® Grossaphalbeta,
ANLAGAM a"niSSiOnS air par‘tiCUIaIe IoCaIiOn ﬂO\N
Lag Storage Area filter
Ambient Air Reported in: Weekly filter ® Quarterly composites
composited to 4 for Sr-90, U-232,
ANNDAAM * MTARs each location U-233/234, U-235/236,
NDA Ambient Air ® ASER U-238, totd U, Pu-238,
Pu-239/240, Am-241,
gamma isotopic, flow
Continuous ®  Weekly ® 52 Gross alpha/beta,
air particulate flow
filter Weekly filter ® Quarterly composite for
Ambient “diffuse composited to 4 gamma isotopic, flow
source” air
emissions Continuous ® Weekly ® 52 ® H-3, flow
ANSDAT9*** off-line
SDA Trench 9 Reported in: desiccant
Ambient Air columns for
* ASER water vapor
* Reported to collection
NY SERDA
Continuous ® Monthly ® Monthly ® Quarterly composite
off-line cartridges for 1-129, flow
charcoal composited to 4
cartridges

* Gamma isotopic only if gross activity rises significantly.
** |f gross determination of individual filter is significantly higher than background, the individual sample would be submitted immediately for

isotopic analysis.

*** Sampling frequency and analytical parameters as directed by NY SERDA.

B-3
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Sampling Rationale

OVES/PVUs DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3
Outdoor ventilated enclosures; portable ventilation units used for handling radioactive materials or for

decontamination in areas not having containment ventilation. Emissions are monitored to confirm that they are
below the 0.1 mrem limit.

| Sampling locations are not shown on figures.

ANLAGAM DOE/EH-0173T, 3.3.2

Monitors ambient air in the lag storage area, a possible diffuse source of air emissions.
ANNDAAM DOE/EH-0173T, 3.3.2

Monitors ambient air in the NDA area, a possible diffuse source of air emissions.
ANSDAT9 DOE/EH-0173T, 3.3.2

Monitors potential diffuse sources of air emissions at the SDA and south plateau area. WV DP support of NY SERDA.

| Sampling locations are shown on Figure A-4.
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2004 Monitoring Program

On-Site Effluent Monitoring

Liquid Effluents

Sample Location Monitoring/Reporting
Code Requirements

Sampling

Collection

Type/Medium Frequency

Total Annual

Analyses Performed/

Sample Collections Composite Frequency

Primary point of
liquid effluent batch
release

Required by:

® SPDES permit

WNSPO01

Lagoon 3 Discharge Reported in:

W&ir

® Monthly SPDES
DMR

* ER

®* MTARs

* ASER

lagoon 3
discharge*

[ Grabliquid ® Daily, duing ®

Composite ® Twiceduring ®

liquid

discharge,
near start and
near end

Grab liquid ® Twice during

Composite
liquid

Composite
liquid

Composite
liquid
Grab liquid

Grab liquid

discharge,
near start and
near end

Quarterly**

® ® @

Annual**

®

®

Semiannual** ®

®

® semiannua** ®

® Annual**

®

24-56

12-24

Composite of
daily samples
for each
discharge, 4-8

8-16

8-16

2

* Lagoon 3 is discharged four to eight times per year, as necessary, averaging six to seven days per discharge.
** Two samples are collected, one near the start and one near the end of the discharge.

VWVDP Annual Site Environmental Report
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®  Daily for gross beta,
conductivity, flow

®  Near the start, middle, and
end of each discharge, a
sample is analyzed for
gross apha/beta, H-3, S-
90, gamma isotopic

®  Weighted composite for
gross apha/beta, H-3,
C-14, Sr-90, Tc-99,
1-129, gamma isotopic,
U-232, U-233/234,
U-235/236, U-238, total
U, Pu-238, Pu-239/240,
and Am-241 for each
month of discharge

®  Two 24-hour composites
for BODg, total
suspended solids, SO,
NO4-N, NO,-N, NHj,
total Al, Fe, Hg, and Mn,
total recoverable Cd, Cr,
Cu, Ni, Pb, and Zn,
dissolved Asand Cu,
dissolved sulfide

®  Setleable solids, total
dissolved sdlids, pH, cyanide
amenable to chlorination,
ol & grease, surfactant (as
LAS), total recoverable Co,
Cr6, Sg and V, 3,3-
dichlorobenzidine, tributyl
phosphate, hexachloro-
benzene, alpha-BHC,
heptachlor, xylene, 2-
butanone

A 24-hour composite for
bromide and boron

A 24-hour composite
for titanium

A 24-hour composite for
Baand Sb

Bis(2-ethylhexyl)
phthalate, 4-dodecene

Chloroform, dichlorodi-
fluoromethane,
trichlorofluoromethane

®@ @ ® @ O
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Sampling Rationale

WNSP001 DOE Order 5400.5; DOE/EH-0173T, 2.3.3; New York State SPDES Permit no. NY 0000973
By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for release of
radionuclides addressed. These requirements for radiological parameters are met by daily grab sampling during
periods of lagoon 3 discharge.

Sampling for chemical constituents is performed near the beginning and end of each discharge period to meet the
site SPDES Permit. Both grab samples and 24-hour composite samples are collected.

For permit requirements, total Hg is analyzed by U.S. EPA Method 245.1. For mercury studies, samples are
analyzed by EPA Method 1631.

| Sampling location is shown on Figure A-2.

VWWDP Annual Ste Environmental Report Calendar Year 2004



2004 Monitoring Program
On-Site Effluent Monitoring

Liquid Effluents

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[ Internal point for [~
monitoring Hg at Continuous ®  Weekly ® NA ® Fow
effluent of the Hg
pretreatment process
WNSP01B Required by: Continuous ® Monthly ® nNA ® Flow time
Internal Process ]
Monitoring Point ¢ SPDES Permit
Reported in: . .
meported In: Composite ®  Twice per ® 24 ® Total Hg
liquid month when

WNSP116
Pseudo-Monitoring
Point Outfall 116

NA - Not applicable

® Monthly SPDES
DMR

Calculated
concentration of
dissolved solids at
pseudo-monitoring
point in Frank’s
Creek. Based upon
TDS at WNSP001,
WNSP006, and
augmentation water.

Required by:

® SPDES Permit

Reported in:

® Monthly SPDES
DMR

Calculated ®

VWVDP Annual Site Environmental Report

operating

Twice per ®
discharge
event

8-16

® Total dissolved solids
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Sampling Rationale

WNSP0O1B New York State SPDES Permit no. NY 0000973

This internal point is used to monitor mercury in effluent from the proposed mercury pretreatment process. Effluent
from this point is subsequently released to lagoon 3, which is monitored at point WNSPOO1.

For permit requirements, total Hg is analyzed by U.S. EPA Method 245.1. For mercury studies, samples are
analyzed by EPA Method 1631.

WNSP116 New York State SPDES Permit no. NY 0000973

This “pseudo-monitoring point,” assumed to be in Frank’s Creek, is calculated from actual total dissolved solids
(TDS) measurements and flow measurements from points WNSP001 and WNSP0O06 and from augmentation water.

| Sampling location WNSP116 is shown on Figure A-2. Sampling location WNSPO1B is nhot shown on the figures.
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2004 Monitoring Program
On-Site Effluent Monitoring

Liquid Effluents

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[ [ Timed ® Weekly ® = ® Grossalphalbeta, H-3
continuc_)us
I(;omé)osne Weekly ® Monthly composite
. e Iqui samples for gamma isotopic
c?osglblned facility liquid composited to 12 and Sr-00 (shared
IScharge with NY SDOH)
Required by: Weekly ® Quarterly composite for
samples C-14, Tc-99, 1-129,
® SPDES Permit composited to 4 U-232, U-233/234,
U-235/236, U-238, total
Reported in: X Pg42138 Pu-239/240,
m-
¢ Monthly SPDESDMR | 54 liquid ® Four per ® 16-32 ® TDS
® ASER before start,
WNSP006 near start, near
Frank’s Creek at the eng, and after
Security Fence en
Grab liquid ® Monthly ® 12 ® Hardness(Caand Mg)
Grab liquid ® Semiannual* ® 2 ® Temperature (field),
pH (field), dissolved
oxygen (field), TOX,
oil and grease
Grabliquid ® Semiannua* ® 2 ® TSS NPOC, NH3 (asN),
NO; (asN), NO, (as N),
bromide, fluoride,
chloride, sulfate, total
sulfide, surfactant (as
LAS), dpha-BHC, B, Ba,
Co, Fe, Na, Mn, Sb, Ti,
Tl, V, dissolved Al, As,
Cd, Cr, Cu, Hg (method
B | 1631), Ni, Pb, Se, Zn
Sourcewater Composite ® Weskly ® = ® Tota Fe
Required by: liquid
* SEOES Permit Grab liquid ® gir;iearggr ® 12-24 ® TDS
WNURRAW Reported in: before start, |
Utility Room Raw Water '
* Monthly SPDES DMR near end
Grab liquid ® Monthly ® 12 ® TOC, akalinity
Grab liquid ® Quarterly ® 4 ® Giadia,
cryptosporidium,
heterotrophic
| | bacteria

* Semiannual samples collected when points WNSP001 and WNSPQO7 are discharging.

VWVDP Annual Site Environmental Report
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Sampling Rationale

WNSPO06 DOE/EH-0173T, 5.10.1.1; New York State SPDES Permit no. NY0000973; 6 NYCRR, Parts 702—-704

By DOE Order all liquid effluent streams from DOE facilities shall be evaluated and their potential for release of
radionuclides addressed.

TDS is measured before the discharge begins, shortly after it begins, near the end, and after the end of each lagoon 3
discharge period to meet requirements of the site SPDES Permit. Measurements of TDS and flow are used to calculate
TDS at pseudo-monitoring point outfall 116 in Frank’s Creek.
Semiannual samples are collected when WNSP001 and WNSP0O7 are discharging.

WNURRAW New York State SPDES Permit no. NY0000973; 10 NYCRR, Part 5, Subpart 5-1
TDSismeasured near the beginning and end of each lagoon 3 discharge. Results are used for outfall 116 calculations.

(See WNSPQ06 above.)

| Sampling location WNSPOO06 is shown on Figure A-2. Sampling location WNURRAW is not shown on the figures.
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2004 Monitoring Program

On-Site Effluent Monitoring

Liquid Effluents

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Liquid effluent point [ 24-hour ® 3eachmonth ® 36 ® Gross aphalbeta, H-3,
for sanitary and utility composite pH, total suspended
plant combined liquid solids, NH3, NO»-N,
discharge BODg, total Fe, flow
. . Monthly ® Quarterly composite
Required by: samples for gamma isotopic
WNSPO0O7 ® SPDES Permit Composited to 4 and Sr-90
Sanitary Waste iuid ® ® ® ;
Discharge Reported in: Grab liquid 3 each month 36 Oil & grease
* Monthly SPDESDMR | Grab liguid ® Weekly ® 52 ® pH, settleable solids,
* ESR total residua chlorine,
* MTARs temperature
* ASER
Grab liguid ® Annual ® 1 ® Chloroform
Grab liguid ® Monthly ® 12 ® Fow, flow time
B-11
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Sampling Rationale

WNSP007 DOE Order 5400.5; DOE/EH-0173T, 2.3.3; New York State SPDES Permit no. NY 0000973
Monitoring of treated effluent from the sanitary and industrial wastewater treatment facility is performed in

accordance with the New York State SPDES Permit no. NY 0000973 and DOE Order 5400.5 criteria.

| Sampling location WNSPOOQ7 is shown on Figure A-2.
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2004 Monitoring Program

Environmental Surveillance

On-Site Surface Water

Sample Location
Code

Monitoring/Reporting
Requirements

Sampling
Type/Medium

Collection
Frequency

Total Annual
Sample Collections

Analyses Performed/
Composite Frequency

WNSWAM P
Northeast Svamp
Drainage

WNSW74A
North Svamp Drainage

Site surface
drainage

Reported in:
* ER

* MTARs
® ASER

Site surface
drainage

Reported in:
* ER

®* MTARs
® ASER

[~ Timed
continuous
composite
liquid

Grab liquid

24-hour
timed
continuous
composite

Timed
continuous
composite
liquid

Grab liquid

24-hour
timed
continuous
composite

* Sampled during ambient (i.e.,, non-wet weather) conditions.

VWVDP Annual Site Environmental Report

®  weekly

® Semiannual*

® Semiannual*

® Weekly

® Semiannual*

® Semiannual*

®

52 ®

Weekly samples ®
composited to 12

Weekly samples ®
composited to 4

52 ®

Weekly samples ®
composited to 12

Weekly samples ®
composited to 4

Gross apha/beta, H-3, flow

Monthly composite for
gamma isotopic and Sr-90
(shared with NY SDOH)

Quarterly composite
for C-14, 1-129, U-232,
U-233/234,U-235/236,
U-238, total U, Pu-238,
Pu-239/240, Am-241

Temperature (field), pH
(fied), TOX, ail and
grease

TSS, TDS, NPOC, NH3,
(asN), NOg (asN), NO,
(as N), bromide, fluoride,
sulfate, total sulfide,
surfactant (as LAS),
alpha-BHC, hardness (Ca
and Mg), total Al, B, Cd,
Co, Cr, Cu, Fe, Hg
(method 1631), Mn, Ni,
Pb, Sh, Se, Ti, TI, V, Zn,
dissolved As, Cu

Gross alpha/beta, H-3

Monthly composite for
gamma isotopic and S-90

Quarterly composite
for C-14, 1-129, U-232,
U-233/234,U-235/236,
U-238, total U, Pu-238,
Pu-239/240, Am-241

Temperature (field), pH
(fidd), TOX, ail and
grease

TSS, TDS, NPOC, NH3
(asN), NO3 (as N), NO,
(as N), bromide, fluoride,
sulfate, total sulfide,
surfactant (as LAS),
alpha-BHC, hardness (Ca
and Mg), total Al, B, Cd,
Co, Cr, Cu, Fe, Hg
(method 1631), Mn, Ni,
Pb, Sb, Se, Ti, TI, V, Zn,
dissolved As, Cu
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Sampling Rationale

WNSWAM P

WNSW 74A

DOE/EH-0173T, 5.10.1.1; 40 CFR, Part 122.26

Northeast site surface water drainage; provides for sampling of uncontrolled surface waters from this discrete drainage
path just before they leave the site's controlled boundary. Waters represent surface and subsurface drainages from the
construction and demolition debris landfill (CDDL), old hardstand areas, and other possible north plateau sources of
radiological or nonradiological contamination on the north plateau.

Monitoring for nonradiological parameters is performed during ambient conditions to verify authorized non-storm
water flows. Storm water monitoring is performed per WV DP-233, “Monitoring Plan for Storm Water Discharges
at the West Valey Demonstration Project.”

DOE/EH-0173T, 5.10.1.1; 40 CFR, Part 122.26
North site surface water drainage; provides for sampling of uncontrolled surface waters from this discrete drainage
path just before they leave the site's controlled boundary. Waters represent surface and subsurface drainages from lag

storage areas and other possible sources of radiological or nonradiological contamination on the north plateau.

Monitoring for nonradiological parameters is performed during ambient conditions to verify authorized non-storm
water flows. Storm water monitoring is performed per WVDP-233.

| Sampling locations are shown on Figure A-2.
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2004 Monitoring Program
Environmental Surveillance

On-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[ Surface water run-off [
from south portion
of SDA
Required by:
Grabliguid ® Monthly ® 12 maximum ® pH, tota suspended
WNSDADR ® |nterim Measures solids, oil & grease, flow,
SDA Run-Off Compliance gross alphalbeta, H-3,
gamma isotopic,
Reported in: precipitation
* ASER
® Reported to
NY SERDA
Drains subsurface
water from LLWTF
lagoon area Grab liquid Monthly ® ® Grossalphalbeta, H-3
Required by:
WNSP008* ¢ SPDES Permit Grab liquid 3eachmonth ® 36 ® Conductivity, pH,
French Drain ] BODg, total Fe, total
Reported in: recoverable Cd and Pb,
flow
® Monthly SPDES
DMR Grab liquid Annual ® 1 ® As, Cr, total Ag, and
* ER 7n
* MTARs
* ASER
Combined drainage
from facility yard Grab liquid Monthly ® ® Gross aphabeta, H-3,
area pH
WNSP005

Facility Yard Drainage

WNCOOLW
Cooling Tower Basin

Reported in:

®* MTARs
® ASER

Cools plant utility
steam system water

Reported in:

®* MTARs
® ASER

Grab liguid ® Quarterly ®

Monthly samples ®
composited to 4

* Although WNSPOO8 is listed in the SPDES Permit, it was capped off in May 2001 and is no longer being sampled.

VWVDP Annual Site Environmental Report
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Quarterly composite
for gamma isotopic
and Sr-90

Gross aphal/beta, H-3,
gamma isotopic,
Sr-90, pH
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Sampling Rationale

WNSDADR

WNSP0O08

WNSPO05

WNCOOLW

NY SERDA interim measures compliance.
DOE/EH-0173T, 5.10.1.3; New York State SPDES Permit no. NY 0000973

French drain of subsurface water from lagoon (LLWTF) area. The SPDES Permit also provides for sampling of
uncontrolled subsurface water from this discrete drainage path before these waters flow into Erdman Brook. Waters
represent subsurface drainages from downward infiltration around the LLWTF and lagoon systems. This point would
also monitor any subsurface spillover from the overfilling of lagoons 2 and 3. Sampling is of significance for both
radiological and nonradiological contamination. This point was capped off in May 2001 and is routinely checked to
verify that there is no discharge.

Generally in accordance with DOE/EH-0173T, 5.10.1.1 (previously in accordance with SPDES permit no.
NY0000973)

Provides for the sampling of uncontrolled surface waters from this discrete drainage path after outfall 007 discharge
into the drainage and before these waters flow into Erdman Brook. Waters represent surface and subsurface drainages
primarily from the main plant yard area. Historically, this point was used to monitor sludge pond and utility room
discharges to the drainage. These two sources have been rerouted. Migration of residual site contamination around the
main plant dictates surveillance of this point, primarily for radiological parameters.

Generally in accordance with DOE/EH-0173T, 5.10.1.1
Operational sampling carried out to confirm that radiological contamination is not migrating into the primary

coolant loop of the high-level waste treatment facility and/or plant utility steam systems. Migration from either
source might indicate radiological control failure.

| Sampling locations are shown on Figure A-2.
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2004 Monitoring Program
Environmental Surveillance

On-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
[~ Drains NYS Low-level [~
Waste Disposal Area o
Grab liquid ® Monthly 12 ® Gross alphalbeta, H-3,
WNFRC67* Reported in: pH
Frank’s Creek East of
the SDA ® MTARs Monthly samples ® Quarterly composites
® ASER composited to 4 for gamma isotopic
® Reported to and Sr-90
| NYSERDA |
[ DrainsNYSand B
WVDP disposal areas o
Grab liquid ® Weekly 52 ® Gross alpha/beta, H-3,
WNERB53* R@ortgj in: pH
Erdman Brook North of
Disposal Areas ®* MTARs Weekly samples ® Quarterly composites
® ASER composited to 4 for gamma isotopic
® Reported to and Sr-90
| NYSERDA |
Timed ® Weekl 52 ® pH, H-3
Drains WVDP disposal ccl>nmtinuous y
and storage area composite Weekly samples ® Monthly composite
_ liquid composited to 12 for gross aphal/beta,
WNNDADR Reported in: gamma isotopic, H-3
Drainage Between NDA
* MTARs
and oA * ASER Weekly samples ®  Quarterly composite
* Reported to composited to 4 for Sr-90, 1-129
NY SERDA o
Grab liquid ® Weekly 52 ® NPOC, TOX
[~ Drains WVDP storage [~
area -
Grab liquid ® Monthly 12 ® Gross alpha/beta, pH
WNDCELD Reported in:
Drainage South of
Drum Cell * MTARs Monthly samples ® Quarterly composite
: ASER composited to 4 for H-3, S-90, 1-129,
Reported to gamma isotopic
| NYSERDA |
g"ﬁ]tt?éoutri‘g‘r’]"a' Grab liquid ® Monthly 12 ® Gross aphalbeta, H-3,
WNNDATR** e gamma isotopic,
NDA Trench Interceptor Reported in: NPOC, TOX
Project
e MTARSs Monthl)_/ samples ® Quarterly composite
* ASER composited to 4 for 1-129
* Monthly sample also collected by NYSDOH
** Coordinated with Main Plant Operations
B-17
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Sampling Rationale

WNFRC67

WNERB53

WNNDADR

WNDCELD

WNNDATR

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of both the SDA and drum cell drainage into Frank’s Creek east of the SDA and
upstream of its confluence with Erdman Brook.

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of the drainages from the SDA and the WV DP storage and disposal areainto Erdman
Brook upstream of its confluence with Frank’s Creek.

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of the drainages from the SDA and the WVDP storage and disposal area into
Lagoon Road Creek upstream of the creek’s confluence with Erdman Brook.

DOE/EH-0173T, 5.10.1.1

Monitors the potential influence of drum cell drainage into Frank’s Creek south of the SDA and upstream of
WNFRC67.

Generally in accordance with DOE/EH-0173T, 5.10.1.1

Monitors groundwater in the vicinity of the NDA interceptor trench project. The grab sample is taken directly from
the trench collection system.

| Sampling locations are shown on Figure A-2.
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2004 Monitoring Program
Environmental Surveillance

On-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
WNSTAW Series
On-Site Sanding Water
Ponds Not Receiving
Effluent
WNSTAW4
Border Pond Southwest
of AFRT240 Water within
vicinity of
WNSTAWS5 airborne or water
Border Pond Southwest effluent from the
of DFTLD13 plant o
Grab liquid ® Annual ® 1lesch ® Gross dphabeta, H-3,
WNSTAW6 . location* Sr-90, gamma isotopic,
Borrow Pit Northeast of Reported in: pH, conductivity, Cl,
Project Facilities * MTARS Fe, Mn, Na,
e ASER NO5z+NOx-N, SO,

WNSTAW9
North Reservoir Near
Intake

WNSTAWB
Background Pond at
Sprague Brook
Maintenance Building

* Sampling depends upon on-site ponding conditions during the year.

B-19
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Sampling Rationale

WNSTAW Series DOE/EH-0173T, 5.10.1.1

Monitoring of on- and off-site standing waters at locations listed below. Although none receive effluent directly, the
potential for contamination is present except at the background location. Former collecting sites 1,2,3,7, and 8 were
deleted from the monitoring program because they were either built over or are now dry.

WNSTAW4 Border pond located south of AFRT240. Chosen as a location for showing potentially high concentrations, based
on meteorological data. This perimeter location is next to a working farm. Drainage extends through private
property and is accessible by the public.

WNSTAWS5 Border pond located west of Project facilities near the perimeter fence and DFTLD13. Chosen as a location for
showing potentially high concentrations, based on meteorological data. Location is next to a private residence and
potentially accessible by the general public.

WNSTAW6 Borrow pit northeast of Project facilities just outside the inner security fence. Considered the closest standing
water to the main plant and high-level waste facilities.

WNSTAW9 North reservoir near intake. Chosen to provide data in the event of potentially contaminated site potable water
supply. Location is south of main plant facilities.

WNSTAWB Pond located near the Sprague Brook maintenance building. Considered a background location; approximately 14
kilometers north of the WVDP.

| Sampling locations are shown on Figures A-2, A-3, and A-13.
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2004 Monitoring Program
Environmental Surveillance

On-Site Potable Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
WNDNK Series

Ste Potable Water

WNDNKMS Sources of potable water | Grabliquid @® Every third @® 4 each ® Gross apha/beta, H-3,
Maintenance Shop within site perimeter month (rotate location pH, conductivity
Drinking Water sampling at

WNDNKM P Reported in: wsguini

Main Plant Drinking o MTARS WNDNKEL)y

Water e ASER

WNDNKEL * Also reported to Grabliquid ® Quartely ® 4 ® Total haloacetic acids,
Environmental Cattarauigus County (WNDNKEL tqtal .tri halomethanes,
Laboratory Drinking only) giardia,

Water cryptosporidium,

heterotrophic bacteria

Sources of potable water

within site perimeter Grabligud ® Monthly ® 12 ® Gross alphalbeta, H-3,
pH, conductivity

WNDNKUR
Utility Room (EP-1) Reported in:
Potable Water Sorage
Tank : XSERRS Grabliquid* ® Annual ® 1 ® As Ba,Be, Cd, Cr, Hg,
Ni, Sb, Se, Tl, cyanide,
® Also reported to fluoride
Cattaraugus County

* Sample for NOg (as total nitrate) is collected by the Cattaraugus County Health Department. Pb and Cu also are sampled at this site based upon
Cattaraugus County Health Department guidance.

B-21
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Sampling Rationale

WNDNK Series Site drinking water; generally according to DOE/EH-0173T, 5.10.1.2; 10 NYCRR, Part 5, Subpart 5-1

Potable water sampling to confirm no migration of radiological and/or nonradiological contamination into the
site's drinking water supply.

WNDNKM S Potable water sampled at the maintenance shop in order to monitor a point that is at an intermediate distance
from the point of potable water generation and that is used heavily by site personnel.

WNDNKM P Same rationale as WNDNKM S but sampled at the break room sink in the main plant.

WNDNKEL Potable water sampled at the Environmental Laboratory. Disinfectant by-products are sampled at WNDNKEL,
the furthest location from the entry point (WNDNKUR).

WNDNKUR Sampled at the utility room potable water storage tank before the site drinking water distribution system. Sample
location is entry point EP-1.

] Sampling locations are within the site facilities and are not detailed on figures.
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2004 Monitoring Program

Environmental Surveillance

On-Site Groundwater

Sample Location
Code

Monitoring/Reporting
Requirements

Sampling

Type/Medium

Collection
Frequency

Total Annual
Sample Collections

Analyses Performed/
Composite Frequency

Low-Level Waste
Treatment Facility
(SSWMU #1)

103
104 C
105C
106
107
108
110
111
116 U
8604 C
8605

Miscellaneous Small
Units
(SSWMU #2)

201 U
204
205
206 C
208

Liquid Waste
Treatment System
(SSWMU #3)

301 B
302 U

Groundwater monitoring
points around site super

solid waste management
units (SSWMUs)

Reported in:

® ASER
® Quarterly Ground-
water Reports

of sampled
water

Grab liquid ®

Direct fidd ®
measurement

4 times per
year
(generally)*

Each sampling ®
event*

® Grossalpha, gross
beta, H-3*

4 each wdll
(generally)*

Twice each
sampling
event

® Conductivity, pH

NOTE: “U” designates upgradient, “B” designates background, and “C" designates crossgradient wells. The remainder are downgradient.

* Sampling frequency and analytes vary from point to point. See Appendix E®for a summary listing of al monitored analytes, a listing of analytes
monitored at each location, and results from each location.
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Sampling Rationale

On-Site DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F

Groundwater
The on-site WV DP groundwater monitoring program provides for the determination of water quality, focusing on
radiological and chemical surveillance of both active and inactive super solid waste management units (SSWMUS). In
addition, using wellssituated hydraulically upgradient (background) and downgradient of SSWM Us allows both detection
of groundwater contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater
protection was addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring was detailed in the “Groundwater Monitoring Plan,” WV DP-239.

SSWMU #1 Low-level waste treatment facilities, including four active lagoons — lagoons 2, 3, 4, and 5 — and an inactive, filled-
in lagoon — lagoon 1.

SSWMU #2 Miscellaneous small units, including the sludge pond, the solvent dike, the paper incinerator, the equalization basin,
and the kerosene tank.

SSWMU #3 Liquid waste treatment system containing effluent from the supernatant treatment system.

| Sampling locations are shown on Figures A-6 and A-7.
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2004 Monitoring Program
Environmental Surveillance

On-Site Groundwater

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
HLW Sorage and
Processing Tank
(SSWMU #4)
401 B
402 U
403 U
405 C
406
408
409
M aintenance Shop Groundwater monitoring |  Grab liquid ® 4times per ® 4 each wdll ® Grossalpha, gross
Leach Field points around site super year (generally)* beta, H-3*
(SSWMU #5) solid waste management (generaly)*
units (SSWMUs)
501 U
502 Reported in: Direct fidd ® Eachsampling ®  Twice each ® Conductivity, pH
measurement event* sampling event
;tow-Levzl Waste e ASER of sampled
orage Area .
(S0 0 Quney S| vt
602A
604
605
8607 U
8609 U

Chemical Process
Cell Waste Sorage
Area

(SSWMU #7)

704
706 B
707 C

NOTE: “U” designates upgradient, “B” designates background, and “C" designates crossgradient wells. The remainder are downgradient.

* Sampling frequency and analytes vary from point to point. See Appendix E®for asummary listing of all monitored analytes, a listing of analytes
monitored at each location, and results from each location.
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Sampling Rationale

On-Site
Groundwater

SSWMU #4

SSWMU #5

SSWMU #6

SSWMU #7

DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F

The on-site WV DP groundwater monitoring program provides for the determination of water quality, focusing on
radiological and chemical surveillance of both active and inactive super solid waste management units (SSWMUS). In
addition, using wellssituated hydraulically upgradient (background) and downgradient of SSWM Us allows both detection
of groundwater contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater
protection was addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring was detailed in the “Groundwater Monitoring Plan,” WV DP-239.

High-level waste storage and processing area, including the high-level radioactive waste tanks, the supernatant
treatment system, and the vitrification facility.

Maintenance shop sanitary leach field, formerly used by NFSand the WV DP to process domestic sewage generated by
the maintenance shop.

Low-level waste storage area; includes metal and fabric structures housing low-level radioactive waste being stored for
future disposal.

Chemical process cell (CPC) waste storage area, which contains packages of pipes, vessels, and debris from
decontamination and cleanup of the chemical process cell in the former reprocessing plant.

| Sampling locations are shown on Figures A-6 and A-7.
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2004 Monitoring Program
Environmental Surveillance

On-Site Groundwater

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency

Construction and
Demolition Debris
Landfill (CDDL)
(SSWMU #8)
801 U
802
803
804
8603 U
8612

Groundwater monitoring | Grab liquid ® 4 timesper ® 4 each well ® Grossalpha, gross
NRC-Licensed points around site super year (generally)* beta, H-3*
Disposal Area (NDA) solid waste management (generally)*
(SSWMU #9) units (SSWMUs)
901 U Reported in: Direct fidld ®  Each sampling ® Twice each ®  Conductivity, pH
902 U measurement event* sampling
903 * ASER of sampled event
906 ® Quarterly Ground- water
908 U water Reports
909
910
8610
8611
NDATR
IRTS Drum Cell
(SSWMU #10)
1005 U
1006
1007
1008b B
1008c B
Remote-Handled Groundwater monitoring | Grab liquid ® 4 times per 4 each well ® Grossapha, gross
Waste Facility points around the new year beta, H-3*
(Not in a SSAMU) RHWF
1301 U Reported in:
1302 U Direct fidld ® Each sampling®  Twice each ® Conductivity, pH
1303 ® ASER measurement event sampling
1304 ® Quarterly Ground- of sampled event

water Reports water

NOTE: “U” designates upgradient, “B” designates background, and “C" designates crossgradient wells. The remainder are downgradient.

* Sampling frequency and analytes vary from point to point. See Appendix E®for asummary listing of all monitored analytes, a listing of analytes
monitored at each location, and results from each location.

VWVDP Annual Site Environmental Report

Calendar Year 2004



Sampling Rationale

On-Site
Groundwater

SSWMU #8

SSWMU #9

SSWMU #10

Remote-Handled
Waste Facility

DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F

The on-site WV DP groundwater monitoring program provides for the determination of water quality, focusing on
radiological and chemical surveillance of both active and inactive super solid waste management units (SSWMUS). In
addition, using wellssituated hydraulically upgradient (background) and downgradient of SSWM Us allows both detection
of groundwater contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater
protection was addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring was detailed in the “Groundwater Monitoring Plan,” WV DP-239.

The construction and demolition debris landfill (CDDL); used by NFS and the WV DP to dispose of nonhazardous and
nonradioactive materials.

The NRC-licensed disposal area (NDA); contains radioactive wastes generated by NFS and the WVDP. The NDA is
bounded on its downgradient (northwest and northeast) perimeters by the interceptor trench, which is sampled at
monitoring point NDATR.

The integrated radioactive waste system (IRTS) treatment drum cell; stores cement-stablized low-level radioactive
waste.

Establish pre-operational basdine groundwater conditions in the area of the newly constructed remote-handled waste
facility (RHWF). Monitor groundwater in the vicinity of the RHWF.

| Sampling locations are shown on Figures A-6 through A-8.
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On-Site Groundwater and Seeps

2004 Monitoring Program
Environmental Surveillance

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency

State-Licensed B
Disposal Area
(SSWMMU #11)*
1101a U
1101b U
1101c U
1102a
1102b _ - .
1103a Groundwater monitoring | Grabliguid ® Semiannual ~ ® 2 each well ® Gross alphabeta, H-3,
1103b points around site super pH, conductivity,
1103c sol.id waste management turbidity
1104a units (SSWMUs)
1104b ) -
1104c¢ Reported in: Grabliqud ® Annua ® 1 each wdll ® Gammascan, beta-
1105a emitters (C-14, Sr-90,
1105b * ASER Tc-99, 1-129), VOCs
1106a U
1106b U
1107a
1108a U
1109a U
1109 U
1110a
1111a |

Groundwater seepage Grabligid ® Semiannual ® 2 each seep ® Gross alphalbeta, H-3,
North Plateau Seeps points along the (Quarterly at (4 at GSEEP) and (VOCsat GSEEP
(Not in an SSAMVIU) northeastern edge of the GSEEP) and SP12)

north plateau
GSEEP
SPo4 ep in:
SPO6 Reported In: Direct fidd ® Semiannualat ® 2 at SP12 ® pH, conductivity
SP11 ® ASER measurement SP12 (4 at GSEEP)
SP12 * Quarterly Groundwater | Of sampled (Quarterly at

Reports water GSEEP)

Miscellaneous Well points down-
well Points g;%d;ﬁ':fg;g;ﬁga”aﬁl 4| Crebliqid ® Annua | ® 1eachwdl ® Grossaphabeta,
(Not in an SSAVMU) aravel unit background &%ulars)ter y at (4 at NB1S) H-3

well
WP-A ) i
WP-C . Direct fidd ® Annual ® 1 each well pH, conductivity
WP-H Reported in: measurement (Quarterly at (4 at NB1S)

of sampled NB1S)

NB1S * ASER water

(Former Background
Wall)

® Quarterly Groundwater
Reports

NOTE: “U” designates upgradient, “B” designates background, and “C” designates crossgradient wells. The remainder are downgradient.

* SSWMU #11 is sampled by NY SERDA under a separate program.
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Sampling Rationale

On-Site
Groundwater

SSWMU #11

North Plateau
Seeps

DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F

The on-site WV DP groundwater monitoring program provides for the determination of water quality, focusing on
radiological and chemical surveillance of both active and inactive super solid waste management units (SSWMUS). In
addition, using wells situated hydraulically upgradient (background) and downgradient of SSWMUs allows both detection
of groundwater contamination and evaluation of the effects associated with the individual SSWMUs. Groundwater
protection was addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring was detailed in the “Groundwater Monitoring Plan,” WV DP-239.

The New York State-licensed disposal area (SDA) was operated by NFS as a commercial low-level disposal facility; it
also received wastes from NFS reprocessing operations.

Monitor groundwater emanating from the ground surface along the edge of the site's north plateau.

Well Points Monitor groundwater of known subsurface contamination in the north plateau area. All well points are downgradient
of the main plant.

WNWNB1S Former background well on the north plateau.

| Sampling locations are shown on Figures A-6 through A-8.
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2004 Monitoring Program
Environmental Surveillance

Off-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Timed ® Wesekly ® 52 weekly ® Monthly composite for
continuous samples gross alpha/beta, H-3
composite composited to 12
liquid
Weekly samples ® Quarterly composite for
composited to 4 gamma isotopic, C-14,
Sr-90, Tc-99, 1-129, U-232,
U-233/234, U-235/236,
Unrestricted surface U-238, totd U, Pu-238,
water, background Pu-239/240, Am-241
WFBCBKG* Renorted in: Grab liquid ® Monthly ® 12 ® Hardness(Caand Mg)
Buttermilk Creek Near Grabliguid ® Semiannua** ® 2 ® Temperature (field), pH
Fox Valley * MTARS (field), dissolved
(Background) e ASER oxygen (field), TOX,
* Reported to oil and grease
NYSERDA 24-hour  ® Semiannua** ® 2 ® TSS, TDS, NPOC, NHg
timed (asN), NOgz(as N),
continuous NO, (as N), bromide,
composite fluoride, chloride,
sulfate, total sulfide,
surfactant (as LAS),
alpha-BHC, B, Ba, Co,
Fe, Na, Mn, Sb, Ti, TI,
V, dissolved Al, As, Cd,
Cr, Cu, Hg (method
| | 1631), Ni, Pb, Se, Zn
Timed ® Wely ® 52 weekly ® Monthly composite for
continuous samples gross alpha/beta, H-3
composite composited to 12
liquid
Weekly samples ® Quarterly composite
composited to 4 for gamma isotopic,
Sr-90, Tc-99
WEBCTCB* Re;t.rl.cted surface waters | Grab liquid ® Monthly ® 12 ® Hardness (Caand Mg)
Butter milk Creek receiving plant effluents o ) )
Grab liquid ® Semiannua** ® 2 ® Temperature (field), pH
Upstream of Reported in: (field), dissolved
ggnﬂumcewctheek oxygen (field), TOX,
ttaraugus Creek at i
Thomas gorners Road * MTARs o g
* ASER 24-hour ® Semiannua** ® 2 ® TSS, TDS, NPOC, NH5
timed (asN), NOgz(as N),
continuous NO, (as N), bromide,
composite fluoride, chloride,
sulfate, total sulfide,
surfactant (as LAS),
apha-BHC, B, Ba, Co,
Fe, Na, Mn, Sb, Ti, TI,
V, dissolved Al, As, Cd,
Cr, Cu, Hg (method
| 1631), Ni, Pb, Se, Zn

* Monthly composites are also sent to NYSDOH.
** Semiannual samples collected when points WNSP0O01 and WNSP0O7 are discharging.

B-31
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Sampling Rationale

WFBCBKG DOE/EH-0173T, 5.10.1.1; 6 NYCRR, Part 702-704
Monitors background conditions of Buttermilk Creek upstream of the WV DP; allows for comparison to
downstream conditions. Monitoring for nonradiological parameters performed during discharges from WNSP001
and WNSPO007 for comparison with downstream conditions.

WFBCTCB DOE/EH-0173T, 5.10.1.1; 6 NYCRR, Part 702-704
Buttermilk Creek is the surface water that receives all WVDP effluents. WFBCTCB monitors the potential
influence of WVDP drainage into Buttermilk Creek upstream of Buttermilk Creek’s confluence with Cattaraugus

Creek. Monitoring for nonradiological parameters performed during discharges from WNSP0O01 and WNSP0O7 for
comparison with New York State ambient water quality standards (6 NYCRR, Part 702—704).

| Sampling locations are shown on Figure A-3.

VWWDP Annual Ste Environmental Report Calendar Year 2004



2004 Monitoring Program
Environmental Surveillance

Off-Site Surface Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Unrestricted surface
WFBIGBR water, background
Cattaraugus Creek at
Bigelow Bridge Reported in: Grabligud ® Monthly ~® 12 ® Gross aphalbeta, H-3,
(Background) Sr-90, gamma isotopic,
* MTARs pH
® ASER
Unrestricted surface Timed ~ ® Weekly ® 52 ® Gross alphabeta, H-3,
waters receiving plant continuous pH, flow
WFFELBR* effluents composite
Cattaraugus Creek at liquid Weekly samples ®  Flow-weighted
Felton Bridge Reported in: composited to 12 monthly composite
for gross aphal/beta,
®* MTARs H-3, Sr-90, and
® ASER gamma isotopic
Weekly samples ® Quarterly composite
| composited to 4 for Tc-99
* Monthly composites are also sent to NYSDOH.
B-33
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Sampling Rationale

WFBIGBR DOE/EH-0173T, 5.10.1.1

Monitors background conditions of Cattaraugus Creek at Bigelow Bridge, upstream of the WV DP; allows for
comparison to downstream conditions.

WFFELBR DOE/EH-0173T, 5.10.1.1

Because Buttermilk Creek empties into Cattaraugus Creek, WFFELBR monitors the potential influence of WVDP
drainage into Cattaraugus Creek directly downstream of the Cattaraugus Creek confluence with Buttermilk Creek.

] Sampling locations are shown on Figure A-3.
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2004 Monitoring Program
Environmental Surveillance

Off-Site Drinking Water

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
WFWEL Series:

WElIsOutsidethe
VWNYNSC Perimeter But
Near the WWVDP

WFWELO1
3.0 kmWest-Northwest

WFWELO02
1.5 km Northwest

WFWELO3
3.5 km Northwest

WFWEL04
3.0 km Northwest

WFWELO05
2.5 km Southwest

WFWELO06
(Background)
29 km South

WFWELOQ7
4.4 km North-Northeast

WFWELO08
2.5 km East-Northeast

WFWELO09
3.0 km Southeast

WFWEL10
7.0 km North

Drinking water supply;
groundwater near
facility*

Reported in:

* MTARs
® ASER

® ® Gross alphalbeta, H-3,
Sr-90, gamma isotopic,

pH, conductivity

Grab liquid ®  Annual 1 each location

* No drinking water wells are located in hydrogeological units affected by site activity.
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Sampling Rationale

Off-Site DOE/EH-0173T, 5.10.1.2

Drinking Water

WFWEL Series Eight of the ten listed off-site private residential drinking water wells represent the nearest unrestricted uses of
groundwater close to the WVDP. The ninth sample (WFWEL 10) is taken from a public water supply from deep
wells. The tenth drinking water well, WFWELO06, is located 29 kilometers south of the Project and is considered a
background drinking water source.

] Sampling locations are shown on Figures A-9, A-12, and A-13.
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2004 Monitoring Program
Environmental Surveillance

Off-Site Air
Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
AFFXVRD
3.0 km South-Southeast Continuous ®  Weekly ® 52 eachlocation ® Grossalphalbeta, flow
at Fox Valley ar
AFTCORD gzlatrticulate
3.7 km North-Northwest Iter Weekly filtees ~® Quarterly composite
at Thomas Corners composited to 4 for Sr-90, gamma
Road each location isotopic, flow
AFRT240* .
2.0 km Northeast on In addition, quarterly
Route 240 composite at
AFRSPRD and
AFSPRVL Air samples around AFGRVAL for
9.4 km North at WNYNSC perimeter and U-232, U-233/234,
Springville background U-235/236, U-238,
total U, Pu-238
AFWEVAL . ) ,
6.2 km South-Southeast | Reported in: Pu-239/240, Am-241
at st Valley
®* MTARs
AFBOEHN * ASER Continuous ®  Weekly ® 52 exchlocation ® H-3, flow
2.3 km Southwest on desiccant
Dutch Hill Road column for
AFRSPRD water vapor
1.5 km Northwest on collection at
Rock Springs Road AFRSPRD and
AFGRVAL
AFGRVAL
29 km South at Great
Valley (Background)
AFBLKST Continuous ® Monthly ® 12 composited to ® Quarterly composite

Bulk Sorage Ware-
house 2.2 km East-
Southeast at Buttermilk
Road

* Filter from duplicate sampler sent to NY SDOH.
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Sampling Rationale

AFFXVRD DOE/EH-0173T, 5.7.4

AFTCORD

AFRT?240 Air samplers put into service by NFS as part of the site's original monitoring program at perimeter locations
chosen to obtain data from places most likely to provide highest concentrations. Choice of location based on
meteorological data.

AFSPRVL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler located on private property in a hearby community within 15 kilometers of the site
(north).

AFWEVAL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler located in a nearby community within 15 kilometers of the site (southeast).

AFBOEHN DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Perimeter location chosen to obtain data from the place most likely to provide the highest elevated release
concentrations. AFBOEHN is located on NY SERDA property at the perimeter. Choice of location based on
meteorological data.

AFRSPRD DOE/EH-0173T, 5.7.4
Perimeter location chosen to obtain data from the place most likely to provide the highest ground-level release
concentrations. AFRSPRD is on WNYNSC property outside the main plant operations fenceline. H-3 and 1-129
are sampled here because the sampling trains were easy to incorporate and the location was most likely to receive
effluent releases. Choice of location based on meteorological data.

AFGRVAL DOE/EH-0173T, 5.7.4; DOE/EP-0023, 4.2.3
Off-site (remote) sampler considered representative of natural background radiation. Located on privately owned
property 29 kilometers south of the site (typically upwind). H-3 and 1-129 sampled here also.

AFBLKST DOE/EH-0173T, 5.7.4
Off-site monitoring of bulk storage warehouse, near the site perimeter.

| Sampling locations are shown on Figures A-5, A-12, and A-13.
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2004 Monitoring Program

Environmental Surveillance

Fallout, Sediment, and Soil

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
AFDHFOP
2.3 km Southwest
AFEXFOP Collection of fallout
3.0 km South-Southeast partl.cglat.&e and
precipitation around the
AFTCFOP WNYNSC perimeter Integrated  ®  Monthly ®  12eachlocation ® Grossalphalbeta, H-3,
3.7 km North-Northwest precipitation pH, gamma isotopic,
Reported in: volume
AF24FOP
2.0 km Northeast * MTARS
® ASER
ANRGFOP
Rain Gauge On-Site
Long-term fallout Surfaceplug ®  Annual ® leachlocation ® Grossadphabeta,
accumulation composite gamma isotopic, Sr-90,
SF Soil Series oil Pu-238, Pu-239/240,
Surface Soil at Each of . Am-241
9 Air Samplers Reported in: In addition at SFRSPRD,
SFBOEHN, and
® MTARs SFGRVAL: U-232,
| ®* ASER | U-233/234, U-235/236,
— — U-238, and total U
SFCCSED
Cattaraugus Creek at
Felton Bridge
SFSDSED
Cattaraugus Creek at
Springville Dam <ed
Deposition in iment . .
SFBISED downstream of facility SGerdab stream ®  Annual (Split ® leschlocation ® Gross ai_phalbgta,
Cattaraugus Creek at effluents iment SFSDSED and gamma isotopic, Sr-90,
Bigelow Bridge SFBCSED with U-232, U-233/234,
(Background) Reported in: NY SDOH) U-235/236, U-238,
SFTCSED total U, Pu-238,
Buttermilk Creek at * MTARs PL-239/240, Am+-241
Thomas Corners Road * ASER
SFBCSED
Buttermilk Creek at Fox
Valley Road
(Background)
ge'\'né)-”'ate Soi Surface soil correspond- | Surfaceplug ®  Annual ®  leachlocation ® Grossalphabeta, gamma
' ing to site drainage paths| or grab isotopic, Sr-90, U-232,
Sxsw7an ey e paraly oz o
(Near WNSW74A) composed of sediments. Pu-23é/240, and Amr2£‘11,
. Al, Sh, As, Ba, Be, Cd, Ca,
(Sl\lrleg\er P M) Reported in: Cr, Co, Cu, Fe, Pb, Mg,
Mn, Hg, Ni, K, Sg, Ag,
[ ]
SNSP006 MTARs Na T, V, Zn
® ASER
(Near VWNSPOO06) | |
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Sampling Rationale

AFDHFOP DOE/EP-0023, 4.7

AFFXFOP

AFTCFOP Collection of fallout particles and precipitation around the site perimeter at established air sampling locations:

AF24FOP AFDHFOP (Dutch Hill at Boehn Road), AFFXFOP (Fox Valley Road), AFTCFOP (Thomas Corners), AF24FOP
(Route 240). Indicates short-term effects.

ANRGFOP Fallout particles and precipitation collected on-site by the Environmental Laboratory at the rain gauge. Indicates
short-term effects.

SF Soil Series DOE/EH-0173T, 5.9.1
Off-site soils collected at air sampling locations: SFWEVAL (West Valley), SFFXVRD (Fox Valley Road), SFSPRVL
(Springville), SFTCORD (Thomas Corners), SFRT 240 (Route 240), SFBOEHN (Boehn Road-Dutch Hill), SFGRVAL
(Great Valley), SFRSPRD (Rock Springs Road), and SFBLK ST (bulk storage warehouse): Collection of long-term
fallout data at established air sampler locations via soil sampling.

SFCCSED DOE/EH-0173T, 5.12.1
Sediment deposition in Cattaraugus Creek at Felton Bridge. Location is the first point of public access to Cattaraugus
Creek downstream of its confluence with Buttermilk Creek.

SFSDSED DOE/EH-0173T, 5.12.1
Sediment deposition in Cattaraugus Creek at Springville Dam. Reservoir provides ideal settling and collection location
for sediments downstream of the Buttermilk Creek confluence with Cattaraugus Creek. Located downstream of
SFCCSED.

SFBISED DOE/EH-0173T, 5.12.1
Sediment deposition in Cattaraugus Creek at Bigelow Bridge. Location is upstream of the Buttermilk Creek confluence
with Cattaraugus Creek and serves as the Cattaraugus Creek background location.

SFTCSED DOE/EH-0173T, 5.12.1
Sediment deposition in Buttermilk Creek at Thomas Corners immediately downstream of all facility liquid
effluents.

SFBCSED DOE/EH-0173T, 5.12.1
Sediment deposition in Buttermilk Creek upsteam of facility effluents (background).

SN Soil Series DOE/EH-0173T, 5.9.1.
On-site soil. (Samples may be partially composed of sediments.) SNSW74A (surface soil near WNSW74A),
SNSWAM P (surface soil hear WNSWAM P), and SNSP006 (surface soil near WNSPO006): Locations to be
specifically defined by geographic coordinates. Correspond to site drainage pattern flows (i.e., most likely area of
radiological deposition/accumulation).

] Sampling locations are shown on Figures A-2 through A-5, A-12, and A-13.
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2004 Monitoring Program
Environmental Surveillance

Off-Site Biological

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
BFFCATC
Fish From Cattaraugus
Creek Downstream of
Its Confluence With
Buttermilk Creek
Fish in waters up- and Individuak ® Annual ® 10 fish each ® Gamma isotopic and
BFFCATD downstream of facility collection, (samples at location Sr-90in edible
Fish From Cattaraugus effluents biological BFFCATC portions of each
Creek Downstreamof the and individual fish, %
Springville Dam Reported in: BFFCTRL moisture
shared with
BFFCTRL * MTARs NY SDOH)
Control Fish Sample * ASER
From Nearby Stream
Not Affected by the
WVDP (7 kmor More
Upstream of Site
Effluent Point;
Background)
Milk from animals
BFMREED foraging at locations
Dairy Farm near the facility
3.8 km North-Northwest perimeter and at Grab ® Monthly ® 12 monthly ® Quarterly composite
background sites biological (samples at samples for gamma isotopic,
BFMCTLS BFMREED composited to H-3, Sr-90, and 1-129
Control Location 25 km Reported in: shared with 4 each location
South (Background) NY SDOH)
* MTARs
® ASER
BEMWIDR Milk from animals
Dairy Farm foraging near the site
3.0 km Southeast perimeter Grab ® Anmnua ®  leach ® Gamma isotopic, H-3,
. biological location Sr-90, and 1-129
BEMSCHT Reported in:
Dairy Farm
4.8 km South * MTARs
® ASER
B-41
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Sampling Rationale

BFFCATC DOE/EH-0173T, 5.11.1.1

BFTCATD
Radioactivity may enter a food chain in which fish are a major component and are consumed by the local
population.

BFFCTRL Contral fish sample; provides background data for comparison with data from fish caught downstream of facility
effluents.

BFMREED DOE/EH-0173T, 5.8.2.1

BFMCTLS

BFMW!IDR Milk is consumed by all age groups and is frequently the most important food that could contribute to the

BFMSCHT radiation dose. Dairy animals pastured near the site allow adequate monitoring. Control milk samples are collected
far from the site to provide background data for comparison with data from near-site milk samples.

| Sampling locations are shown on Figures A-9, A-12, and A-13.
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2004 Monitoring Program
Environmental Surveillance

Off-Site Biological

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Fruit and vegetables
BFVNEAR* grown near facility
Nearby Locations perimeter, downwind if Grab ® Annual ®  3each (splitwith ® Gammaisotopic and
possible, and at back- biological (at harvest) NY SDOH) Sr-90 analysis of
BFVCTRL* ground locations (fruits and edible portions, H-3 in
Remote Locations (16 _ vegetables) free moisture, %
km or More From Reported in: moisture
Facility; Background)
* MTARs
® ASER
BFBNEAR Meat (beef foraging
Beef Animal From near facility perim-
Nearby Farmin eter, downwind if
Downwind Direction possible, and a Grab ® Semianud ® 2eachlocation @® Gamma isotopic and
background location) biological Sr-90 analysis of
BFBCTRL meat, H-3 in free
Beef Animal From Reported in: moisture, % moisture
Control Location 16 km
or More From Facility * MTARSs
(Background) * ASER
[ B Individuaik ® Annual, during ® 3 ® Gamma isotopic and
BFDNEAR Venison (deer foraging collection, hunting season Sr-90 analysis of
Deer inMcinity of the near facility perimeter biological (BFDNEAR meat, H-3 in free
Site and at background sample split moisture, % moisture
locations) with NYSDOH)
BFDCTRL
Control Deer 16 kmor Reported in: Duringyear as ® 3 ® Gamma isotopic and
More From the Facility available Sr-90 analysis of
(Background) ® MTARs (BFDCTRL meat, H-3 in free
® ASER sample split moisture, % moisture
| | with NY SDOH)

* Near-site and control corn, apple, and bean samples are identified specifically as follows: corn = BFVNEAC and BFVCTRC; apples =
BFVNEAAF and BFVCTRA; beans=BFVNEAB and BFVCTRB.
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Sampling Rationale

BFVNEAR DOE/EH-0173T, 5.8.2.2
Fruits and vegetables (corn, apples, and beans or leafy vegetables, if available) collected from areas near the site.
These samples are collected, if possible, from areas near the site predicted to have worst-case downwind
concentrations of radionuclides in air and soil. Sample analysis reflects steady state/chronic uptake or contamination
of foodstuffs as a result of site activities. Possible pathway directly to humans or indirectly through animals.

BFVCTRL DOE/EH-0173T, 5.8.2.2
Fruits and vegetables collected from an area remote from the site. Background fruits and vegetables collected for
comparison with near-site samples. Collected in area(s) of no possible site effects.

BFBNEAR DOE/EH-0173T, 5.8.2.3
Beef collected from animals raised near the site and foraging downwind of the site in areas of maximum probable
effects. Following the rationale for vegetable matter collected near the site (BFVNEAR), edible flesh portion of beef
animals is analyzed to determine possible radionuclide content passable directly to humans.

BFBCTRL DOE/EH-0173T, 5.8.2.3
Beef collected from animals raised far from the site. Background beef collected for comparison with near-site
samples. Collected in area(s) of no possible site effects.

BFDNEAR DOE/EH-0173T, 5.8.3
Venison from near-site deer. Samples are taken from deer killed in collisions with vehicles. Sample rationale is similar
to BFBNEAR.

BFDCTRL DOE/EH-0173T, 5.8.3
Venison from deer living far from the site. Background deer meat collected for comparison with near-site samples.
Collected in area(s) of no possible site effects.

] Sampling locations are shown on Figures A-9, A-12, and A-13.
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2004 Monitoring Program
Environmental Surveillance

Off-Site Direct Radiation

Sample Location
Code

Monitoring/Reporting

Requirements

Sampling

Type/Medium

Collection Total Annual Analyses Performed/
Frequency Sample Collections Composite Frequency

DFTLD Series
Thermol uminescent
Dosimetry (TLD)
Off-Ste:

#1-#16

Each of 16 Compass
Sectors at Nearest
Accessible Perimeter
Point

#20
1,500 m Northwest
(Downwind Receptor)

#21

Springville
9.4 km North

#22
West Valley
6.2 km South-Southeast

#23

Great Valley
29 km South
(Background)

Direct radiation
around facility

Reported in:

®* MTARs
® ASER

TLD

VWVDP Annual Site Environmental Report
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Sampling Rationale

Direct Radiation DOE/EH-0173T, 5.5; DOE/EP-0023, 4.6.3

Off-Site
TLDs offer continuous integrated environmental gamma-ray monitoring and have been deployed systematically
about the site. Off-site TLDs are used to verify that site activities have not adversely affected the surrounding

environs.
An annual high-pressure ion chamber (HPIC) gamma radiation measurement was completed at all locations in order

to confirm TLD measurements.

| Sampling locations are shown on Figures A-11 through A-13.
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2004 Monitoring Program
Environmental Surveillance

On-Site Direct Radiation

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
DNTLD Series [ [
Thermol uminescent
Dosimetry (TLD)
On-Site:
#18, #19, #33
At Three Corners of the
SDA
#24, #26-#32, #34 Direct radiation
9 TLDSat the Security around facility Integrating ® Quarterly ® TLD cards at ® Quarterly gamma
Fence Around the Site _ TLD each location radiation exposure
Reported in: collected 4

#35, #36, #38-#40 times per year

5 TLDs On-Site Near * MTARS
Operational Areas * ASER
#25

Rock Springs Road
500 m North-Northwest
of the Plant

#42
SDA T-1 Building

#43
SDA west Perimeter
Fence
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Sampling Rationale

Direct Radiation DOE/EH-0173T, 5.4 and 5.5

On-Site
On-site TLDs monitor waste management units and verify that the potential dose rate to the general public (i.e., at
Rock Springs Road) is below 100 mrem/year (1 mSv/year) from site activities.

An annual high-pressure ion chamber (HPIC) gamma radiation measurement is completed at all locations in order to
confirm TLD measurements.

Potential TLD sampling locations are continually evaluated with respect to site activities.

| Sampling locations are shown on Figure A-10.
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Appendix C-1

Summary of Water Limits, Guidelines, and Standards
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Table C-1A
West Valley Demonstration Project State Pollutant Discharge Elimination
System (SPDES) Sampling Program

Outfall Par ameter Daily Maximum Limit* Sample Frequency

001 (Processand Storm  Flow Monitor 2 per discharge

Wastewater) Aluminum, total 14.0mg/L 2 per discharge
Ammonia(NH,) Monitor 2 per discharge
Arsenic, dissolved 0.15mg/L 2 per discharge
BOD, 10.0mg/L 2 per discharge
Iron, total Monitor 2 per discharge
Zinc, total recoverable 048 mg/L 2 per discharge
Suspended solids 45.0mg/L 2 per discharge
Cyanide, anenableto chlorination 0.022mg/L 2 per discharge
Settleable solids 0.30mL/L 2 per discharge
pH (range) 6.5-85 2 per discharge
Oil and grease 15.0mg/L 2 per discharge
Sulfate(as S) Monitor 2 per discharge
Sulfide, dissolved 04mg/L 2 per discharge
Manganesg, total 2.0mg/L 2 per discharge
Nitrate (asN) Monitor 2 per discharge
Nitrite (asN) 0.1mg/L 2 per discharge
Chromium, total recoverable 0.3mg/L 2 per discharge
Chromium, hexavalent, total recoverable 0.011mg/L 2 per discharge
Cadmium, total recoverable 0.002mg/L 2 per discharge
Copper, tota recoverable 0.030mg/L 2 per discharge
Copper, dissolved Monitor 2 per discharge
Lead, total recoverable 0.006 mg/L 2 per discharge
Nickel, total recoverable 0.14mg/L 2 per discharge
Dichlorodifluoromethane 0.01mg/L annual
Trichlorofluoromethane 0.01mg/L annual
3,3-dichlorobenzidine 0.01mg/L 2 per discharge
Tributyl phosphate 32mg/L 2 per discharge
Vanadium, total recoverable 0.014mg/L 2 per discharge
Cobalt, total recoverable 0.005mg/L 2 per discharge
Sdlenium, total recoverable 0.004 mg/L 2 per discharge
Hexachlorobenzene 0.02mg/L 2 per discharge
Alpha- BHC 0.00001 mg/L 2 per discharge
Heptachlor 0.00001 mg/L 2 per discharge
Surfactants(asLAS) 04mg/L 2 per discharge
Xylene 0.05mg/L 2 per discharge
2-butanone 0.5mg/L 2 per discharge
Total dissolved solids Monitor 2 per discharge
Mercury, total 0.0002 mg/L 2 per discharge

* Daily average limitations are also identified in the permit but require only monitoring for all parameters except
total aluminum (daily average limit - 7.0 mg/L); suspended solids (daily average limit - 30.0 mg/L); BOD, for the
sum of outfalls 001, 007, and 008 (daily average limit - 5.0 mg/L); and ammonia for the sum of outfalls 001 and
007 (daily average limit - 1.49 mg/L).

C-3
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Table C-1A (concluded)
West Valley Demonstration Project State Pollutant Discharge Elimination
System (SPDES) Sampling Program

Outfall Parameter Daily Maximum Limit* Sample Frequency

001 (concluded) Barium 0.5mg/L annual
Antimony 1.0mg/L annual
Chloroform 0.3mg/L annual
Bis(2-ethylhexyl)phthal ate 1.6mg/L semiannual
4-Dodecene 0.6mg/L semiannual
Titanium 0.65mg/L semiannual
Bromide 50mg/L quarterly
Boron 2.0mg/L quarterly

01B (Internal Process  Flow Monitor weekly

M onitoring Point) Mercury, total 10.0pug/L 2 per month

007 (Sanitary and Flow Monitor 3 per month

Utility Wastewater) Ammonia(asNH,) Monitor 3 per month
BOD, 10mg/L 3 per month
Iron, total Monitor 3 per month
Salids, suspended 45.0mg/L 3 per month
Solids, settleable 0.3mL/L weekly
pH (range) 6.5-85 weekly
Nitrite (asN) 0.1mg/L 3 per month
Oil and grease 15mg/L 3 per month
Chlorine, total residual 0.1mg/L weekly
Chloroform 0.20mg/L annual

008 (French Drain Flow Monitor 3 per month

Wastewater) BOD, 50mg/L 3 per month
Iron, total Monitor 3 per month
pH (range) 6.5-85 3 per month
Cadmium, total recoverable 0.002mg/L 3 per month
Lead, total recoverable 0.006 mg/L 3 per month
Silver, tota 0.008mg/L annual
Zinc, total 0.100mg/L annual
Arsenic 0.17mg/L annual
Chromium 0.13mg/L annual

Sum of Outfalls001, Iron, total 0.30mg/L 3 per month

007, and 008 BOD, Monitor 3 per month

Sum of Outfalls001 Ammonia(asNH,) 21mg/L 3 per month

and 007

Pseudo-monitoring Solids, total dissolved 500 mg/L 2 per discharge

point (116)

* Daily average limitations are also identified in the permit but require only monitoring for all parameters except
total aluminum (daily average limit - 7.0 mg/L); suspended solids (daily average limit - 30.0 mg/L); BOD, for the
sum of outfalls 001, 007, and 008 (daily average limit - 5.0 mg/L); and ammonia for the sum of outfalls 001 and
007 (daily average limit - 1.49 mg/L).

C-4
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Table C-1B
New York Water Quality Standards and Guidelines®

Parameter Units ClassA ClassB | ClassC | ClassD ClassGA
Gross Alpha” pCi/L (uG/mL) | 15(1.5E-08) - - - 15 (1.5E-08)
GrossBeta® pCi/L (uG/mL) | 1,000 (1E-06) -- -- -- 1,000 (1E-06)
Tritium (H-3) pCi/L (uGi/mL) = 20,000 (2E-05) -- -- -- -
Strontium-90 pCi/L (uGi/mL) 8 (8E-09) - - - -
Alpha BHC mg/L 0.000002 0.000002 | 0.000002 | 0.000002 0.00001
Aluminum, Dissolved mg/L 0.10 0.10 0.10 -- --
Aluminum, Total mg/L -- -- -- - -
Ammonia, Total asN mg/L 0.09-21 0.09-21 | 00921 | 0.67-29 20
Antimony, Total mg/L 0.003 -- -- -- 0.003
Arsmic, Dissolved mg/L 0.050 0.150 0.150 0.340 --
Arsenic, Total mg/L 0.050 - - - 0.025
Barium, Total mg/L 1.00 -- -- -- 1.00
Beryllium, Total mg/L 0.003 d d -- 0.003
Bicarbonate Alkalinity (as CaCO,) mg/L - - - - -
Boron, Total mg/L 10.0 10.0 10.0 -- 1.00
Bromide my/L 2.00 - -- -- 2.00
Cadmium, Dissolved® mg/L - - - - -
Cadmium, Total mg/L 0.005 -- -- -- 0.005
Calcium, Total mg/L - - - - -
Carbonate Alkalinity (as CaCOs,) mg/L - - - - -
Chloride my/L 250 - -- -- 250
Chromium, Dissolved® mg/L - - - - -
Chromium, Total mg/L 0.05 - -- -- 0.05
Cobalt, Total" my/L 0.005 0.005 0.005 0.110 -
Conductivity Lmhos'cm@25°C - - - - -
Copper, Dissolved® mg/L - - - - -
Copper, Total mg/L 0.20 - -- -- 0.20
Cyanide mg/L 0.0052 0.0052 ' 0.0052 0.22 0.200
Dissolved Oxygen (minimum) mg/L 40 40 40 30 -
Fluoride® mg/L -- -- -- -- 15
Har dness mg/L - - - - -
I'ron and M anganese (sum) mg/L - - - - 0.500

-- No applicable guideline or reference standard available

Note: All water quality and metals standards are presented in mg/L (ppm) to provide consistency in comparisons.
3 Source: 6 NYCRR Parts 701-704; The most stringent applicable pathway (e.g., wildlife, aquatic, human health)
values are reported.

b Gross al pha standard includes radium-226, but excludes radon and uranium; however WW/DP results include
these isotopes.

¢ Gross beta standard excludes strontium-90 and al pha emitters, however WWDP resultsinclude these i sotopes.

4 Berylliumstandard for classes“ B” and “ C" are based on stream hardness values.

¢ Sandards for these constituents vary according to stream location hardness val ues.

fpH shall not be lower than 6.5 or the pH of natural groundwater, whichever islower, nor shall pH be greater than
8.5 or the pH of the natural groundwater, whichever is greater.

9 Applies to the sum of those organic substances which have individual human health water source standards listed
at 0.100 mg/L or lessin 6 NYCRR Part 703.5

h Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-1B (concluded)
New York Water Quality Standards and Guidelines®

Par ameter Units ClassA ClassB @ ClassC | ClassD ClassGA
Iron, Total mg/L 0.30 0.30 0.30 0.30 0.30
L ead, Dissolved® mg/L - - - - --
Lead, Total mg/L 0.050 -- -- -- 0.025
Magnesium, Total mg/L 35.0 - - - 35.0
Manganese, Total mg/L 0.30 - - - 0.30
Mercury, Dissolved mg/L 0.0000007 0.0000007, 0.0000007 0.0000007 --
Mercury, Total mg/L 0.0007 -- -- -- 0.0007
Nickel, Dissolved® mg/L - - - - -
Nickel, Total mg/L 0.10 -- -- -- 0.10
Nitrate-N mg/L 10.0 -- -- -- 10.0
Nitrate + Nitrite mg/L 10.0 10.0 10.0 10.0 10.0
Nitrite-N mg/L 0.10 0.10 0.10 - 1.00
NPOC? mg/L 0.10 - - - -
Oil & Grease mg/L -- -- -- -- -
pH U 6.5-8.5' 6585 | 6585 @ 6.0-95 6.5-8.5'
Potassium, Total mg/L -- -- -- -- --
Selenium, Dissolved mg/L 0.0046 0.0046 0.0046 -- --
Selenium, Total mg/L 0.01 -- -- -- 0.01
Silver, Total mg/L 0.05 -- -- -- 0.05
Sodium, Total mg/L - - - - 20.0
Solids, Settleable mg/L -- -- -- -- --
Solids, Total Dissolved mg/L 500 500 500 - 500
Solids, Total Suspended mg/L - - - - --
Sulfate mg/L 250 -- -- -- 250
Sulfide (undissociated form) mg/L 0.002 0.002 0.002 -- 0.050 (asHS)
Surfactants (asLAS) mg/L 0.04 0.04 0.04 - --
Thallium, Total” mg/L 0.0005 0.008 0.008 0.020 0.0005
Titanium, Total mg/L -- -- -- - --
TOX (total organic halides)® mg/L 0.10 - - - --
Vanadium, Total" mg/L 0.014 0.014 0.014 0.190 --
Zinc, Dissolved® mg/L - - - - -
Zinc, Total mg/L 2.00 -- -- -- 2.00

-- No applicable guideline or reference standard available

Note: All water quality and metals standards are presented in mg/L (ppm) to provide consistency in comparisons.
HS- Hydrogen sulfide

3 Source: 6 NYCRR Parts 701-704; The most stringent applicable pathway (e.g., wildlife, aquatic, human health)
values are reported.

b Gross al pha standard includes radium-226, but excludes radon and uranium; however WW/DP results include
these isotopes.

¢ Gross beta standard excludes strontium-90 and al pha emitters, however VWWDP resultsinclude these isotopes.
4Beryllium standard for classes“B” and“ C” are based on stream hardness.

¢ Sandards for these constituents vary according to stream location hardness val ues.

fpH shall not be lower than 6.5 or the pH of natural groundwater, whichever islower, nor shall pH be greater than
8.5 or the pH of the natural groundwater, whichever is greater.

9 Applies to the sum of those organic substances which have individual human health water source standards listed
at 0.100 mg/L or lessin 6 NYCRR Part 703.5

h Sandards for cobalt, thallium, and vanadium are acid-soluble.

C-6
VWVDP Annual Ste Environmental Report Calendar Year 2004



Table C-1C
New York Sate Department of Health/U.S. Environmental Protection Agency
MCLs, MCLGs, and Raw Water Sandards

. NYSDOH or b NY SDOH Raw Water

Parameter Units EPA MCL? EPAMCLG Standards
Gross Alpha pCi/L (uCi/mL) 15 (1.5E-08)d 0 -
Gross Beta pCi/L (uCi/mL) 50 (5E-08)° 0 1,000 (1E-06)
Tritium (H-3) pCi/L (uCi/mL) 20,000 (2E-05) - -
Strontium-90 pCi/L (uCi/mL) 8 (8E-09) - 10 (1E-08)
Antimony, Total mg/L 0.006 0.006 --
Arsenic, Total mg/L 0.05 -- 0.05
Barium, Total mg/L 2.00 2.00 1
Beryllium, Total mg/L 0.004 0.004 -
Cadmium, Total mg/L 0.005 0.005 0.01
Chromium, Total mg/L 0.10 0.10 --
Conductivity umhos/'cm@25°C - - -
Cyanide mg/L 0.2 0.2 <0.1
E. Coli NA one positive sample 0 -
Fluoride mg/L 22 - 15
Free Resdual Chlorine mg/L 0.02 (min) 4.0 (max) - -
Haloacetic Acids -Five (5) mg/L 0.060 - -
Iron, Total mg/L 0.3 -- --
Mercury, Total mg/L 0.002 0.002 0.005
Nickd, Total mg/L -- -- --
Nitrate-N mg/L 10 10 --
pH SuU -- -- 6.5-8.5
poC' mg/L - 0.0005 -
Sdenium, Total mg/L 0.05 0.05 0.01
Solids, Total Dissolved mg/L -- -- 500
Thallium, Total mg/L 0.002 0.0005 --
Total Coliform NA 2 or more positive samples zero -
Total Trihalomethanes mg/L 0.080 - -
Turbidity NTU 1 (max) - -

-- No applicable guideline or reference standard available

Note: All water quality and metals standards are presented in mg/L (ppm) to provide consistency in comparisons.
NA - Not applicable

3aMCL - Listed isNYSDOH or EPA Maximum Contaminant Level. Sources: 40 CFR 141 and/or 5 NYCRR 5-1.52,
whichever is more stringent.

b MCLG - Maximum Contaminant Level Goal (non-enforceable) aslisted in 40 CFR Part 141

¢ Source: 10 NYCRR Part 170.4

4 Alpha guideline includes radium-226, but excludes uranium; however, WVDP results include these isotopes.

¢ Average annual concentration assumed to produce a total body organ dose of 4 mrem/year

fPOC - Principle Organic Contaminant
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Table C-1D
U.S. Department of Energy Derived Concentration Guides (DCGs)?

Radionuclide Units Concentration in Ingested Water
GrossAlpha (as Am-241)° pGi/mL 3E-08
Gross Beta (as -90)° pGi/mL 1E-06
Tritium (H-3) pCi/mL 2E-03
Carbon-14 (C-14) pCi/mL 7TE-05
Patassum-40 (K-40) pCi/mL 7TE-06
Cobalt-60 (Co-60) pCi/mL 5E-06
Srontium-90 (S-90) pCi/mL 1E-06
Technetium-99 (Tc-99) pCi/mL 1E-04
| odine-129 (1-129) pCi/mL 5E-07
Cesum-137 (Cs-137) pCi/mL 3E-06
Europium-154 (Eu-154) pCi/mL 2E-05
Uranium-232 (U-23?2) pCi/mL 1E-07
Uranium-233 (U-233) pCi/mL 5E-07
Uranium-234 (U-234) pCi/mL 5E-07
Uranium-235 (U-235) pCi/mL 6E-07
Uranium-236 (U-236) pCi/mL 5E-07
Uranium-238 (U-238) pCi/mL 6E-07
Plutonium-238 (Pu-238) pCi/mL 4E-08
Plutonium-239 (Pu-239) pCi/mL 3E-08
Plutonium-240 (Pu-240) pCi/mL 3E-08
Americium-241 (Am-241) pCi/mL 3E-08

a DCGs are established in DOE Order 5400.5 and are defined as the concentration of a radionuclide that, under
conditions of continuous exposure for one year by one exposure mode, would result in an effective dose equival ent
of 100 mrem (1mSv).

b Because there are no DCGs for grossalpha and gross beta concentrations, the DCGs for the most restrictive
alpha and beta emitters at the WWDP, americium-241 and strontium-90 (3E-08 and 1E-06 uCi/mL, respectively)
are used as a conservative basis for comparison at locations for which there are no radionuclide-specific data, in
which case a more appropriate DCG may be applied.
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Appendix C-2

Process Effluent Data
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Table C-2A contains a bolding convention devised to help the reader, when viewing the data, to
quickly see the range of detectable measurements within a data series. A data seriesis a set of chemi-
cal or radionuclide measurements (e.g., gross alpha, gross beta, tritium) from a single location or from
similar locations. Note that some tables contain data that should not be technically evaluated under
this convention.

Key to bolding convention:

Results for each constituent constitute a single data series. If a radiological result is larger than the
uncertainty term, the measurement is considered positive. Otherwise, a result is considered
nondetectable. Chemical results preceded by” less than” (<) are considered nondetectable.

If all resultsin adataseries are positive, thelowest and highest values are bolded.

If adataseries contains some positive results, the highest valueis bolded.
If al values in a data series are nondetectable, no values are bolded.
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| sotope
GrossAlpha
GrossBeta
H-3

C-14

K-40
Co60
S-90
Tc-99
[-129
Cs137
U-232
U-233/234
U-235/236
U-238
Total U (g)
Pu-238
Pu-239/240
Am-241

14 Quarter
4.10+0.54E-04
4.35+0.13E-03
2.52+0.13E-02
0.99+3.97E-04
6.12+8.23E-04
-0.64+4.63E-05
1.58+0.07E-03
2.80+0.28E-04
0.83+1.59E-05
1.44+0.11E-03
1.73+0.08E-04
1.09+0.06E-04
6.61+1.53E-06
8.77+0.55E-05
2.79+0.12E+02
2.74+0.94E-06
1.70+0.75E-06
2.38+0.93E-06

Table C-2A
Total Radioactivity (curies) of Liquid Effluents Released From Lagoon 3
(WNSP0O01) in 2004

2nd Quarter
1.82+0.40E-04
3.60+0.10E-03
2.02+0.11E-02
-2.32+2.84F-04
-5.17+5.72E-04
-1.21+2.18F-05
1.39+0.05E-03
3.32+0.28E-04
1.30+1.56E-05
8.86+0.57E-04
1.05+0.06E-04
7.20+0.51E-05
5.55+1.44E-06
5.72+0.45E-05
178+0.04E+02
9.56+5.11E-07
9.80+5.02E-07
1.16+0.45E-06

3rd Quarter
1.69+0.30E-04
257+0.07E-03
2.14+0.11E-02
1.84+0.66E-04
0.95+4.59E-04
-2.11+3.23E-05
9.24+0.52F-04
6.11+0.35E-04
3.06+1.20E-05
5.35+0.67E-04
9.88+0.73E-05
6.19+0.55E-05
3.33+1.37E-06
4.40+0.47E-05
1.35+0.03E+02
8.54+6.34E-07
7.81+5.84E-07
7.84+5.37E-07

Note: Bolding convention applied to these data. See page C-10.
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4th Quarter
1.14+0.32E-04
1.18+0.07E-03
1.59+0.10E-02
0.06+1.68E-04
3.79+4.50E-04
041+1.74E-05
5.37+0.44E-04
2.35+0.27E-04
4.46+1.98E-05
2.42+0.41E-04
7.94+0.67E-05
5.52+0.56E-05
3.34+1.42E-06
3.91+0.47E-05
1.05+0.03E+02
3.00+0.92E-06
2.68+0.88E-06
4.11+1.04E-06

Calendar Year 2004

Annual Total

8.76+0.80E-04
1.17+0.02E-02
8.27+0.22E-02
0.58+5.20E-04
0.57+1.19E-03
-3.54+6.30E-06
4.43+0.11E-03
1.46+0.06E-03
9.65+3.22E-05
3.11+0.14E-03
456+0.14E-04
2.99+0.11E-04
1.88+0.29E-05
2.28+0.10E-04
6.98+0.13E+02
7.55+1.55E-06
6.14+1.39E-06
8.44+1.56E-06



| sotope®

GrossAlpha
GrossBeta
H-3

C14

K-40
Co-60
-0
Tc-9
1-129
Cs137
U-232
U-233/234'
U-235/236
U-238
Pu-238
Pu-239/240
Am-241

Total % of DCGs

NA - Not applicable
aHalf-lives arelisted in Table K-1&3

(G)
8.76+0.80E-04
1.17+0.02E-02
8.27+0.22E-02
0.5845.20E-04
0.57+1.19e-03
-3.54+6.30E-05
4.43+0.11E-03
1.46+0.06E-03
9.65+3.22E-05
3.11+0.14E-03
4.56+0.14E-04
2.99+0.11E-04
1.88+0.29E-05
2.28+0.10E-04
7.55+1.55E-06
6.14+1.39E-06
8.44+1.56E-06

Table C-2B
Comparison of 2004 Lagoon 3 (WNSP001) Liquid Effluent Radioactivity

Discharge Adtivity”  Radioactivity”

(Becquerds)
3.24+0.30E+07
4.33+0.07E+08
3.06+0.08E+09
0.21+1.92E+07
2.114+4.42E+07
-1.31+2.33E+06
1.64+0.04E+08
5.39+0.22E+07
3.57+1.19E+06
1.15+0.05E+08
1.69+0.05E+07
1.10+0.04E+07
6.97+1.06E+05
8.44+0.36E+06
2.79+0.57E+05
2.27+051E+05
3.12+0.58E+05

b Total volume released: 5.66E+10 mL (1.50E+07 gal)

¢ 1 curie (Ci) = 3.7E+10 becquerels (Bq); 1Bq = 2.7E-11 Ci

Concentration
(WGi/mL)
1.55+0.14E-08
2.07+0.03E-07
1.46+0.04E-06
1.02+9.19E-09
101+2.11E-08
-0.63+1.11E-09
7.83+0.19E-08
2.58+0.11E-08
1.70+0.57E-09
5.49+0.26E-08
8.06+0.25E-09
5.27+0.20E-09
3.33+0.51E-10
4.03£0.17E-09
1.33+0.27E-10
1.08+0.25E-10
1.49+0.28E-10

DCG

(MCi/mL)

Concentrations With U.S. Department of Energy Guidelines

% of DCG

NA

NA

0.07
<0.01

<0.02
7.83
0.03
034
183
8.06
105
0.07
0.67
0.33
0.36

050
21.18

4 DOE-derived concentration guides (DCGs) do not exist for indicator parameters gross alpha and gross beta.
¢ Potassium-40 activity is not applicable because of its natural origin.
fTotal U (g) = 6.98+0.13E+02; Average U (ug/mL) = 1.23+0.02E-02

9 DCG for U-236 is used for thiscomparison.

VWVDP Annual Site Environmental Report

Calendar Year 2004



Permit limit
Month
January
February®
March
April
May
June
July®
August
Septeber
October
Novermber ?
Decarber

Permit limit
Month
January
February®
March
April

Table C-2C

2004 SPDES Results for Outfall 001 (WNSPOO01):
Water Quality

Ammonia
(mg/L)
Monitor
Avg Max
024 0.33
014 0.15
<0.05 <0.05
0.061 0.091
012 0.17
0.028 0.034
<0.019 0.025
0075 0.090
Nitrate (asN)
(mg/L)
Monitor
Avg Max
092 10
12 12
14 15
0.8 10
046 049
<0.036 <0.036
<0.036 <0.036
0.10 0.10

Note: No results exceeded the permit limits.
3 No discharge this month

BOD; day
(mylL)
100 ng/L ddly

maximum
Avg Max
<24 28
<20 <20
<20 <20
<13 21
<057 <0.57
<20 <20
<22 23
<20 <20

Nitrite (asN)
(mylL)
01 mylL daly

maximum
Avg Max
<0.05 <0.05
<0.05 <0.05
<0.05 <0.05
<005 0.06
<0.05 <0.05
<0.05 <0.05
<0.05 <0.05
<0.05 <0.06
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Cyanide
(amenableto chlorination)
(mglL)

0022 my/L daily
mexinum
Avg Max
<0.010 <0.010
<0.010 <0.010
<0.010 <0.010
<0.003 <0.003
<0.0030 <0.0030
<0.003 <0.003
<0.003 <0.003
<0.003 <0.003
Qil & Grease
(mglL)

150 ng/L daly
mexinum
Avg Max
5.0 <50
5.0 <50
5.0 <50
<19 <19
<19 <19
<19 <19
<1.9 19
<7 <27

Discharge Rate
(MGD)
Monitor

Avg Max
0.317 0.349
0341 0.379
0.193 0.274
0.176 0.288
0.262 0.3
0271 0.327
0232 0.307
0.249 0.277
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Permit limit
Month
January
February®
March
April
May
June
July®
August
Septerber
October ?
Novenber
Decermber

Permit limit
Month
January
February®
March

April

Table C-2C (concluded)

2004 SPDES Results for Outfall 001 (WNSPOO01):

pH
(gandard units)
6.5-85
Min Max
71 7.7
73 7.3
7.6 82
74 81
75 7.8
7.6 7.8
78 80
75 7.7
Qifate(as 9
(mgylL)
Monitor
Avg Max
40 57
A A
36 36
28 30
30 43
58 63
57 53
66 69

3 No discharge this month
b Exceedance of the permit limitsfor TSSin May 2004

Water Quality

Sdids
Htleable
(miL)

0.30 /L daly
meximum
Avg Max
<01 <01
<01 <01
<01 <01
<01 <01
<01 <01
<01 <01
<01 <01

<01 <01

Qllfide(as9
Dissolved
(mglL)

04 mylL ddly
mexi mum
Avg Max
<02 <0.2
<02 <0.2
<02 <0.2
0.08 0.1
01 0.1
<004 <0.04
<004 <0.04

VWVDP Annual Site Environmental Report

Solids
Total Disolved
(mglL)
Monitor
Avg Max
740 746
728 740
768 789
713 733
698 717
759 775
738 741
758 762
Surfactants
asLAS
(mglL)

04 mglL daly
maximum
Avg Max
<0.1 0.1
<0.1 <0.1
<0.1 <0.1
<0.03 0.4
004 0.4
0.07 0.08
004 0.06
0.06 0.07

Solids
Total Suspended
(mglL)
450 mg/L daily meximum
30.0daly average
Avg Max
<30 40
<20 <20
<20 <20
438 785
<10 <10
<6.5 9.0
105 140
<40 <40
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Permit limit
Month
January
February®
March
April
May
June
July®

Permit limit
Month
January
February®
March

April

Table C-2D

2004 SPDES Results for Outfall 001 (WNSP0O01):

Aluminum
Totd
(mg/L)

14.0 mg/L daily mexinmum;
70myL daly average
Avg Max
<0.275 0.349
0.302 0.314
<0.200 <0.200
23 42
0.22 0.259
0.112 0.139
0.174 0.199
0.253 0.294
Chromium
Total Recoverable
(mglL)
0.3mglL daly
mexinum
Avg Max
<0.002 <0.002
<0.002 <0.002
<0.002 <0.002
<0.003 0.004
<0.0009 <0.0009
<0.0009 <0.0009
<0.0009 <0.0009
<0.001 0.001

Note: No results exceeded the permit limits.
3 No discharge this month

Metals
Arsaic
Disxolved
(mg/L)
0.15mg/L daly
maximum
Avg Max
0.0020 0.0022
0.0014 0.0015
0.0018 0.0018
0.0018 0.0018
0.0021 0.0021
0.0022 0.0022
0.002 0.002
0.0025 0.0026
ChromiumVI
Tota Recover able
(mylL)
0.011 mg/L daily
maximum
Avg Max
<0.010 <0.010
<0.010 <0.010
<0.010 <0.010
<0.009 <0.010
<0.008 <0.008
<0.008 <0.008
<0.008 <0.008
<0.009 <0.010
C-15
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Cadmium
Tota Recover able
(mg/L)
0.002 mg/L daily
maximum
Avg Max
<0.001 <0.001
<0.001 <0.001
<0.001 <0.001
<0.0006 <0.0006
<0.0006 <0.0006
<0.001 <0.001
<0.0006 <0.0006
<0.0006 <0.0006
Copper
Disxolved
(mg/L)
Monitor
Avg Max
<0.010 <0.010
<0.010 <0.010
<0.010 <0.010
<0.0024 <0.0024
<0.0024 <0.0024
0.0028 0.0028
0.0060 0.0068
<0.0043 <0.0043

Cobalt
Total Recoverable
(mglL)
0.005 mg/L daily
mexi mum
Avg Max
<0.004 <0.04
<0.04 <0.04
<0.004 <0.04
<0.003 0.004
<0.002 <0.002
<0.002 <0.002
<0.002 <0.002

Copper
Total Recoverable
(mglL)
0.030 mg/L daly
mexi mum
Avg Max
<0.010 <0.010
<0.010 <0.010
<0.010 <0.010
0.0035 0.0045
<0.0024 <0.0024

0.0040
0.0047

0.0036
<0.0036
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Permit limit
Month
January
Feoruary®
March
April
May
June
July?
Agt
Sytarber
October ®
Noverrber
Decaber

Permit limit
Month
January
Feoruary®
March
Al
May
June
July®
Agt
Sptarbe
QOctoboer ?
Noverrber
Decaber

2004 SPDES Results for Outfall 001 (WNSPOO01):

Iron
Tad

(mglL)
Monitor

Avg
0138

0.263
0118
243
0.268

0116

Nickd
Totd Recoverable
(mglL)
0.14 gL daly
mexinum
Avg Max
<0010 <0010
<0010 <0010
<0010 <0010
<0.0037 | 0.0058
<0.0016 | <0.0016
0.002 0.002
004 - 00027

00026 = 00026

Table C-2D (concluded)

Lead
Totd Recoverable
(molL)

0.006 nylL daily
meximum
Avg Max
<00005  0.0006
<00005  <0.0006
<00005  <0.0006
<0001 0002
00004 = 0.0004
<00003  0.0004
00005 = 0.0006

00008 | 0.0008

SHenium
Totd Recoverable
(molL)

0004 nylL daly
meximum
Avg Max
<0001 @ 0001
<0001 @ <0001
<0001 @ <0001
<0004  <0.0004
<0004  <0.0004
<0004  <0.0004
<0004  <0.0004

<0004 | <0.0004

Note: No results exceeded the permit limits.
3 No discharge this month
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Metals

Manganee
Tad
(myL)

20mglL daly
Meximum
Avg Max
0.127 0.206
0.029 0.030
0.013 0.017
0.074 011
014 015
0.043
013

Vanadium
Total Recoverable
(L)

0.014 gL daly
mexinum
Avg Max
<0010 <0010
<0010 <0010
<0010 <0010
0.006 0.011
<0.00098 | <0.00098
<0.0011 & <0.0011
<0.0011 & <0.0011

Me aury, Tad Mercury, Tota
(per EPA Method 245.1) (per EPA Methad 1631)
(gL) (o)

0.0002 r_rg’L cHly Maitor

meximum

Avg Max Avg Max
<00002 @ <0.0002 0.0374 00439
<00002 @ <0.0002 00191 00203
<00002 @ <0002 | 0008% & 0.00%1
<00002 <0002 | 001045 00114
<00002 @ <0002 | 000576 & 0.00648
<00002 <0002 | 000470 @ 000558
<00002 <0002 @ 000571 @ 000634
<00002 @ <0.0002 0.0152 00170

Zinc
Totd Recoverable
(mglL)
048 gL daly
meximum

Avg Max

<0010 <0010

<0010 <0010

<0010 <0010

0012 0018
<0.0069 0.0081
<0.0064 00071
<00066 = <0.005%6

0.0071 00071
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Table C-2E

2004 SPDES Results for Outfall 001 (WNSP0O01):

Organics
SEMIVOLATILES
3,3-Dichlorobenzidine Hexachlor obenzene Heptachlor Tributyl Phosphate
(mglL) (mglL) (mglL) (mglL)
Per it limit 0.01 mg/L daily 0.02 mg/L daily 0.00001 mg/L daily 32mg/L daly
mexinum mexinum mexinum meximum
Month Avg Max Avg Max Avg Max Avg Max
January <0.0099 <0.009 <001 <0.01 <0.000009 | <0.000009 <0.010 <0.010
February® - - - - - - - -
March <0.0099 <0.0099 <001 <0.01 <0.000009 | <0.000009 <0.010 <0.010
April <0.0099 <0.009 <001 <0.01 <0.000006 | <0.000009 <0.010 <0.010
May <0.007 <0.007 <0.007 <0.007 <0.000003 | 0.000003 <0.0014 <0.0014
June <0.007 <0.007 <0.007 <0.007 | <0.0000007 | <0.0000008 | <0.0014 <0.0014
July® - - - - - - - -
August <0.007 <0.007 <0.007 <0.007 | <0.0000008 | <0.0000008 | <0.0014 <0.0014
Septermber <0.007 <0.007 <0.007 <0.007 <0.000001 = <0.000001 | <0.0014 <0.0014
Decarber <0.007 <0.007 <0.007 <0007 | <0.0000008 | <0.0000008 | <0.0013 <0.0013
VOLATILES
2-Butanone Xylene Alpha-BHC
(mglL) (mglL) (ML)
Permit limit 05 n'g/L daly 0.05 rrg/L daly 0.00001 WL daily
meximum meximum meximum
Month Avg Max Avg Max Avg Max
January <001 <0.01 <001 <0.01 <0.000009 | <0.000009
February® - - - - - -
March <001 <0.01 <001 <0.01 <0.000009 | <0.000009
April <001 <0.01 <0.01 <0.01 <0.000009 | <0.000009
May <0.005 <0.005 <0.007 <0.007 <0.000002 | <0.000002
June <0.005 <0.005 <0.007 <0.007 <0.000001 | <0.000001
July® - - - - - -
August <0.005 <0.005 <0.007 <0.007 <0.000001 | <0.000001
Septermber <0.005 <0.005 <0.007 <0.007 <0.000002 | <0.000002
Decarber <0.005 <0.005 <0.007 <0.007 <0.000001 | <0.000001
Note: No results exceeded the permit limits.
3 No discharge this month
C-17
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Permit limit
Month
January
Feruary
March
April
May
June
July
Augst
Stearbe
Qdober
Noverber
Decaber

Parmit limit
Month
January
Feruary
March

April

Table C-2F

2004 SPDES Results for Outfall 007 (WNSPOQ7):
Water Quality and Iron

Ammonia
(asNHy)
(nglL)
Monitor
Avg Max
<062 10
<011 0.2
<000 <0050
<000 <0050
<0.015 0024
<0010 <0010
0041 0061
0044 0.061
<0.0% 0032
<0.0% 0032
0075 0.16
0043 0.099
Nitrite
(asN)
(molL)
01nglL daly
meximum
Avg Max
<005 <005
<0.08 01
<005 <005
<005 <005
<005 <005
<005 <005
<005 <005
<005 <005
<005 <005
<005 <005
<005 <005
<005 <005

BODs
(mglL)
10ngL daly
meximum
Avg Max
28 38
22 26
<20 <20
<20 <20
<16 23
<19 29
<28 43
<29 36
<4 32
<4 32
<21 24
<20 <20
Ol & Greae
(mglL)
15nglL daly
meximum
Avg Max
<50 <50
<50 <50
<50 <50
<50 <50
<19 <19
<19 <19
<19 <19
<19 <19
<19 <19
<19 <19
<34 49
<27 <27

Note: No results exceeded the permit limits.
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Chlorine
Tatd Resdua
(mglL)
0.1nglL daly
meinum
Avg Max
002 (0107}
002 002
001 002
002 005
001 002
002 002
002 002
001 001
002 003
002 003
002 003
002 003
pH
(dandard units)
651085
Min Max
73 80
70 75
7.7 80
74 7.7
72 75
74 7.7
76 79
75 79
72 7.7
7.7 79
71 78
7.3 79

C-18

DischargeRate
(MGD)
Monitor

Avg Max

0.046 0.075
0.043 0.068
0.036 0.064
0.023 0.033
0.018 0.028
0.017 0.028
0.016 0.025
0.013 0.019
0.019 0.023
0.018 0.030
0.020 0.026
0.024 0.035
Slids
SHtlesble
(mL)
03m/L daly
mekinum
Avg Max
<01 <01
<0.2 <03
<0.2 <03
<01 <01
<01 <01
<01 <01
<01 <01
<01 <01
<01 <01
<01 <01
<01 <01
<01 <01

Iron

Tad

(mgL)

Monitor

Avg Max

<0189 0317
0.085 0.100
0.073 0080
0.0997 0118
0.163 0216
0.085 0105
<0026 00332
005 0059
0072 00933
00581 0110
0070 00912
0134 0419

Sdlids

Tad Sugppendad

(mgL)

450 mglL cily meximum
D0 dly average
Avg Max
<27 30
<40 80
<20 <20
<20 <20
<13 20
<10 <10
<23 50
<40 <40
<70 120
<40 <40
<40 <40
<40 <40
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Table C-2G
2004 SPDES Results for Outfall 008 (WNSP008):
Water Quality

NO DISCHARGE FROM THE
FRENCH DRAIN (WNSP008) SINCE MAY 2001
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Table C-2H
2004 SPDES Results for Sums of Outfalls 001, 007, 008, and 116:
Water Quality

2004 Resultsfor Sums of Outfalls 001, 007 and 008

Ammonia® Iron
Flow-Weighted Average B(()n?;/f;ly Flow-Weighted Average
(malL) (mylL)
Permit limit 21'.14382;32(225;’ 5.0 daly average 0.30 daily average
Month Avg Max Avg Max Avg
January <0.44 0.80 <2.3 29 0.04
February” <0.11 0.22 2.2 26 0.00
March <0.102 <0.14 <20 <20 0.00
April <0.05 <0.05 <2.0 <20 0.00
May <0.040 <0.080 <15 <19 0.00
June <0.074 <0.15 <14 29 0.00
July® 0.041 0.051 <28 43 0.00
August 0.032 0.038 <24 31 0.00
September <0.017 0.025 <25 3.2 0.00
October <0.025 0.032 <24 32 0.00
Noverrber ° 0.075 0.16 <21 2.4 0.00
December 0.054 0.0901 <20 <20 0.00
2004 Resultsfor Outfall 116
Total Dissolved Solids
(mglL)
Permit limit 500 mylL daily
maximum
Month Avg Max
January 350 360
February” - -
March 281 320
April 288 297
May 253 347
June 343 372
July® - -
August 331 381
September 356 381
October ° -- --
Noverrber ° - -
December 279 316

Note: No results exceeded the permit limits.
@ Qum of Outfalls 001 and 007 only
® No discharge this month
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Table C-2I

2004 Quarterly/Semiannual/Annual SPDES Results for Outfall 001
(WNSPQO01): Water Quality, Metals, and Organics

Action Monitoring Collection Maximum
Leve Frequency Date Measured
March 2004 0.035
Boron, Total 20 n‘g/L daly Quarterly May 2004 0.040
(mg/L) maximum August 2004 0.049
December 2004 0.038
March 2004 14
Bromide, Total 5.0mg/L daly May 2004 18
(mg/L) maximum Quarterly Augugt 2004 20
December 2004 19
Titanium, Total 0.65 mg/L daily . March 2004 0.0068
(mg/L) meximum Semiannual August 2004 0.0037
Bis(2-ethylhexyl)phthalate 1.6 mg/L daily Semiannual March 2004 <0.010
(mg/lL) maximum August 2004 <0.0051
4-dodecene 0.6 mg/L daily . March 2004 <0.06
(mg/L) maximum Semiannual Augugt 2004 <0.010
Chioroform 03 mglL daily Annual March 2004 <0.005
(mg/lL) maximum
Antimony, Total 10mglL daly Annual March 2004 <0.020
(mg/L) maximum
Barium, Total 0.5mglL dally Annual March 2004 003
(mg/L) maximum
Dichlorodifluoromethane 0.01 n‘g/L daly Annudl March 2004 <0.005
(mg/L) maximum
Trichlor ofluoromethane 0.01 n‘g/L daly Annudl March 2004 <0.005
(mg/lL) maximum
Note: No results exceeded the permit limits.
Table C-2J
2004 Annual SPDES Results for Outfall 007 (WNSP0OQ7):
Water Quality
Action Monitoring Collection M aximum
Level Freguency Date M easur ed
Chloroform 0.20 mg/L daily Annual February 2004 <0.005
(mg/L) maximum
C-21
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Table C-2K
2004 Annual SPDES Results for Outfall 008 (WNSP0O0S):
Water Quality

NO DISCHARGE FROM THE
FRENCH DRAIN (WNSP008) SINCE MAY 2001

Table C-2L
2004 Annual SPDES Results for Outfall 01B (WNSP01B):
Water Quality

NO FLOW THROUGH INTERNAL MONITORING SYSTEM
DURING 2004

Table C-2M
2004 Radioactivity for Sewage Treatment Outfall (WNSP0O7)

Analyte Units N WNSP0O07 Concentrations Guidding®
Minimum Average Maximum
GraossAlpha pG/mL 36 <1.55E-09 -0.30+2.97E-09 2.99E-09 3E-08°
GrossBeta pG/mL 36 351E-09 1.35+047E-08 2.48E-08 1E-06°
Tritium pG/mL 36 <6.01E-08 1.96+8.06E-08 1.96E-07 2E-03
S-90 pG/mL 4 2.33E-09 3.17+1.61E-09 4.47E-09 1E-06
Cs-137 pG/mL 4 <1.96E-09 0.97+2.98E-09 1.99E-09 3E-06

N - Number of samples

3 DOE ingestion-based DCGs for 100 mrem/yr dose limit are provided as a guideline for radiological results.
b Alpha as Am-241

¢Betaas 3-90
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Appendix C-3
Site Surface Drainage, Subsurface Drainage,
and Contained Water
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Table C-3A
2004 Radioactivity and pH in Surface Water at Facility Yard Drainage

(WNSP0O5)
Andlyte Urits N WNSP005 Concentr ations Guiddiné k())r

Minimum Aveage Maximum Standard
GrossAlpha pG/ml 12 <1.66E-09 0.22+2.85E-09 <4.28E-09 3E-08°
GrossBeta pa/mL 12 4,06E-08 1.88+0.09E-07 4.42E-07 1E-06
Tritium pa/mL 12 <7.88E-08 5.62+8.19E-08 1.66E-07 2E-03
S-90 pa/mL 4 3.82E-08 8.82+0.56E-08 1.50E-07 1E-06
Cs137 pa/ml 4 <1.89E-09 0.79+1.99E-09 <2.08E-09 3E-06
pH U 12 6.85 742 7.9 6.0-9.5

N - Number of samples

3DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.

® New York Sate Water Quality Standards for Class“ D” as a comparative reference for nonradiological results
¢ Alpha as Am-241

4 Beta as S-90

Table C-3B
2004 Radioactivity in Surface Water at French Drain (WNSPO008)

NO DISCHARGE FROM THE
FRENCH DRAIN SINCE MAY 2001
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Table C-3C
2004 Water Quality of Surface Water at the North Swamp (WNSW74A)

RADIOACTIVITY CONCENTRATIONS

WNSW74A Reference Values
Analyte Units N Concentrations N = Background Range b
Aveage | Maximum WFBCBKG? | Cuiddine
GrossAlpha pC/mL 53| -021+344E-09  7.89E-09 12 <4.53E-10-2.55E-09 3E-08°
GrossBeta pGi/mL 53| 1.25+0.43E-08 2.15E-08 12 <1.16E-09-3.64E-09 1E-06°
Tritium pC/mL 53| -045+7.75E-08°  1.16E-07 12 <7.48E-08-1.35E-07 2E-03
C-14 pGi/mL 4 | -042+240E-08) <295E-08 | 4 <5.38E-09—<3.03E-08  7E-05
S-90 pG/mL 12 6.23+1.H4E-09 8.39E-09 4 | <1.13E-09-<1.30E-09 1E-06
1-129 pCi/mL 4 | 128+857E-10 <1.12E-09 | 4 <6.26E-10-1.21E-09 5E-07
Cs137 pCG/mL 12 172+7.35E-09 <1.08E-08 @ 4 | <LHE-09<23A4E-09  3E06
U-232 pGi/mL 4  -004+4.80E-11| <598E-11 | 4 | <3.46E-11<1.00E-10 1E-07
U-233/234 pCG/mL 4 | 2.28+1.12F-10 3.01E-10 4 | 819E-11-1.81F-10 5E-07
U-235/236 pCi/mL 4 | 349%5.67E-11 6.64E-11 4 | <4.14E-11-5.25E-11 5E-07°
U-238 pC/mL 4 | 1.01+0.76E-10 1.56E-10 4 | <4.68E-11-8.50E-11 6E-07
Total U pg/mL 4 | 3.13+0.09E-04 4.27E-04 4 | 3.32E-05-6.00E-04 --
Pu-238 pG/mL 4 | 023+2.92E-11 1 <353E-11 | 4 <124E-11<338E-11  4E-08
Pu-239/240 pCi/mL 4 | 084+243E-11 <290E-11 | 4 <1.25E-11<385E-11  3E-08
Am-241 pC/mL 4 | 0.66+2.88E-11 3.13E-11 4 | <221E-11<4.85E-11  3E-08

N - Number of samples

-- No guideline or standard available for these analytes

3 Background location

b DOE ingestion-based DCGsfor 100 mrem/yr dose limits are provided as a guideline for radiological results.
¢Alpha as Am-241

dBeta as S-90

¢DCG for U-236 is used for this comparison.
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Table C-3C (continued)
2004 Water Quality of Surface Water at the North Swamp (WNSW74A)

CHEMICAL CONSTITUENTS

WNSW74A Reference Vaues
Analyte Units N Concentrations N | Background Range b

Average | Maximum wrecBkG® | andard
Alpha-BHC mg/L 2 | <0.000009 <0.000009 | 2 |<0.000009-<0.000009 0.000002
Aluminum, Total mg/L 2 <0.10 <0.10 0 NA --
Ammonia-N mg/L 2 <0.05 <0.05 2 <0.05-0.07 0.67-29
Antimony, Total mg/L 2 <0.003 <0.003 2 <0.003—<0.003 --
Arsmic, Dissolved mg/L 2 <0.005 <0.005 2 <0.005—<0.005 0.340
Boron, Total mg/L 2 0.03 0.04 2 0.01-0.02 --
Bromide mg/L 2 <0.72 0.4 2 <0.50<0.50 -
Cadmium, Tatal mg/L 2 <0.001 <0.001 0 NA --
Calcium, Total mg/L 2 89.3 9% 1 231-46.9 --
Chromium, Total mg/L 2 <0.01 <0.01 0 NA -
Cobalt, Total mg/L 2 <0.005 <0.005 2 <0.005—<0.005 0.110°
Copper, Dissolved mg/L 2 <0.005 <0.005 2 <0.005—<0.005 0.037°
Copper, Total mg/L 2 <0.005 <0.005 0 NA -
Fluoride mg/L 2 0.15 0.16 2 <0.10~<0.10 27.8"°
Hardness mg/L 2 271 290 1 73-144 -
Iron, Total mg/L 2 0.14 0.2 2 0.51-2.16 0.30
Lead, Total mg/L 2 <0.0005 <00005 O NA --
Magnesum, Total mg/L 2 11.68 1215 1 357659 -
Manganesg, Total mg/L 2 0.08 0.09 2 004004 --
Mercury, Total, Method 1631 mg/L 1 | 000000110 | 0.00000110 O NA --
Nickd, Total mg/L 2 <0.04 <0.04 0 NA --
NitrateN mg/L 2 054 0.56 2 <0.05-061 --
NitriteN mg/L 2 <0.05 <0.05 2 <0.05<0.05 -
NPOC mg/L 2 44 4.6 2 20-24 --
Oil & Grease mg/L 2 <5 <5 2 <5<5 -
pH S 2 7.58 7.83 2 7.68-7.97 6.0-95
Sdenium, Total mg/L 2 <0.001 <0.001 0 NA -
Sdlids, Total Dissolved mg/L 2 744 890 2 117-1838 --
Slids, Total Suspended mg/L 2 <4 <5 2 <4-39 -

N - Number of samples

NA - No data available

-- No guideline or standard available for these analytes

3 Background location

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at
VWNSAN74A

¢Sandards for cobalt, thallium, and vanadium are acid-soluble.

dCal cul ated from maxi mum measurement of hardness of surface water drainage at WNSW74A
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Table C-3C (concluded)
2004 Water Quality of Surface Water at the North Swamp (WNSW74A)

CHEMICAL CONSTITUENTS (cond uded)

WNSW74A Reference Values
Analyte Units N Concentrations N | Background Range b
. Standard
Average = Maximum WFBCBKG”
Sulfate mg/L 2 459 50.3 2 144207 --
Sulfide mg/L 2 <0.07 01 2 <0.04-0.08 -
Surfactants mg/L 2 <0.10 <0.10 2 <0.03—<0.10 -
Thallium, Tatal mg/L 2 <0.008 <0.008 2 <0.008-<0.008 0.020°
Titanium, Total mg/L 2 <0.05 <0.05 2 <0.05<0.05 -
TOX mg/L 2 <0.03 <0.04 2 <0.005—<0.030 --
Vanadium, Tata mg/L 2 <0.01 <0.01 2 <0.01—<0.01 0.190°
Zinc, Total mg/L 2 <0.02 <0.02 0 NA -

N - Number of samples

NA - No data available

-- No guideline or standard available for these analytes

3 Background location

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at
VWNSW74A

¢ Sandards for cobalt, thallium, and vanadium are acid-soluble.

VWWDP Annual Ste Environmental Report Calendar Year 2004



Table C-3D
2004 Water Quality of Surface Water at the Northeast Swamp (WNSWAMP)

RADIOACTIVITY CONCENTRATIONS

WNSWAMP Reference Values
Analyte Units N Concentrations N WFBCBKG? o
Average Maximum Background Range Guiddine

GrossAlpha pCi/mL 53 | 0.33+2.27E-09 3.91E-09 12 | <4.53E-10-2.55E-09 3E-08°
GrossBeta pCi/mL 53 | 2.51+0.03E-06 6.68E-06 12 | <1.16E-09-3.64E-09 1E-06"
Tritium pCi/mL 53 | 7.75+7.99E-08 1.96E-07 12 | <7.48E-08-1.35E-07 2E-03
C-14 pCi/mL 4 | 0.03+2.09E-08  <2.78E-08 4 | <5.38E-09—<3.03E-08 7E-05
Sr-90 pCi/mL 12 | 1.31+0.03E-06 2.48E-06 4 | <1.13E-09—<1.30E-09 1E-06
[-129 pCi/mL 4 | 490+8HE-10| <1.09E-09 4 | <6.26E-10-1.21E-09 5E-07
Cs137 pCi/mL 12 | 1.34+2.03E-09 2.56E-09 4 | <1.94E-09—<2.34E-09 3E-06
U-232 pCi/mL 4 | -0.82+4.37E-11| <5.87E-11 4 | <3.46E-11—<1.00E-10 1E-07
U-233/234 pCi/mL 4 | 153+0.90E-10 2.18E-10 4 | 8.19E-11-1.81E-10 5E-07
U-235/236 pCi/mL 4 | 218+4.13E-11| <5.60E-11 4 | <414FE-11-525E-11 5E-07°
U-238 pCi/mL 4 | 1.38+0.83E-10 1.59E-10 4 | <4.68E-11-8.50E-11 6E-07
Total U pg/mL 4 | 451+1.09E-04 6.23E-04 4 | 3.32E-05-6.00E-04 --

Pu-238 pCi/mL 4 | 048+3.35E-11| <4.68E-11 4 | <1.24E-11—<3.38E-11 4E-08
Pu-239/240 pCi/mL 4 | 0.73t2.82E-11| <4.00E-11 4 | <1.25E-11—<3.85E-11 3E-08
Am-241 pCi/mL 4 | 104+4.00E-11| <5.04E-11 4 | <2.21E-11<4.85E-11 3E-08

N - Number of samples

-- No guideline or standard available for these analytes

3 Background location

® DOE ingesti on-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
¢Alpha as Am-241

dBeta as S-90

¢DCG for U-236 isused for thiscomparison
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Table C-3D (continued)
2004 Water Quality of Surface Water at the Northeast Swamp (WNSWAMP)

CHEMICAL CONSTITUENTS

WNSWAMP Reference Values
Analyte Units N Concentr ations N WFBCBKG? b
Average | Maximum Background Range Sandard
Alpha-BHC mg/L 2 | <0.000015 | <0.000021 2 <0.000009-<0.000009 0.000002
Aluminum, Total mg/L 2 0.05 0.06 0 NA -
Ammonia-N mg/L 2 <0.10 <0.10 2 <0.05-0.07 0.67-29
Antimony, Taotal mg/L 2 <0.003 <0.003 2 <0.003—<0.003 --
Arsmic, Dissolved mg/L 2 <0.004 0.004 2 <0.005—<0.005 0.340
Boron, Taotal mg/L 2 0.04 0.05 2 0.01-0.02 --
Bromide mg/L 2 0.79 1 2 <0.50-<0.50 -
Cadmium, Tata mg/L 2 <0.0004 <00004 @O NA -
Calcium, Total mg/L 2 1135 119 1 231469 -
Chromium, Total mg/L 2 <0.0012 <0002 @O NA -
Cobalt, Tata mg/L 2 <0.001 <0.001 2 <0.005—<0.005 0.110°
Copper, Dissolved mg/L 2 0.003 0.003 2 <0.005—<0.005 0.045"
Copper, Tatd mg/L 2 0.002 0.003 0 NA --
Fluoride mg/L 2 <0.10 <0.10 2 <0.10<0.10 34.1°
Hardness mg/L 2 44 363 1 73-144 --
Iron, Total mg/L 2 <0.05 0.06 2 0.51-2.16 0.30
Lead, Tata mg/L 2| <0.0031 <00031 O NA --
Magnesium, Total mg/L 2 14.80 16 12 3.57-6.59 --
Manganes, Total mg/L 2 0.10 0.12 2 0.04-004 --
Mercury, Total, Method 1631 mg/L 2 | 000000159 | 0.00000194 O NA -
Nickd, Tata mg/L 2| <0.0012 <0002 O NA -
Nitrate-N mg/L 2 0.10 011 2 <0.05-0.61 --
NitriteN mg/L 2 <0.03 0.03 2 <0.06—<0.05 --
NPOC mg/L 2 51 56 2 2024 --
Oil & Grease mg/L 2 <1 <1 2 <55 -
pH U 2 712 7.56 2 7.68-7.97 6.0-95

N - Number of samples

NA - No data available

-- No guideline or standard available for these analytes

3 Background location

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at
VWNSAAMP

¢Sandards for cobalt, thallium, and vanadium are acid-soluble.

dCal culated from maxi mum measurement of hardness of surface water drainage at WNSWAMP
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Table C-3D (concluded)

2004 Water Quality of Surface Water at the Northeast Swamp (WNSWAMP)

CHEMICAL CONSTITUENTS (conduded)

WNSWAMP
Analyte Units N Concentrations
Average | Maximum

SHenium, Tata mg/L 2 <0.004 <0.004
Salids Total Disxolved mg/L 2 742 776
Sdlids, Total Suspended mg/L 2 <5 <5
Sulfate mg/L 2 216 24
Sulfide mg/L 2 <1.00 <100
Surfactants mg/L 2 <0.10 <0.10
Thallium, Total mg/L 2 <0.007 <0.007
Titanium, Tota mg/L 2 <0.0004 <0.0004
TOX mg/L 2 0.03 0.04
Vanadium, Total mg/L 2 | <0.0010 <0.0010
Zinc, Total mg/L 2 0.01 0.02

N - Number of samples

NA - No data available

-- No guideline or standard available for these analytes
3 Background location

Z

O NN DNDNDNDNDNDNDNO

Refarence Values
WFBCBKG? b
Background Range Sandard
NA -
117188 -
<4-39 -
14.4-20.7 -
<0.04-0.08 --
<0.03<0.10 -
<0.008—<0.008 0.020°
<0.05<0.05 -
<0.005—<0.030 -
<0.01—<0.01 0.190°
NA -

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at

VWNSAAMP

¢ Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-3E
2004 Indicator Results at Storage and Disposal Area Drainage (WNNDADR)

WNNDADR Concentrations

Analyte Units N Sandard®
Minimum Average Maximum
GrossAlpha pa/mL 12 <9.65E-10 0.59+1.31F-09 211F-09 --
GrossBeta pa/mL 12 149E-07 1.97+0.06E-07 2.58E-07 --
Tritium pa/mL 12 4.04E-07 8.11+0.92F-07 1.30E-06 --
S-90 pa/mL 4 8.49E-08 9.73+0.53E-08 105E-07 --
[-129 pa/mL 4 <8.18E-10 -146+9.22F-10 <1.03E-09 --
Cs137 pa/mL 12 <1.90E-09 1.52+7.34E-09 <1.23E-08 --
NPOC mg/L 53 11 5.7 118 --
pH V) 53 6.54 7.39 8.08 6.0-9.5
TOX mg/L 53 <0.005 <0.03 0.225 --

N - Number of samples
-- No applicable reference standard available
aNew York Sate Water Quality Sandards, Class “ D” as a comparative reference for nonradiological results at

VWNNDADR

Table C-3F
2004 Indicator Results in Subsurface Water at the NDA | nterceptor Trench
(WNNDATR)
Andlyte Units N WNNDATR Concentrations
Minimum Average Maximum

GrossAlpha UG/l 12 <1.50E-09 1.26+2.40E-09 451E-09
GrosBeta G/l 12 1.29E-07 1.76+0.07E-07 2.01E-07
Tritium uG/mL 12 249E-07 3.75+0.17E-06 6.36E-06
1129 G/l 4 <8.00E-10 0.55+1.33E-09 <1.78E-09
Cs137 G/l 12 <4.33E-09 1.59+6.50E-09 7.08E-09
NPOC mg/L 12 23 43 64
TOX mg/L 12 <0.006 <0.018 0.033

Note: No standards applicable for this location. These waters are pumped and treated at the LLWTF prior to
discharge at outfall WNSPOOL.

N - Number of samples
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Table C-3G
2004 Indicator Results at SDA Drainage (WNSDADR)

Analyte Units N WNSDADR Concentrations Guiddine ;)r
Minimum Aveage Maximum Sandard
GrossAlpha pCi/mL 12 <3.06E-10 7.58+6.72E-10 1.73E-09 -
GrossBea pCi/mL 2 171E-09 5.59+0.95E-09 2.18E-08 -
Tritium pCi/mL 12 1.63E-07 5.23+0.83E-07 1.74E-06 -
Cs 137 pCi/mL 12 <4.91E-09 0.28+7.32E-09 <1.08E-08 --
pH SV 12 6.61 722 79 6585

N - Number of samples
-- No applicable reference standard available
aNew York Sate Water Quality Sandards, Class “ C" as a comparative reference for nonradiological results at

WNSDADR

Table C-3H
2004 Indicator Results in Surface Water at Cooling Tower Basin
(WNCOOLW)
Analyte Uniits N WNCOOL W Concentr ations
Minimum Average Maximum
GrossAlpha pCi/mL 4 <1.06E-09 0.17+1.39E-09 <1.91E-09
GrossBeta pCi/mL 4 <2.45E-09 2.20+2.98E-09 3.69E-09
Tritium pCi/mL 4 <5.61E-08 1.00+6.94E-08 847E-08
S-90 pCi/mL 4 <1.36E-09 1.07+1.36E-09 2.21E-09
Cs137 pCi/mL 4 <3.99E-09 -2.39+7.40E-09 <1.05E-08
pH Sy 4 7.79 8.07 8.56

Note: No standards are applicable for thislocation. These waters are pumped and treated at the LLWTF prior to
discharge at outfall WNSPOOL.

N - Number of samples
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Appendix C-4

Ambient Surface Water Data
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Table C-4A
2004 Radioactivity and pH in Surface Water Downstream of the WVDP in
Cattaraugus Creek at Felton Bridge (WFFELBR)

WFFELBR Reference Values
Analyte Units | N Concentrations N WFBIGBR? Guiddine’
Average Maximum Background Range | or Sandard®
GrossAlpha pa/mL | 12 0.95+1.34E-09 351E-09 12 | <B71E-10-2.10E-09 3E-08°
GrossBeta pa/mL | 12 3.61+1.69E-09 7.69E-09 12 | <9.03E-104.16E-09 1E-06°
Tritium pa/mL | 12 -2.10+8.10E-08 <B.HE-08 12 | <5.52E-08-8.98E-08 2E-03
S-90 pa/mL | 12 1.81+1.46E-09 2.74E-09 12 | <L12E-09-2.24E-09 1E-06
Tc9 paG/m | 4 -1.94+2 22F-00 <61E-09 0 NA 1E-04
Cs137 pa/mL | 12 0.75+2.35E-09 2.33E-09 12 | <1.87E-09-1.97E-09 3E-06
pH U 53 7.01 8.28 12 7.30-8.34 6.5-85

N - Number of samples

NA - Data not available

3 Background location

® DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided asa guideline for radiological resultsin the
absence of water quality standards.

¢ New York Sate Water Quality Sandards, Class“ B" as a comparative reference for nonradiological results

4 Alpha as Am-241

¢Betaas 3-90

Table C-4B
2004 Water Quality of Surface Water Downstream of the WVDP in Buttermilk
Creek at Thomas Corners Bridge (WFBCTCB)

RADIOACTIVITY CONCENTRATIONS

WFBCTCB Reference Vaues
Analyte Units | N Concentrations . N WFEBCBKG? Guidding®
Average Maximum Background Range
Gross Alpha pCi/mL - 12 6.90+9.30E-10 2.11E-09 12 <453E-10-2.55E-09 3E-08
GrossBeta pGi/mL | 12 7.88+1.49E-09 1.18E-08 12 <116E-09-3.64E-09 1E-06°
Tritium pCi/mL | 12 1.49+8.09E-08 1.76E-07 12 <7.48E-08-1.35E-07 2E-03
-0 pCG/mL - 4 3.67+164E-09 4.89E-09 4 | <1.13E-09—<1.30E-09 1E-06
Tc-99 pCi/ml | 4 -2.10+2.08E-09 <2.39E-09 4 | <144E-09—<2.27E-09 1E04
Cs137 pCG/mL - 4 2.46+2.82E-09 4.23E-09 4 | <1.94E-09—<2.34E-09 3E-06

N - Number of samples

3 Background location

® DOE ingestion-based DCGsfor 100 mremVyr dose limit are provided as a guideline for radiological resultsin the
absence of water quality standards.

¢ Alpha as Am-241

4 Beta as S-90
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Table C-4B (continued)
2004 Water Quality of Surface Water Downstream of the WVDP in Buttermilk
Creek at Thomas Corners Bridge (WFBCTCB)

CHEMICAL CONSTITUENTS

WFBCTCB Reference Values
Analyte Units N Conoantrations N ' WFBCBKG" Background b
. Sandard
Average = Maximum Range

Alpha-BHC mg/L 2 | <0.000009 @ <0.000009 | 2  <0.000009-<0.000009 | 0.000002
Aluminum, Dissolved mg/L 2 0.686 126 2 <0.100-0.328 0.10
AmmoniaN mg/L 2 <0.16 0.28 2 <0.05-0.07 00921
Antimony, Total mg/L 2 <0.003 <0.003 2 <0.003—<0.003 -
Arsanic, Dissolved mg/L 2 <0.005 <0.005 2 <0.005<0.005 0.150
Barium, Total mg/L 2 <0.06 0.07 2 0.06-0.10 --
Boron, Total mg/L 2 0.02 0.03 2 0.01-0.02 10.0
Bromide mg/L 2 <050 <0.50 2 <0.50<0.50 --
Cadmium, Dissolved mg/L 2 <0001 <0001 | 2 <0.001-<0.001 0.003°
Caldum, Total mg/L 12 381 544 12 231-46.9 --
Chloride mg/L 2 20 23 2 1213 --
Chromium, Dissolved mg/L 2 <001 <0.01 2 <0.01—<0.01 0.114°
Cobalt, Total myL 2 <0005 <0005 | 2 <0.005<0.005 0.005°
Copper, Dissdved mg/L 2 <0.005 <0.005 2 <0.005—<0.005 0.014°
Dissolved, Oxygen mg/L 2 109 123 2 105119 4.0 (min)
Fluoride mg/L 2 <0.10 <010 2 <0.10<0.10 343
Hardness mg/L 12 120 170 12 73-144 -
Iron, Total mg/L 2 1.66 252 2 0.51-2.16 0.30
Lead, Dissolved mg/L 2 | <0.0005 <00005 @ 2 <0.0005—<0.0005 0.007
Magnesum, Total mg/L 12 5.99 8.2 12 357659 --
Manganesg, Total mg/L 2 0.03 0.04 2 0.04-0.04 --
Meraury, Disolved, Method 1631 mg/L 2 <0.000000815 0.00000113 | 2 |<0.000000500-0.00000113 --
Nicke, Dissolved mg/L 2 <004 <0.04 2 <V.04<004 0.081°
NitrateN mg/L 2 0.58 0.62 2 <0.05-0.61 --
NitriteN mg/L 2 <005 <0.06 2 <0.05<0.05 0.10
NPOC mg/L 2 24 24 2 2024 --

N - Number of samples

-- No reference standard avail able for this analyte

3 Background location

® New York Sate Water Quality Sandards, Class“ C” as a comparative reference for nonradiological results
¢ Calculated from maximum measurement of hardness of surface water streamat WFBCTCB

4 Standards for cobalt, thallium, and vanadium are acid-soluble.
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Analyte

Oil & Grease

pH

Sdenium, Dissolved
Sodium, Tota

Sdids, Total Dissolved
Sdlids, Total Suspended
Sulfate

Sulfide

Surfactants

Thallium, Total
Titanium, Total

TOX

Vanadium, Total
Zinc, Dissolved

N - Number of samples

-- No reference standard avail able for this analyte
3 Background location

Table C-4B (concluded)
2004 Water Quality of Surface Water Downstream of the WVDP
in Buttermilk Creek at Thomas Corners Bridge (WFBCTCB)

CHEMICAL CONSTITUENTS (concluded)

WFBCTCB
Concentrations

Units

mylL
U
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL
mylL

Z

N NDNNDNDNNNDNDNNDNDDNDN

Average
<5
7.85
<0.001
13
178
<4
2.2
0.06
<0.10
<0.008
<0.05
<0.02
<0.01
<0.02

Maximum
<5
7.89
<0.001
16.1
229
<4
24.7
0.08
<0.10
<0.008
0.05
<0.03
<0.01
<0.02

N

N NDNNDNDNNNDNDNNDNDDNDN

Reference Vaues
WFBCBKG? b
Background Range Sendard
<5<5 -
7.68-7.97 6.5-85
<0.001-<0.001 0.0046
7.7-90 -
117-188 500
<4-39 -
14.4-20.7 -
<0.04-0.08 0.002
<0.03<0.10 004
<0.008-<0.008 0.008"
<0.06-<0.05 -
<0.00<0.03 -
<0.01-<0.01 0.014°
<0.02—<0.02 0.13¢f

b New York Sate Water Quality Sandards, Class“ C” as a comparative reference for nonradiological results
¢ Calculated from maximum measurement of hardness of surface water streamat WFBCTCB
4 Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-4C
2004 Water Quality of Surface Water Downstream of the WVDP at
Frank’'s Creek (WNSP006)

RADIOACTIVITY CONCENTRATIONS

WNSPO06 Reference Values
Analyte Units = N Concentr ations N WFBCBKG o
Average Maximum Background Range Guideine
GrosAlpha | pCi/mL | 53 0.62+1.72E-09 6.91F-09 12 <A53E-10-2.55E-09 3E-08°
GrossBeta pCi/mL | 53 4.31+0.40E-08 8.28E-08 12 | <1.16E-09-3.64E-09 1E-06"
Tritium pCi/mL | 53 7.53+8.00E-08 5.81E-07 12 | <7.48E-08-1.35E-07 2E-03
C-14 pG/imL | 4 -0.32+2.36E-08 <2.86E-08 4 | <5.3BE09<3.03E-08 TE-05
S-0 pGi/mL | 12 2.1240.31F-08 3.52E-08 4 | <113E-09<1.30E-09 1E-06
Tc9 pGimL | 4 1.04+2 25E-09 3.55E-09 4 | <LAME-09-<227E-09 1E-04
[-129 pG/imL | 4 4.82+7.93E-10 105E-09 4 | <6.26E-10-1.21F-09 5E-07
Cs137 pGi/mL | 12 2.41+757E-09 114E-08 4 | <LAE09<2.HE-09 3E-06
U-232 pG/imL | 4 2.92+1.35E-10 3.87E-10 4 | <346E-11<1.00E-10 1E-07
U-233234 pGi/imL | 4 3.90+1.46E-10 5.36E-10 4 | 819E-11-181F-10 5E-07
U-235236 pGimL | 4 6.40+6.00E-11 9.57E-11 4 | <414F-11-525E-11 5E-07°
U-238 pG/imL | 4 4.18+147E-10 5.49E-10 4 | <468E-11-850E-11 6E-07
Total U pgmL | 4 9.60+0.19E-04 138E-03 4 | 332E05-6.00E-04 --
Pu-238 pG/imL | 4 1.09+324E-11 3.28E-11 4 | <1L24E-11<33BE-11 4E-08
Pu-239/240 pGi/imL | 4 2.07+355E-11 6.62F-11 4 | <1L25E-11<385E-11 3E-08
Am-241 pG/imL | 4 2.324347E-11 <4.68E-11 4 | R2E-11<A485E-11 3E-08

N - Number of samples

-- No guideline or standard available for these analytes

3 Background location

® DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
¢ Alpha as Am-241

4 Beta as S-90

¢DCG for U-236is used for this comparison.
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Table C-4C (continued)
2004 Water Quality of Surface Water Downstream of the WVDP at
Frank’'s Creek (WNSP006)

CHEMICAL CONSTITUENTS

WNSP006 ReferenceValues
Analyte Units N Concentrations N WFBCBKG? b
Average | Maximum Background Range Sangard

Alpha-BHC mg/L 2 <0.000009 | <0.000009 2  <0.000009—<0.000009 ' 0.000002
Aluminum, Dissolved mg/L 2 0508 0598 2 <0.100-0.328 0.10
Ammonia-N mg/L 2| <005 <005 2 <0.05-0.07 0.0921
Antimony, Total mg/L 2| <0.003 <0003 | 2 <0.003—<0.003 -
Arsenic, Dissolved my/L 2 <0005 <0005 |2 <0.005—<0.005 0.150
Barium, Total mg/L 2 0.07 0.09 2 0.06-0.10 --
Boron, Total mg/L 2 0.03 0.03 2 0.01-0.02 100
Bromide mg/L 2| <063 0.76 2 <0.50<0.50 --
Cadmium, Dissolved mg/L 2 <0001 <0001 2 <0.001—<0.001 0.004°
Calcium, Total mg/L 12 522 766 12 231469 --
Chloride mg/L 2 110 125 2 1213 --
Chromium, Dissolved mg/L 2 <001 <001 2 <0.01<0.01 0.153°
Cobadlt, Total mg/L 2 <0005 <0005 |2 <0.005<0.005 0.005"
Condudtivity umhos'em@es°C 3 554 614 o NA -
Copper, Dissolved mg/L 2 <0005 <0005 2 <0.005<0.005 0.01¢°
Dissolved Oxygen mg/L 2 108 127 2 105-11.9 4.0(min)
Fluoride mg/L 2| <010 <010 2 <0.10<0.10 4.7%
Hardness mg/L 12 167 242 12 73-144 --
Iron, Tota mg/L 2 5.96 8.79 2 051216 0.30
Lead, Dissolved mg/L 2 <00005 @ <0.0005 @2 <0.0005—<0.0005 0.01C°
Magnesum, Total mg/L 12 893 21 |12 357-659 --
Manganese, Total mg/L 2 017 0.26 2 0.04-004 --
Mercury, Dissolved, Method 1631 mg/L 2 <0.0000022¢ 0.00000405 2 <0.000000500-0.00000405 --
Nickel, Dissolved mg/L 2 <004 <004 |2 <0.04—<0.04 0.11°
Nitrate-N mg/L 2 058 058 2 <0.05-0.61 --
Nitrite-N mg/L 2 <006 0.06 2 <0.06—<0.05 0.10
NPOC mg/L 2 29 35 2 2024 -
Oil & Grease mg/L 2 <5 <5 2 <55 --
pH SV 2 6.83 7.83 2 7.68-7.97 6.5-85

N - Number of samples
NA - No data available

-- No guideline or standard available for these analytes

3 Background location

®New York Water Quality Sandards for Class“ C” surface waters as a comparative reference for nonradiological

results.

¢ Cal culated from maxi mum measured har dness of surface water stream at VWNSPOOG6.

4 Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Analyte

Sdenium, Dissolved
Sodium, Total

Sdlids, Total Dissolved
Solids, Total Suspended
Sulfate

Sulfide

Surfactants

Thallium, Total
Titanium, Total

TOX

Vanadium, Total
Zinc, Dissalved

N - Number of samples

Table C-4C (concluded)
2004 Water Quality of Surface Water Downstream of the WVDP at
Frank’'s Creek (WNSP006)

CHEMICAL CONSTITUENTS (concluded)

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

N

NNNNRN N NN N SN

WNSPO06
Concentrations
Avaage  Maximum
<0.001 <0.001

87.4 93.1
314 439
86 113
46.0 57.8
<0.04 <0.04
<0.06 <0.10
<0.008 <0.008
0.06 0.07
0.01 0.01
<0.01 0.01
<0.02 <0.02

-- No guideline or standard available for these analytes

3 Background location

Reference Vaues
WFBCBKG b
Background Range Sancerd
<0.001-<0.001 0.0046
7.7-90 -
117-188 500
<4-39 -
14.4-20.7 -
<0.04-0.08 0.002
<0.03<0.10 0.40
<0.008-<0.008 0.008"
<0.05<0.05 -
<0.00<0.03 -
<0.01<0.01 0.014°
<0.02-<0.02 0.18°

®New York Water Quality Standards for Class“ C” surface waters as a comparative reference for nonradiological

results.

¢ Cal culated from maxi mum measured har dness of surface water stream at VWNSPOOG6.

4 Sandards for cobalt, thallium, and vanadium are acid-soluble.
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Table C-4D
2004 Total Dissolved Solids From Outfall WNSP116

Month Units N Total Dissolved Sdlids Daily l\./la?(imum

Average Maximum Limit
January mg/L 2 350 360 500
February® mg/L 0 - - 500
March mg/L 2 281 320 500
April mg/L 2 288 297 500
May mg/L 2 253 347 500
June mg/L 2 343 372 500
July? mg/L 0 - - 500
August mg/L 2 381 381 500
September mg/L 2 356 381 500
October® mg/L 0 —~ - 500
November® mg/L 0 - - 500
December mg/L 2 279 316 500
N - Number of samples
3No discharge this month

Table C-4E
2004 Indicator Results in Surface Water at Erdman Brook (WNERB53)
: Reference
Analyte Units N WNERBS3 Concentrations Guiddline’ or
Minimum Average Maximum | Standard®

GrossAlpha pGi/mL 53 <9.33E-10 -0.13+1.89E-09 2.44E-09 3E-08°
GrossBeta pGi/mL 53 1.00E-08 1.78+0.27E-08 3.32E-08 1E-06°
Tritium pGi/mL 53 <5.54E-08 4.75+7.71E-08 1.77E-07 2E-03
S-90 pGi/mL 4 7.20E-09 7.96+2.03E-09 8.79E-09 1E-06
Cs137 pGi/mL 4 <2.05E-09 0.44+5.63E-09 2.41E-09 3E-06
pH U 53 6.52 752 8.08 6.0-95

N - Number of samples

3DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
®New York Sate Water Quality Sandards, Class“ D" for surface waters as a standard for nonradiological results
¢Alpha as Am-241

4Beta as S-90
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Table C-4F
2004 Indicator Results in Surface Water at Frank’s Creek East of the SDA

(WNFRC67)
. Reference
Analyte Units N WINFRCET Concentrations Guiddine’ or

Minimum Average Maximum Sandard®
GrossAlpha pa/mL 12 <4.90E-10 -0.35+8.03E-10 <143E-09 3E-08°
GrossBeta puG/mL 12 <1.08E-09 1.90+1.19E-09 3.86E-09 1E-06
Tritium pa/mL 12 <5.64E-08 4.84+8.35E-08 1.82E-07 2E-03
S-90 pa/mL 4 <849E-10 0.62+1.19E-09 <147E-09 1E-06
Cs137 pa/mL 4 <1.98E-09 1.02+2.83E-09 <3HME-09 3E-06
pH U 12 7.34 759 8.06 6.5-85

N - Number of samples

3 DOE ingestion-based DCGsfor 100 mremVyr dose limit are provided as a guideline for radiological resultsin the
absence of water quality standards.

®New York State Water Quality Sandardsfor Class” C" surface watersasa comparative reference for nonradiol ogical
results.

¢ Alpha as Am-241

4 Beta as S-90

Table C-4G
2004 Indicator Results in Surface Water at Drum Cell Drainage (WNDCELD)
. Reference
Analyte Units N WNDCELD Concentrations Guiddine®
Minimum Average Maximum | or Sandard®
GrassAlpha uCi/mL 12 <4.84E-10 094874E-10 | 128E-09 3E-08°
GrossBeta uCi/mi 12 <1.08E-09 189+121E-00 = 2.82E-09 1E-06"
Tritium uCi/mi 4 <7.86E-08 550+821E-08  9.79E-08 2E-03
-9 uCi/mi 4 <1.20E-09 176:163E-00 = 466E-09 1E-06
1-129 uCi/mi 4 <4.98E-10 215t841F-10 | 956E-10 5E-07
Cs-137 uCi/mi 4 4.54E-09 118+580E-00 = 454E-09 3E-06
pH U 12 6.9 7.48 7.85 65-85

N - Number of samples

3DOE ingestion-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological resultsin the
absence of water quality standards.

b New York State Water Quality Sandardsfor Class” C” surface watersasa comparative referencefor nonradiol ogical
results.

¢ Alpha as Am-241

4 Beta as S-90
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Table C-4H
2004 Water Quality of Surface Water at the Sanding Water (WNSTAW-Series)

L ocations
Reference Values
Analyte Units N WNSTAWA4 WNSTAWS WNSTAWB® Guiddine”
Background Location or Sandard®
Gross Alpha pCi/mL 1| -548+388E-10 -6.63+2.72E-10 0.57+8.09E-10 3E-08°
GrossBea pCi/mL 1| 4.16+0.88E-09 1.92+0.64E-09 2.17+0.93E-09 1E-06°
Tritium pCi/mL 1| -185+827E-08 1.7645.77E-08 6.11+8.07E-08 2E-03
S-0 pCi/mL 1| 193+1.55E-09 0.85+1.086-09 1.72+0.97E-09 1E-06
Cs137 pCi/mL 1| 046+8.38E-09 1.15+6.79E-09 -0.01+1.21E-08 3E-06
Chloride mg/L 1 6 <1 2 -
Conductivity umhosem@25°C - 1 % 47 3?1 -
Iron, Total mg/L 1 0.63 0.68 0.2 0.3
Manganese, Total mg/L 1 0.04 0.08 0.1 -
Nitrate+Nitrite mg/L 1 <0.05 <0.05 <0.05 --
pH SV 1 7.88 8.19 797 6.0-95
Sodium, Total mg/L 1 45 <1.0 13 --
Sulfate mg/L 1 54 5.8 1 --
Reference Values
Analyte Units N  WNSTAW6 WNSTAWB® Guiddine® or
Background Location Sandard®
Gross Alpha pCi/mL 1| -753t6.85E-10 0.57+8.09E-10 3E-08°
GrossBea pCi/mL 1| 315+1.00E-09 2.17+0.93E-09 1E-06°
Tritium pCi/mL 1| -551+7.93E-08 6.11+8.07E-08 2E-03
-0 pCi/mL 1| 0.10+1.52E-09 1.72+0.97E-09 1E-06
Cs137 pCi/mL 1| 436450509 -0.01+1.21F-08 3E-06
Chlaride mg/L 1 3 22 --
Conductivity umhosem@25°C - 1 200 321 -
Iron, Total mg/L 1 <0.10 0.2 03
Manganese, Total mg/L 1 <0.02 01 -
Nitrate+Nitrite mg/L 1 <0.05 <0.06 --
pH SV 1 8.26 797 6.0-95
Sodium, Total mg/L 1 14 13 --
Sulfate mg/L 1 6.6 11 -

N - Number of samples

-- No guideline or standard available for these analytes

3 Background location

® DOE ingesti on-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.

¢ New York Sate Water Quality Sandards Class“ D" surface waters as a comparative standard for nonradiological
results

4 Alpha as Am-241

¢Beta as 3-90
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Table C-4H (concluded)
2004 Water Quality of Surface Water at the Sanding Water (WNSTAW-Series)

Analyte Units N
Gross Alpha pCi/mL 1
Gross Beta pCi/mL 1
Tritium pCi/mL 1
Sr-90 pCi/mL 1
Cs137 pCi/mL 1
Chloride mg/L 1
Conductivity umhos'cm@25°C | 1
Iron, Total mg/L 1
Manganese, Total mg/L 1
Nitrate+Nitrite mg/L 1
pH SuU 1
Sodium, Total mg/L 1
Sulfate mg/L 1

N - Number of samples

Locations

WNSTAW9

-0.38+5.36E-10
2.20+0.90E-09
-5.20+8.07E-08
0.41+1.21E-09
6.38+6.30E-09
6

185

0.48

0.29

<0.05

7.86

48

13.2

-- No guideline or standard available for these analytes

3 Background location

Reference Values
WNSTAWB® Guideline’ or
Background L ocation Standard®
0.57+8.09E-10 3E-08°
2.17+0.93E-09 1E-06°
6.11+8.07E-08 2E-03
1.72+0.97E-09 1E-06
-0.01+1.21E-08 3E-06
22 -
321 -
0.2 0.3
0.1 -
<0.05 --
7.97 6.5-8.5
13 -
11 -

® DOE ingesti on-based DCGsfor 100 mrem/yr dose limit are provided as a guideline for radiological results.
¢ New York Sate Water Quality SandardsClass“ C” surface waters asa comparati ve standard for nonradiological

results at WNSTAWO
4 Alpha as Am-241
¢ Beta as S-90
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Appendix C-5

Potable Water (Drinking Water) Data
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Table C-5A

2004 Indicator Results in Potable Well Water Around the WVDP

Analyte

GrossAlpha
GrossBeta
Tritium
S-90
Cs137
Condudivity
pH

Analyte

GrossAlpha
GrossBeta
Tritium
S-90
Cs137
Condudtivity
pH

Analyte

GrossAlpha
GrossBeta
Tritium
S-90
Cs137
Condudtivity
pH

Units

pG/ml
paG/mL
paG/mL
pa/mL
pa/mb
pmhoscm@25°C
SV

Units

pa/mb
pG/mL
paG/mL
paG/mL
paG/mb
pmhos'cm@25°C
V)

Units

pa/mb
paG/mL
paG/mL
paG/mL
paG/mb
pmhos'cm@25°C
SV

N - Number of samples
-- No guideline or standard available for these analytes
3 Background location
® New York Sate Water Quality Standard for Class “ GA” for fresh groundwater
¢ NYSDOH raw water supply standards (10 NYCRR Part 170.4)
4 Alpha standard excludes radon and uranium, however, the WVDP results include these i sotopes.

¢ Beta standard excludes strontiumand al pha emitters. The WVDP results include strontiumand other beta emitters.

PR R RRRPR

zZ PR RPRPRP R RP

PR RRRRPR

Reference Values
Annual Concentrationsat Potable Wdls
Background® be
Sandard™
WFWELOL | WFWEL02 | WFweLe3 | WFWELGS
0.2241.06E-09 | -0.36+1.39E-09 0.92+1.09E-09 | -2.26+7.02E-10 1.56-08"
4.24+1.31E-09  1.82+1.47E-09 | 1.22+1.41E-09  1.77+844E-10 1E-06°
5.46+8.37E-08 | -2.54+7.72E-08 | -2.76+7.74E-08| -8.11+7.99E-08 --
159+1.52E-09 | 0.20+1.56E-09 ' 0.28+1.38E-09  0.58+1.25E-09 --
2.6645.70E-09 | 0.32+1.28E-08 | -0.10+6.66E-09 | -3.34+6.39E-09 --
406 404 206 270 --
7.89 755 797 814 6.5-85
Reference Values
Annual Concentrationsat Potable Wdls Background® .
Sandard™
WFWELO4 | WFWELOs | WFweLo7 | WRWELGS
7.76+4.256-09 | 1.09+8.96E-10 | -3.64+8.06E-10| -2.26+7.02E-10 1.56-08°
246+3.33E-09  2.35+H0.97E-09 | 1.22+0.88E-09 | 1.77+844E-10 1E-06°
6.65+8.36E-08 | 2.87+5.53E-08 | -4.22+8.13E-08 | -8.11+7.99E-08 --
1.30+1.39E-09 | 2.77+1.31E-09  -1.69+8.35E-10 0.58+1.25E-09 --
-1.9746.23E-09 0.99+1.76E-08 = 4.39+7.60E-09 | -3.34+6.39E-09 --
1,580 262 288 270 --
812 6.56 755 814 6.5-85
Reference Values
Annua Concentrationsat Potable Wdls Background® .
WEWEL 06 Sandard™
WFWELO8 = WFWEL® | WFWEL10
1.92+1.385-09 | 2.10+1.70E-09 | -3.14+1.95E-09 -2.26+7.02E-10 1.56-08"
2.23+1.50E-09 | 245+151E-09  242+1.54E-09 | 1.77+844E-10 1E-06°
-1.20+0.74E-07 | -2.96+7.70E-08' 4.35+8.11E-08 ' -8.11+7.99E-08 --
1.15+1.53E-09 | 3.06+1.60E-09  1.30+1.39E-09 0.58+1.25E-09 --
-3.82+4.19E-09 1.23+7.04E-09 ' -0.79+1.00E-08 -3.34+6.39E-09 --
429 501 724 270 --
7.06 814 7.38 814 6.5-85
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Table C-5B
2004 Indicator Results in Main Plant Potable Water (WNDNKMP)

Annual Concentration

Analyte Units N Sandar d®
Minimum Average Maximum
GrossAlpha pa/mL 4 <350E-10 1.06+5.83E-10 <8.74E-10 15E-08
GrossBeta pa/mL 4 951E-10 1.64+0.75E-09 2.55E-09 5E-08
Tritium pa/mL 4 <8.12E-08 3.25+8.15E-08 <8.22E-08 2E-05
Conductivity pmhosom@25°C | 4 153 184 207 -
pH SV 4 7.65 7.9 85 --

2004 Indicator Results in Environmental Laboratory Potable Water (WNDNKEL)

Annual Concentration

Analyte Units N Sandar d®
Minimum Average Maximum

GrossAlpha pG/mL 4 <4.05E-10 -1.95+5.29E-10 <6.9E-10 15E-08
GrossBeta pG/mL 4 107E-09 1.29+0.74E-09 157E-09 5E-08
Tritium pG/mL 4 <5.43E-08 3.09+7.57E-08 101E-07 2E-05
Conductivity pmhosom@25°C | 4 161 200 259 -
Haloacetic Adds-Five (5) mg/L 3 <0.013 <0.021 <0.033 0.06
pH SV 4 7.87 7.99 8.12 --
Total Trihalomethanes mg/L 3 <0.011 <0.026 <0.053 0.08

2004 Indicator Results in Maintenance Shop Potable Water (WNDNKMYS)

Annual Concentration

Analyte Units N Sandar d®
Minimum Average Maximum
GrossAlpha pa/mL 4 <3.96E-10 -1.13t541E-10 7.27E-10 15E-08
GrossBeta pa/mL 4 144E-09 1.82+0.76E-09 2.30E-09 5E-08
Tritium pa/mL 4 <5.55E-08 4.01+8.43E-08 1.08E-07 2E-05
Condudtivity pmhosom@25°C | 4 198 209 225 -
pH U 4 7.87 8.05 819 --

N - Number of samples
-- No guideline or standard available for these analytes
aNew York Sate Department of Health MCLs for drinking water used as a comparative reference
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Table C-5C

2004 Water Quality Results in Utility Room Potable Water (WNDNKUR)

Anayte

GrossAlpha
GrossBeta
Tritium
Antimony, Taotal
Arsenic, Total
Barium, Total
Beryllium, Total
Cadmium, Total
Chromium, Tata
Conductivity
Cyanide, Tata
Fluoride
FreeResdua Chlorine
Mercury, Total
Nickd, Total

pH

Sdenium, Total
Thallium, Tota
Turbidity

N - Number of samples

Units

pCi/mL

pCi/mL

pCi/mL
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

pmhoscm®@25°C
mg/L
mg/L
mg/L
mg/L
mg/L
Sy

mg/L
mg/L
NTU

_ﬁ g
&gl—\l—\l(,‘l—\l—\gll—\l—\lsl—\l—\l—\l—\l—\l—\lslsls

WNDNKUR Concentr ations Sa;dar d
Minimum Average Maximum = Guiddine®
316610 | 072530510  <896E-10 15E6-08

1.00E-09 1.49+0.74E-09 1.96E-09 5E-08

<5.88E-08 3.27+7.85E-08 123607 2E-05
NA NA <0.001 0.006
NA NA <0.025 005
NA NA <0.20 200
NA NA <0.0003 0004
NA NA <0.002 0.005
NA NA <001 010
144 194 263 .
NA NA <001 02
NA NA <0.20 22
043 NA 2% 02-4.0
NA NA <0.0004 0.002
NA NA <0.005 -
7.89 804 83 .
NA NA <0.002 005
NA NA <0.001 0.002
<01 NA 16 10°

NA - Not available, constituents sampled annually
-- No guideline or standard available for these analytes
aNew York Sate Department of Health MCLs for drinking water or EPA MCLGs, whichever is more stringent

b A treatment standard of 0.3 NTU appliesto the 95th percentile on a monthly basis.
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Table C-5D
2004 Water Quality Results in Utility Room Raw (Untreated) Water

(WNURRAW)
Analyte Uniits N ~ WNURRAW Concentrations _
Minimum Average Maximum
Iron, Total mg/L 52 0.13 128 304
Solids Total Dissolved mg/L 24 61 110 148
N - Number of samples
Table C-5E

2004 Biological and Chlorine Results From Various Site Tap Water Locations
(Analyzed by Cattaraugus County Department of Health)

Various Ste Tap Water Locations

H a
Analyte Units N Resuits Sandard
E. coli NA ° Negetive one pogitive sanple
FreeResdual Chlorine mg/L 1 Range 0.08-178 4.0 (mex)
Total Caliform NA 1» Negetive two or more pogitive samples

N - Number of samples

NA - Not applicable
aNew York Sate Department of Health MCLs for drinking water or EPA MCLGs, whichever is more stringent

Table C-5F
2004 Tap Water Nitrate Results From WVDP Restroom Sink
(Analyzed by Cattaraugus County Department of Health)

Analyte Units N | DateCoallected Annual Concentration Standard?®
NitrateN mg/L 1 317/04 0.700 10

N - Number of samples
aNew York Sate Department of Health MCLs for drinking water or EPA MCLGs, whichever is more stringent
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Summary of Air Monitoring Data
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Table D-1
2004 Effluent Airborne Radioactivity at Main Stack (ANSTACK)

Total Aver Maximum c
| sotope® N | Adivity Rdeased” Conomf;%\? ion Concentration DCG ,:\/vgg%e
(Ci) (uCi/mL) (uCi/mL) (uCi/mL) °

GrossAlpha 53 3.93+0.17E-06 5.19+0.22E-15 248E-14 -- --

GrossBeta 53 1.30+0.01E-04 1.71+0.01E-13 9.31E-13 -- --

H-3 53 557+0.11E-03 7.34+0.15E-12 324E-11 1E-07 0.01
Co-60 4 6.00+6.58E-08 7.91+8.68E-17 2.82E-16 8E-11 @ <001
S-90 4 3.15+0.03E-05 4.15+0.04E-14 7.56E-14 9E-12 0.46
1-129 4 2.78+0.22E-05 3.67+0.29E-14 5.64E-14 7TE-11 0.05
Cs137 4 5.47+0.16E-05 7.21+0.21E-14 1.23E-13 4E-10 0.02
Eu-1%4 4 0.57+1.69E-07 0.75+2.23E-16 <4.71E-16 BE-11 | <001
U-232 4 2.31+0.68E-08 3.05+0.90E-17 4.90E-17 2E-14 0.15
U-233/234° 4 4.25+0.92E-08 5.60+1.21E-17 9.65E-17 9E-14 0.06
U-235/236" 4 1.11+0.59E-08 147+0.77E-17 167E-17 1E-13 0.01
U-238" 4 3.80+0.80E-08 5.01+1.06E-17 6.99E-17 1E-13 0.05
Pu-238 4 7.61+0.36E-07 1.00+0.05E-15 1.86E-15 3E-14 335
Pu-239/240 4 8.03+0.37E-07 1.06+0.05E-15 201E-15 2E-14 530
Am-241 4 2.08+0.06E-06 2.75+0.08E-15 5.38E-15 2E-14 | 1373
Total % of DCGs 2319

N - Number of samples

-- DCGs are not specified for gross alpha and beta activity.
aHalf-lives arelisted in Table K-1E3
b Total volume released at 50,000 cfm = 7.58E+ 14 mlL/year

¢ Derived concentration guides (DCGs) are listed for reference only. They are applicabl e to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

dTotal Uranium: 9.25+0.09E-02 g; average = 1.22E+0.01E-10 pg/mL
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Table D-2

2004 Effluent Airborne Radioactivity at Vitrification System HVAC

| sotope

GrossAlpha
GrossBeta
Co-60
S-90

1-129
Cs137
Eu-154
U-232°
U-233/234°
U-235/236"
U-238°
Pu-238
Pu-239/240
Am-241

N - Number of samples

Z

NN N NN N NN NN E A

(ANVITSK)

Total Average
Activity Rdeasd Concentration

(Ci) (uCi/mL)
-0.90+2.95E-08 -2.37+7.78E-17
2.88+6.34E-08 0.76+1.67E-16
0.93£3.13E-08 245+8.25E-17
1.70+2.42F-08 4.48+6.38E-17
3.20+0.94E-07 8.44+2.48E-16
1.03+2.40E-08 2.7246.33E-17
1.04+9.09E-08 0.27+2.40E-16
2.09+2.74E-09 5.51+7.23E-18
1.60+0.38E-08 4.22+1.00E-17
6.04+2.39E-09 1.59+0.63E-17
1.41+0.35E-08 2.73+9.23E-17
-0.01+1.62E-09 -0.03+4.27E-18
0.57+1.61E-09 150+4.25E-18
4.91+3.05E-09 1.29+0.80E-17

-- DCGs are not specified for gross alpha and beta activity.
a3 Derived concentration guides (DCGs) are listed for reference only. They are applicabl e to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

b Total Uranium: 4.16+0.04E-02 g; average = 1.10+0.01E-10 pg/mL

VWVDP Annual Site Environmental Report

Maximum
Concentration
(uCi/mL)
5.80E-16
1.50E-15
<2.34E-16
1.77E-16
1.67E-15
<1.61E-16
<7.63E-16
1.77E-17
5.99E-17
3.20E-17
4.156-17
<1.29E-17
<8.65E-18
2.95E-17

DCG*
(UCi/mL)

8E-11
%E-12
7TE11
4E-10
SE-11
2E-14
9E-14

1E-13
3E-14
2E-14
2E-14
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Table D-3

2004 Effluent Airborne Radioactivity at 01-14 Building (ANCSSTK)

Total Average Maximum DeG
| sotope N Adtivity Released Concentration Conoentration
(Ci) (uCi/mL) (uCi/mL) (uCi/mL)

GrossAlpha 53 0.79+1.22F-08 5.37+8.29E-17 11315 -
GrossBeta 53 3.44+2 57E-08 2.34+1.75E-16 1.78E-15 -
Co-60 4 0.05+1.195-08 0.34+8.09E-17 <1.85E-16 8E-11
S-90 4 2.22+49.02E-09 151+6.13E-17 <1.38E-16 9E-12
[-129 4 346+2.47E-08 2.35+1.68E-16 6.66E-16 7E-11
Cs137 4 1.29+1.16E-08 8.77+7.83E-17 1.61F-16 4E-10
Eu-154 4 4.59+3 53E-08 3.1242.40E-16 <5.44F-16 5E-11
U-232° 4 0.31+1.10E-09 2.11+7.48E-18 <1.90E-17 2E-14
U-233/234° 4 7.73+1.75E-09 5.25+1.19E-17 6.87E-17 9E-14
U-235/236° 4 1.42+0.93E-09 9.65+6.32F-18 9.17E-18 1E-13
U-238° 4 7.95+1.69E-09 5.40+1.15E-17 6.72E-17 1E-13
Pu-238 4 -2.93+7.42E-10 -1.99+5.04E-18 <1.55E-17 3E-14
Pu-239/240 4 -0.47+8.26E-10 -0.3245.61F-18 <1.36E-17 2E-14
Am-241 4 1.26+1.01E-09 8.56+6.86E-18 9.99E-18 2E-14

N - Number of samples
-- DCGs are not specified for gross alpha and beta activity.

3 Derived concentration guides (DCGs) are listed for reference only. They are appli cabl e to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

b Total Uranium: 3.60+0.03E-02 g; average = 2.45+0.02E-10 pg/mL

Table D-4
2004 Airborne Radioactivity at Contact Size-Reduction Facility (ANCSRFK)

VENTILATION OFF DURING CY 2004
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Table D-5

2004 Effluent Airborne Radioactivity at Supernatant Treatment System

| sotope

GrossAlpha
GrossBeta
H-3

Co-60
-0

[-129
Cs137
Eu-154
U-232°
U-233/234°
U-235/236
U-238°
Pu-238
Pu-239240
Am-241

N - Number of samples

Z

AADADNADNADNADNNOHS

(ANSTSTK)

Total Average
Activity Rdeased Concentration

(Ci) (UCi/mL)
0.09£6.41E-09 0.13£9.39E-17
1.23+1.37E-08 1.80+2.01F-16
3.15+0.48E-05 4,61+0.70E-13
1.14+0.70E-08 1.67+1.03E-16
2.8445.01E-09 4.16+7.34E-17
1.38+0.09E-05 2.02+0.13E-13
9.40+6.11E-09 1.38+0.90E-16
-0.09£1.47E-08 -0.13+2.15E-16
5.82+5.60E-10 8.53+8.20E-18
4.25+0.93E-08 6.23+1.36E-17
1.13+0.48E-09 1.66+0.70E-17
3.92+0.85E-09 4.28+1.25E-17
1.08+3.96E-10 158+5.80E-18
1.82+3.97E-10 2.6745.82E-18
1.16+0.58E-09 1.70+0.85E-17

-- DCGs are not specified for gross alpha and beta activity.
3 Derived concentration guides (DCGs) are listed for reference only. They are applicabl e to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

b Total Uranium: 9.08+0.09E-03 g; average = 1.33+0.01E-10 pg/mL

VWVDP Annual Site Environmental Report

Maximum
Concentration
(uCi/mL)
8.45E-16
1.38E-15
1.94E-12
3.19E-16
<1.44E-16
3.25E-13
1.69E-16
<4.61E-16
1.84E-17
6.23E-17
2.57E-17
6.19E-17
<1.45E-17
<1.42E-17
1.85E-17

Calendar Year 2004

DCG*
(UCi/mL)

4E-10

2E-14
9E-14
1E-13
1E-13
3E-14
2E-14
2E-14



Table D-6

2004 Effluent Airborne Radioactivity at Container Sorting and Packaging
Facility (ANCSPFK)

| sotope

GrossAlpha
GrossBeta
Co-60
-9
1-129
Cs-137
Eu-154
U-232°
U-233/234°
U-235/236°
U-238°
Pu-238
Pu-239/240
Am-241

N - Number of samples

Z

NN NN NN EN NN NN

Total

Adtivity Released

(C)
3.90+1.60E-09
4.16+3.09E-09
1.60+1.38E-09
0.43+1.09e-09
1.78+0.14E-07
-0.29+1.23E-09
0.83+3.49E-09
1.38+1.31E-10
1.10+0.21E-09
1.78+1.18E-10
1.22+0.21E-09
0.26+1.33E-10
0.45+9.20E-11
0.89+1.19E-10

Average
Concentration
(uCi/mL)
2.20+0.90E-16
2.35+1.74E-16
9.02+7.78E-17
2.42+6.15E-17
1.00+0.08e-14
-1.63+6.93E-17
0.47+1.97E-16
7.78+7.39E-18
6.20+1.18E-17
1.00+0.66E-17
6.88+1.18E-17
1.47+7.50E-18
0.25+5.19E-18
5.02+6.71E-18

-- DCGs are not specified for gross alpha and gross beta activity.
a Derived concentration guides (DCGs) are listed for reference only. They are applicable to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

b Total Uranium: 3.06+0.03E-03 g; average = 1.73+0.02E-10 pg/mL

VWVDP Annual Site Environmental Report

Maximum
Concentration
(uCi/mL)
1.21E-15
3.63E-15
<1.86E-16
1.40E-16
1.54E-14
<1.69E-16
<4.65E-16
2.08E-17
8.25E-17
3.55E-17
9.28E-17
<2.18E-17
<1.18E-17
1.89E-17

Calendar Year 2004

DCG*
(uCi/mL)

8E-11
9E-12
7E-11
4E-10
5E-11
2E-14
9E-14
1E-13
1E-13
3E-14
2E-14
2E-14



Eu-1%4
u-232°
U-233/234°
U-235/236°
u-238°
Pu-238
Pu-239/240
Am-241

N - Number of samples

Z

oo oloooooooo B8

Table D-7
2004 Effluent Airborne Radioactivity at Outdoor Ventilation Enclosures/
Portable Ventilation Units (OVES/PVUSs)

Total

Adtivity Rdeasd

(C)
3.70+0.52E-08
5.06+0.89E-08
4.10+4.61E-09
3.89+3.88E-09
2.35+0.63E08
0.48+1.53E-08
2.31+556E-10
4.40+0.69E-09
1.28+0.42E-09
3.59+0.61E-09
8.36+1.00E-09
9.85+1.05E-09
291+0.14E-08

Average
Concentration
(MCi/mL)
6.55+0.92E-16
8.96+1.58E-16
7.26:817E-17
6.896.87E-17
416+1. 1116
0.86+2.72E-16
4,09+9.85E-18
7.7H1L22E17
2.26:0.74E-17
6.36+1L07E-17
148+0.18E-16
174401916
5.16+0.25E-16

-- DCGs are not specified for gross alpha and gross beta activity.
3 Derived concentration guides (DCGs) are listed for reference only. They are applicabl e to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

®Total Uranium: 1.00+0.01E-02 g; average = 1.78+0.01E-10 pg/mL
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Maximum
Conocantration
(UCi/mL)
1.36E-14
164E-14
371E-16
208E-16
981E-16
<4.95E-15
<1.63E-15
163F-16
748E-17
137E-16
4.04E-16
4.56E-16
123F-15

DCG?
(LCi/mL)

Calendar Year 2004



Table D-8

2004 Effluent Airborne Radioactivity at Remote-Handled Waste Facility Stack

| sotope

GrossAlpha
GrossBeta
Co-60
-9
1-129
Cs-137
Eu-154
uU-232°
U-233/234°
U-235/236°
U-238°
Pu-233
Pu-239/240
Am-241

N - Number of samples

N

wWwwwwwwownwowowo®R

(ANRHWFK)

Total Average
Activity Released Concentration

(Ci) (UCi/mL)
-0.23+1.11F-08 -0.35+1.66E-16
1.99+2.43F-08 2.99+3.66E-16
0.20+1.19E-08 0.31+1.78E-16
-3.36+9.40E-09 -0.51+1.41F-16
4.80+2.64E-08 7.224397E-16
0.18+1.08E-08 0.27+1.63E-16
0.49+2.36E-08 0.73+3.55E-16
0.55+1.23E-09 0.83+1.84E-17
5.25+1.55E-09 7.90£2.34E-17
2.22+41.22E-09 3.34+1.52E-17
6.55+1.63E-09 9.85+2 46E-17
1.85+6.44F-10 2.79+9.69E-18
4.32+7.73E-10 0.65+1.16E-17
1.81+1.24F-09 2.72+1.87E-17

-- DCGs are not specified for gross alpha and gross beta activity.
a3 Derived concentration guides (DCGs) are listed for reference only. They are applicabl e to average concentrations
at the site boundary but not to stack concentrations, as might be inferred from their inclusionin thistable.

®Total Uranium: 1.78+0.02E-02 g; average = 2.68+0.03E-10 pg/mL

VWVDP Annual Site Environmental Report

Maximum
Concentration
(UCi/mL)
7.90E-16
155E-15
<4.48E-16
<3.08E-16
9.30E-16
<2.87E-16
8.56E-16
<4.87E-17
5.45E-17
3.20E-17
7.72E-17
245E-17
<2.53E-17
181E-17

DCG*
(uCi/mL)

8E-11
9E-12
7E-11
4E-10
5E-11
2E-14
9E-14
1E-13
1E-13
3E-14
2E-14
2E-14

Calendar Year 2004



Table D-9
2004 Ambient Airborne Radioactivity at Lag Storage (ANLAGAM)

ANLAGAM AFGRVAL*®
| sotope N pCi/mL N uCi/mL DCG®
Average Maximum Background Range

Gross Alpha 53 7.15+7.68E-16 1.45E-15 53 <5.59E-16-2.16E-15 --
GrossBeta 53 1.75+0.24E-14 3.26E-14 53 8.58E-15-3.06E-14 --
K-40 4 2.93+2.84F-15 5.57E-15 4 <3.71E-15-6.07E-15 9E-10
Co-60 4 0.59+1.86E-16 2.21F-16 4 <209E-16<327E-16 &= 8E-11
S-90 4 0.43+1.40E-16 <1.85E-16 4 <1.41F-16-2.05E-16 9E-12
Cs137 4 -0.22+1.42E-16 <1.96E-16 4 <192F-16<256E-16 | 4E-10
Eu-154 4 0.35+4.97E-16 <7.04E-16 4 <5.37E-16<7.92E-16 &= 5E-11
U-232° 4 -0.05+1.39E-17 <1.81E-17 4 <881E-18<4.96E-17 = 2F-14
U-233/234° 4 4.62+2.15E-17 5.83E-17 4 5.51F-17-1.27E-16 9%E-14
U-235/236° 4 1.35+1.35E-17 3.88E-17 4 125E-17-2.65E-17 1F-13
U-238° 4 6.72+2.40E-17 1.40E-16 4 4.68E-17-6.64E-17 1F-13
Pu-238 4 1.01+9.05E-18 <1.50E-17 4 <843E-18<225E-17 | 3E-14
Pu-239240 4 3.38+1.71E-17 1.31F-16 4 <1.31E-17—<153E-17 | 2E-14
Am-241 4 175+1.71F-17 3.24E-17 4 <1.70E-17-2.30E-17 2E-14

N - Number of samples

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
¢Total Uranium: ANLAGAM average = 1.79+0.07E-10 pg/mL; AFGRVAL average = 1.66+0.03E-10 pg/mL
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Table D-10
2004 Ambient Airborne Radioactivity at the NDA (ANNDAAM)

ANNDAAM AFGRVAL*®
| sotope N pCi/mL N uCi/mL DCG®
Average Maximum Background Range

GrossAlpha 53 8.60+8.13E-16 2.03E-15 53 <5.59E-16-2.16E-15 --
GrossBeta 53 171+0.24E-14 2.90E-14 53 8.58E-15-3.06E-14 --
K-40 4 2.60+2.07E-15 3.38E-15 4 <3.71E-15-6.07E-15 9E-10
Co-60 4 0.43+1.63E-16 <1.86E-16 4 | <209E-16<327E-16 | 8E-11
S-90 4 0.45+1.16E-16 <150E-16 4 <1.41F-16-2.05E-16 9%E-12
Cs137 4 0.41+2.08E-16 <352E-16 4 | <192E-16<256E-16 | 4E-10
Eu-154 4 0.95+4.16E-16 <4.29E-16 4 | <B3I7E16<7.92E-16 | 5611
U-232° 4 1.10+1.88E-17 <2.82E-17 4 | <88lE-18<496E-17 | 2F-14
U-233/234° 4 5.28+2.40E-17 6.04E-17 4 551F-17-1.27E-16 9%E-14
U-235/236° 4 1.25+1.47E-17 3.21E-17 4 1.25E-17-2.65E-17 1F-13
U-238° 4 3.32+1.87E-17 450E-17 4 4.68E-17-6.64E-17 1F-13
Pu-238 4 0.44+1.27E-17 <184E-17 4 | <B43E-18<225E-17 | 3E-14
Pu-239/240 4 0.23+1.08E-17 <1.33E-17 4 | <131E-17<153E-17 @ 2E-14
Am-241 4 0.46+1.21E-17 157E-17 4 <1.70E-17-2.30E-17 2E-14

N - Number of samples

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
¢Total Uranium: ANNDAAM average = 9.81+0.17E-11 pg/mL; AFGRVAL average = 1.66+0.03E-10 pg/mL

Table D-11
2004 Ambient Airborne Radioactivity at SDA Trench 9 (ANSDAT9)
ANSDAT9 AFGRVAL®
|sotope N pCi/mL N pCi/mL DCG’
Average Maximum Background Range

GrossAlpha 52 0.60+1.09E-15 244E-15 53  <559E-16-2.16E-15 -
GrossBeta 52 1.63+0.32E-14 3.69E-14 53  858E-15-306E-14 -
Tritium 52 9.40+6.10E-13 551FE-12 53 576E-14-105E-12 | 1E-07
K-40 4 351+4.09E-15 443E-15 4 | <B7IE15607E-15 = 9E-10
Co-60 4 0.23+2.41F-16 <B32E-16 4 <209%E-16<327E-16 = 8E-11
1-129 4 0.26+2.52F-16 <B.23E-16 4 302E16389E16 @ 7E-11
Cs137 4 0.15+2.35E-16 <BATE-16 4 | <LPE-16<256E-16 = 4E-10

N - Number of samples

Note: Samplestaken on July 6, 2004 were rejected for gross alpha, gross beta, and tritium.

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

D-11
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Table D-12
2004 Ambient Airborne Radioactivity at Rock Springs Road (AFRSPRD)

AFRSPRD AFGRVAL*®
| sotope N pCi/mL N uCi/mL DCG®
Average Maximum Background Range

GrossAlpha 53 0.66+1.04E-15 2.03E-15 53 <5.50E-16-2.16E-15 --
GrossBeta 53 1.66+0.31E-14 346E-14 53 8.58E-15-3.06E-14 --
Tritium 53 -0.21+6.66E-13 117E-12 53 5.76E-14-1.05E-12 1E-07
K-40 4 2.17+353E-15 <4.98E-15 4 <3.71E-15-6.07E-15 9%E-10
Co-60 4 0.05+2.45E-16 <3.61E-16 4 <209E-16<327E-16 = 8E-11
S-90 4 -0.39+1.96E-16 <2.88E-16 4 <1.41E-16-2.05E-16 9%E-12
[-129 4 -0.11+3.92F-16 <4.53E-16 4 3.02E-16-3.89E-16 TE-11
Cs137 4 -0.01+1.76E-16 <1.95E-16 4 <1.92F-16<256E-16 = 4E-10
Eu-154 4 0.13+7.40E-16 <1.10E-15 4 <5.37E-16<7.92E-16 = 5E-11
U-23 4 -0.36+2.18E-17 <2.53E-17 4 <881E-18<4.96E-17 @ 2F-14
U-233/234° 4 8.74+3.82F-17 1.22F-16 4 551F-17-1.27E-16 9%E-14
U-235/236° 4 2.65+2.43E-17 5.02E-17 4 1.25E-17-2.65E-17 1F-13
U-238° 4 6.42+347E-17 9.12F-17 4 4.68E-17-6.64E-17 1F-13
Pu-238 4 -0.21+1.71E-17 <2.28E-17 4 <843E-18<225E-17 = 3E-14
Pu-239/240 4 0.70+1.92F-17 1.89E-17 4 <131E-17—<153E-17 = 2E-14
Am-241 4 1.41+2.15E-17 342E-17 4 <1.70E-17-2.30E-17 2F-14

N - Number of samples

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
¢Total Uranium: AFRSPRD average = 1.48+0.03E-10 pg/mL; AFGRVAL average = 1.66+0.03E-10 pg/mL
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Table D-13

2004 Ambient Airborne Radioactivity at Dutch Hill Road (AFBOEHN)

| sotope

GrossAlpha
GrossBeta
K-40

Co-60

S-90
Cs-137

N - Number of samples

N

AFBOEHN
pCi/mL
Average Maximum
0.82+1.09E-15 297E-15
1.79+0.32E-14 3.05E-14
1.76+3.81F-15 3.91F-15
1.14+2.89F-16 349E-16
0.66+1.90E-16 <2.55E-16
-0.47+2.28E-16 <3.38E-16

-- DCGs are not specified for gross alpha and gross beta activity.
@ Background air sampling location
b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

N

53
53
4
4
4
4

AFGRVAL*®
pCi/mL DCG"
Background Range
<5.59E-16-2.16E-15 --
8.58E-15-3.06E-14 --
<3.71E-15-6.07E-15 9E-10
<2(09E-16<327E-16 = 8E-11
<1.41E-16-2.06E-16 9%E-12
<192F-16<256E-16 = 4E-10

2004 Ambient Airborne Radioactivity at Fox Valley Road (AFFXVRD)

| sotope

GrossAlpha
GrossBeta
K-40

Co-60

S-90
Cs-137

N - Number of samples

N

53
53
4
4
4
4

Table D-14
AFFXVRD
pCi/mL
Average Maximum
0.78+1.10E-15 2.08E-15
1.65+0.31F-14 3.05E-14
2.89+3.82E-15 2.69E-15
-0.75+2.75E-16 <4.26E-16
0.91+1.98E-16 2.13E-16
1.15+2.26E-16 3.74E-16

-- DCGs are not specified for gross alpha and gross beta activity.
@ Background air sampling location
® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

VWVDP Annual Site Environmental Report

NN NN

AFGRVAL®
pCi/mL DCG
Background Range
<5.59E-16-2.16E-15 --
8.58E-15-3.06E-14 --
<3.71E-15-6.07E-15 9E-10
<209E-16<327E-16 &= 8E-11
<1.41F-16-2.05E-16 9%E-12
<192F-16<256E-16 | 4E-10
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Table D-15
2004 Ambient Airborne Radioactivity at the Bulk Storage Warehouse

(AFBLKST)
AFBLKST AFGRVAL*®
| sotope N pCi/mL N pCi/mL DCG"
Average Maximum Background Range

GrossAlpha 53 0.70+1.06E-15 2.12F-15 53 <5.59E-16-2.16E-15 --
GrossBeta 53 1.63+0.31E-14 2.82F-14 53 8.58E-15-3.06E-14 --
K-40 4 2.09+5.46E-15 <7.47E-15 4 <3.71E-15-6.07E-15 9E-10
Co-60 4 -0.16+2.20E-16 <321E-16 4 | <209E-16<327E-16 | 8E-11
S-90 4 047+1.71E-16 <249E-16 4 <141F-16-2.05E-16 9%E-12
Cs137 4 1.18+2.12F-16 157E-16 4 | <192E-16<256E-16 | 4E-10

N - Number of samples

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

Table D-16
2004 Ambient Airborne Radioactivity at Route 240 (AFRT240)
AFRT240 AFGRVAL®
| sotope N pCi/mL N pCi/mL DCG’
Average Maximum Background Range
GrossAlpha 53 0.59+1.05E-15 1.93E-15 53 | <559E-16-2.16E-15 —-
GrosBeta 53 1.70+0.32E-14 2.68E-14 53 |  858E-15-306E-14 —
K-40 4 3.20+3.12E-15 597E-15 4 <B7IE-15607E15 = 9E-10
Co-60 4 0.13+2.14F-16 1.48E-16 4 <Q0%E-16<327E-16 = 8E-11
S-90 4 0.33+1.73E-16 250E-16 4 <141E-16205E-16 = 9E-12
Cs137 4 0.33+2.00E-16 <3.02E-16 4 <19E-16<256E-16 = 4E-10

N - Number of samples

-- DCGs are not specified for gross alpha and gross beta activity.

@ Background air sampling location

® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
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Table D-17
2004 Ambient Airborne Radioactivity at Thomas Corners Road (AFTCORD)

AFTCORD AFGRVAL*®
| sotope N pCi/mL N pCi/mL DCG’
Average Maximum Background Range

GrossAlpha 53 0.85+1.11F-15 2.68E-15 53 <5.59E-16-2.16E-15 --
GrossBeta 53 170+0.31E-14 3.13E-14 53 8.58E-15-3.06E-14 --
K-40 4 1.73+351F-15 4.84E-15 4 <3.71E-15-6.07E-15 9E-10
Co-60 4 -0.35+2.21F-16 <2.65E-16 4 <2(09E-16<327E-16 = 8E-11
S-90 4 0.13+1.82F-16 <2.32E-16 4 <1.41E-16-2.05E-16 9%E-12
Cs137 4 152+1.84F-16 <2.37E-16 4 <192F-16<256E-16 = 4E-10

N - Number of samples

-- DCGs are not specified for gross alpha and gross beta activity.

3 Background air sampling location

® Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.

Table D-18
2004 Ambient Airborne Radioactivity at West Valley (AFWEVAL)
AFWEVAL AFGRVAL®
| sotope N HCi/mL N pCi/mL DCG”
Average Maximum Background Range

GrossAlpha 53 0.83+111E-15 304E-15 53 | <559E-16-2.16E-15 —-
GrossBeta 53 1.76+0.32E-14 3.14E-14 53  858E-15-3.06E-14 -
K-40 4 4.43+4.98E-15 691F-15 4  <B7IE15607E-15 | 9E-10
Co-60 4 0.02+2.54E-16 <3.04E-16 4 <209%-16<327E-16 = 8E-11
-9 4 0.44+1 68E-16 <2.06E-16 4 <1A4F-16-205E-16 = 9E-12
Cs137 4 -0.55+2.43E-16 <3.06E-16 4 <L9E-16<256E-16 = 4E-10

N - Number of samples

-- DCGsare not specified for gross alpha and gross beta activity.

@ Background air sampling location

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
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Table D-19

2004 Ambient Airborne Radioactivity at Springville (AFSPRVL)

AFSPRVL
|sotope N pCi/mL

Average Maximum
GrossAlpha 53 0.74+1.07E-15 3.25E-15
Gross Beta 53 170+0.31E-14 3.13E-14
K-40 4 4.57+4.48E-15 128E-14
Co-60 4 0.92+2 45E-16 <2.84E-16
S-90 4 103+1.82FE-16 1.83E-16
Cs137 4 0.54+1.96E-16 1.92F-16

N - Number of samples

-- DCGsare not specified for gross alpha and gross beta activity.

@ Background air sampling location

NN NN

AFGRVAL®
pCi/mL DCG”
Background Range
<5.59E-16-2.16E-15 --
8.58E-15-3.06E-14 --
<3.71E-15-6.07E-15 9E-10
<209E-16<327E-16 | 8E-11
<141F-16-2.05E-16 9%E-12
<1l92F-16<256E-16 | 4E-10

b Derived concentration guides (DCGs) are applicable to average concentrations at the site boundary.
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Table D-20
2004 Radioactivity in Fallout: Dutch Hill (AFDHFOP)

Analyte Units N Minimum Average Maximum
GrossAlpha nCi/m? © 113E-02 2.80+1.18E-02 6.34E-02
GrossBeta nCi/nt 12 1.69E-01 4.84+041E-01 117E+00
H-3 pCi/mL 12 <5.46E-08 -1.82+7.80E-08 9.50E-08
K-40 nCi/nt 12 <8.59E-01 0.18+6.79E+00 2.82FE+00
Cs137 nCi/nt 12 <B.55E-02 2.5745.09E-01 146E+00
N - Number of samples

Table D-21
2004 Radioactivity in Fallout: Rain Gauge (ANRGFOP)

Analyte Units N Minimum Average Maximum
GrossAlpha nCi/nt © 144E-02 4,07+1.62E-02 102E-01
GrossBeta nCi/nf 12 2.14F-01 5.13+0.51E-01 1.05E+00
H-3 pC/mL 12 <7.66E-08 -0.48+8.09E-08 1.03E-07
K-40 nCi/nf 12 <2.57E+00 0.59+9.80E+00 4.83E+00
Cs137 nCi/nf 12 <157E-01 0.45+7.50E-01 1.73E+00
N - Number of samples

Table D-22
2004 Radioactivity in Fallout: Route 240 (AF24FOP)

Anayte Units N Minimum Average Maximum
GrossAlpha nQi/nf © 1.35E-02 3.26+1.41E-02 101E-01
GrossBeta nQ/nf 12 221F-01 5.26+0.47E-01 1.00E+00
H-3 pCi/mL » <7.61E-08 0.20+8.14E-08 1.32E-07
K-40 nQi/nf 12 <9.84E-01 -3.43+7.68E+00 3.40E+00
Cs137 nQi/nf 12 <8.07E-02 0.11+5.87E-01 <1.386+00
N - Number of samples

D-17
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Table D-23

2004 Radioactivity in Fallout: Thomas Corners (AFTCFOP)

Analyte Units
GrossAlpha nGi/m?
GrossBeta nGi/nf
H-3 uGi/mL
K-40 nQ/nt
Cs137 nQ/nt

N - Number of samples

Minimum

1.93E-02

2.86E-01
<7.67E-08
<1.32E+00
<1.05E-01

RRRKRKK =z

Table D-24

Average

3.46+1.50E-02
6.19+0.54E-01
0.09+8.12E-08
-2.97+8.66E+00
0.15+5.74E-01

Maximum

5.65E-02
1.13E+00
8.54E-08
5.69E+00
<117E+0C

2004 Radioactivity in Fallout: Fox Valley Road (AFFXFOP)

Analyte Units
GrossAlpha nCi/m?
GrossBeta nCi/mf
Tritium pGi/mL
K-40 nCi/nt
Cs137 nCi/nt

N - Number of samples

Minimum

1.65E-02

2.52E-01

7.04E-08
<141E+00
<1.21E-01

RRRKRKK 2

VWVDP Annual Site Environmental Report

Average

4.78+1.71E-02
5.59+0.52E-01
0.80+8.02E-08
0.58+8.47E+HXC
0.55+6.05E-01

Maximum

1.06E-01
1.13E+00
7.04E-08
1.00E+01
1.25E-01
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Appendix E

Summary of Groundwater Monitoring Data
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Groundwater Sampling Methodology

Groundwater samples are collected from monitoring wells using either dedicated Teflon® well
bailers or bladder pumps. Bailers are used in lowyield wells; bladder pumps are used in
wells with good water-yielding characteristics. This sampling equipment is dedicated to an
individual well to reduce the likelihood of sample contamination from external materials or
Cross contamination.

To ensure that only representative groundwater is sampled, three well volumes are removed
(purged) from the well before the actual samples are collected. In low-yield wells, pumping
or bailing to dryness provides sufficient purging. Conductivity and pH are measured before
and after sampling to confirm the geochemical stability of the groundwater during sampling.

The bailer, a tube with a check valve at the bottom, is lowered slowly into the well to mini-
mize agitation of the water column. The bailer containing the groundwater is then withdrawn
from the well and emptied into a sample container. Bladder pumps use compressed air that is
pumped from the surface to gently squeeze a Teflon® bladder encased in a stainless-sted
tube near the bottom of the well. Groundwater flowing into the bladder is pumped into a
sample container, allowing additional groundwater to enter the bladder with a minimum of
agitation and mixing. A check valve ensures that the water flows in only one direction.

Groundwater samples are cooled and preserved, with chemicals if required, to minimize
chemical and/or biological changes after sample collection. A strict chain-of-custody proto-
col is followed for all samples collected by the WNVDP.

Key to bolding convention:

Tables E-2 through E-11E3 contain a bolding convention devised to help the reader, when viening the
data, to quickly see the range of detectable measurements within a data series. A data seriesis a set of
chemical or radionuclide measurements (e.g., gross alpha, gross beta, tritium) from a single location
or from similar locations. Note that some tables contain data that should not be technically evaluated
under this convention.

Results for each analyte constitute a single data series. If a radiological result is larger than the
uncertainty term, the measurement is considered positive. Otherwise, a result is considered
nondetectable. Chemical results preceded by “ lessthan” (<) are considered nondetectable. The bolding
convention is not applied to data series consisting of less than three values.

If all resultsin adataseries are positive, thelowest and highest values are bolded.
If adataseries contains some positive results, the highest value is bolded.
If all valuesin adata series are nondetectable, no values are bolded.

E-2
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2004 Groundwater Sampling and Analysis Agenda

Analyte Group Description of Parameterst
Contamination Indicator Parameters(l) pH, specific conductance (fiel d measurements)
Radiologica Indicator Parameters(RI) Grossalpha, gross beta, tritium
Volatile Organic Compounds (V) 6NY CRR Appendix 33 Volatile Organic Compounds (VOCs)
(SeeTableE-127)
Semivolatile Organic Compounds (SV) 6 NY CRRA ppendix 33 Semivalatile Organic Compounds

(SVOCs) and tributyl phosphate (TBP) (See Table E-12%)

6 NYCRRA ppendix 33 Metals(M) Antimony, arsenic, barium, beryllium, cadmium,
chromium, cobalt, copper, lead, mercury, nickel, sdenium,
slver, thallium, tin, vanadium, zinc

Specia Monitoring Parameters Aluminum, iron, manganese
for Early Warning Wells (SM)

Radioisotopic Analyses: Carbon-14, strontium-90, technetium-99, iodine-129,

apha, betar, and gamma-emitters(R) cesium-137, radium-226, radium-228, uranium-232,
uranium-233/234, uranium-235/236, uranium-238,
total uranium

Strontium-90 (S) Strontium-90

2004 Quarterly Monitoring Schedule:

1st Qtr - December 1, 2003 to February 28, 2004
2nd Qtr - March 1, 2004 to May 31, 2004

3rd Qtr - June 1, 2004 to August 31, 2004

4th Qtr - September 1, 2004 to November 30, 2004

*Analysis performed for selected active monitoring locations only. See Table E-1%for the anal ytes assigned to
each monitoring location.
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Well ID

103*
104
105
106

111*

116*
201
205

301*

401*
403

406*

408*

501*

502*

602A

605

706*
801*

Legend:

Gradient
SSWMU Position
1,3 D
1 C
1 C
1 D
1 D
1,8 cu
2 U
2,3 D
3 B
4,3 B
4 U
4,6 D,U
4,3 D
5 U
5 D
6 D
6 D
6 D
7 B
8,6 u,D

Gradient Positions

B (background)
C (crossgradient)
D (downgradient)
U (upgradient)

NA - Not applicable
1 See p. E-3for a description of codes and analytes.
2 Monitor upgradient and downgradient of remote-handled waste facility
8 Former background well
4 Monitor locations north and east of main plant

5 Monitor groundwater emanating from seeps along the edge of the north plateau

Table E-1
Groundwater Monitoring Network: Super Solid Waste Management Units

Sand and Grave Wdls

Andytica
Parametersin 2004*

I,RI,V
I,RI,SV,V
l,RI,V
I,RI,V
I,RI,M, S SV,V
LRI, SV
I,RI,V
I, RI
I, RI

I,RI,M,R,SV,V
LRI, SV

Wedl ID

SSWMU

NA
NA

1,2
6,4
3,4,6

Gradient
Position

O0OCCcCcOoOOgooo

<
o

Cc

00000000 ®O0O0o

* Monitoring for certain parametersisrequired by the RCRA §3008(h) Order on Consent.

VWVDP Annual Site Environmental Report

Analytica
Parametersin 2004

I,RI,V
I,RI,SV,V

I,RI,V
LRI, SV
I,RI,SV,V

I, RI
[, RI
I, RI
[, RI
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Table E-1 (continued)
Groundwater Monitoring Network: Super Solid Waste Management Units

Lavery Till Sand Wells

' Anaytical
WeliD | sswmy | Cradent yied
Position | Parametersin 2004
204* 2,3 D I, RI
206 2 C I, RI
208 2 D I,RI,V
302 3 U I,RI
402 4 B I, RI
Weathered Lavery Till Wells
' Anadytical
weliD | sswmy | Cradent vid ' \well 1D
Position | Parametersin 2004
906* 9 D I,RI 1005*
908* 9 B I, RI 1006*
909* 9 D I,RI,M,R,SV,V 1007
NDATR* 9 D I,LR,M, R, SV,V  1008C*
Unweathered Lavery Till Wells
' Anaytical
weliD | sswmy | Cradent viad el 1D
Position | Parametersin 2004
107 1 D I,RI,V 409
108 1 D I,RI,V 704
110* 1 D I,RI,V 910*
405 4 B ILRI,M,R SV,V 13012
407 4 D |, RI 1303
Legend: Gradient Positions

B (background)
C (crossgradient)
D (downgradient)
U (upgradient)

NA - Not applicable
1 See p. E-3for a description of codes and analytes.

SSWMU

9 10
9 10
10
9 10

SSWMU

(oI NRI N

NA

2 Monitor upgradient and downgradient of remote-handled waste facility
* Monitoring for certain parametersisrequired by the RCRA §3008(h) Order on Consent.

VWVDP Annual Site Environmental Report

Gradient Andlytica
Position | Parametersin 2004*

c,uU l,RI

C,D l,RI

D l, R

U l, R
Gradient Andlytica
Position | Parametersin 2004*

D , R

D I,RI,V

D l, R

D I,RI,M,R,SV,V

U I,RI,M,R,SV,V
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Table E-1 (concluded)
Groundwater Monitoring Network: Super Solid Waste Management Units

Kent Recessional Sequence Wells

i Andlytica i Andlytica
Wel D | sswmy | Sredent i ' welip | sswmy | Crediet iea
Postion | Parametersin 2004 Position | Parametersin 2004
901* 4 B IR 1008B 10 U IR
902* 9 U IR 8610* 9 D IR
903* 9 D IR 8611* 9 D IR

State-Licensed Disposal Area (SDA) Wels
(Note: The SDA wells are sampled by NY SERDA under an independent monitoring program)

Geologic | Gradient Geologic | Gradient
Well 1D Unit Pogtion Well 1D Unit Pogtion
1101A w U 1105A w D
1101B U U 1105B U D
1101C K U 1106A w U
1102A w D 1106B U U
1102B U D 1107A w D
1103A w D 1108A w U
1103B U D 1109A w U
1103C K D 1109B U U
1104A w D 1110A w D
1104B U D 1111A w D
1104C K D
Legend: Gradient Positions Geologic Unit

B (background) K (Kent recessional sequence)

C (crossgradient) U (unweathered Lavery till)

D (downgradient) W (weathered Lavery till)

U (upgradient)
1 See p. E-3for a description of codes and analytes.

Note: Additional monitoringwells used for measurement of water elevations only areillustrated on Figures A-6 and A-7.
* Monitoring for certain parametersis required by the RCRA §3008(h) Order on Consent.

VWWDP Annual Ste Environmental Report Calendar Year 2004



Table E-2
2004 Indicator Results From the Sand and Gravel Unit

Location Hydraulic pH Conductivity GrossAlpha GrossBeta Tritium
Cade Position (sV) (umhos/cm@25°C) (uCi/mL) (uCi/mL) (uCi/mL)
301 UP(1) 6.56 898 1.90+1.95E-09 8.04+3.68E-09 0.17+5.64E-08
301 UP(2) 6.43 2,220 0.00+£3.97E-09 1.72+0.47E-08 1.11+0.78E-07
301 UP(3) 6.40 975 1.30+2.87E-09 1.02+0.37E-08 5.82+8.13E-08
301 UP(4) 6.58 1,765 -2.61+5.11E-09 9.07+£3.84E-09 5.46+5.45E-08
401 UP(1) 6.44 4,003 -0.12+9.23E-09 3.51+7.77E-09 1.17+0.83E-07
401 UP(2) 6.62 4,393 -1.99+7.89E-09 7.20£7.97E-09 4.08+7.79E-08
401 UP(3) 6.58 4,162 8.62+7.95E-09 5.23+7.54E-09 1.32+0.83E-07
401 UP(4) 6.50 2,795 -8.59+7.34E-09 7.34+6.74E-09 8.06x7.74E-08
403 UP(1) 6.79 562 -3.25+9.24E-10 9.45+2.69E-09 9.98+7.99E-08
403 UP(2) 6.82 2,292 -1.87+3.81E-09 8.61+4.93E-09 4.41+7.66E-08
403 UP(3) 6.69 1,228 -0.35+2.10E-09 8.38+2.59E-09 6.72+8.14E-08
403 UP(4) 6.84 1,222 1.21+3.49E-09 8.75+2.71E-09 7.96+7.75E-08
706 UP(1) 6.65 794 -1.76x1.91E-09 8.78+2.33E-09 7.81+£8.01E-08
706 UP(2) 6.63 803 0.12+1.34E-09 8.34+2.09E-09 2.32+7.90E-08
706 UP(3) 6.78 672 0.44+2.19E-09 1.17+0.25E-08 6.34+8.07E-08
706 UP(4) 6.53 1,298 -1.70+2.40E-09 1.42+0.24E-08 1.68+0.79E-07
1304 UP(1) 7.45 1,926 -1.60+3.12E-09 3.54+£3.47E-09 8.68+8.25E-08
1304 UP(2) 6.91 4,018 -2.15+5.77E-09 1.33+0.78E-08 -5.10+5.80E-08
1304 UP(3) 6.88 3,826 -0.33+1.04E-08 8.71+8.12E-09 3.18+8.14E-08
1304 UP(4) 7.10 1,992 -7.29+6.22E-09 5.23+6.48E-09 3.55+7.93E-08
NB1S UP(1) 6.43 458 -0.37+£1.29E-09 1.18+1.84E-09 7.76+£8.24E-08
NB1S UP(2) 6.48 592 -0.19+1.04E-09 2.31+1.72E-09 -4.63+7.83E-08
NB1S UP(3) 6.59 719 -0.68+1.36E-09 2.38+1.36E-09 -0.95+8.40E-08
NB1S UP(4) 6.52 778 0.47+1.88E-09 3.77£1.73E-09 3.32+8.22E-08
201 DOWN(1) 6.47 2,275 0.41+3.81E-09 4.64+0.69E-08 1.34+0.81E-07
201 DOWN(2) 6.37 2,856 0.41+5.19E-09 5.25+0.74E-08 8.64+7.77E-08
201 DOWN(3) 6.36 3,164 3.81+4.45E-09 5.90+0.65E-08 1.03+8.39E-08
201 DOWN(4) 6.45 3,449 -2.10+4.90E-09 5.16+0.51E-08 0.75+7.85E-08
305 DOWN(1) 7.01 2,242 1.46+4.16E-09 1.19+0.49E-08 -3.36+8.53E-08
307 DOWN(1) 6.80 2,217 -0.92+5.40E-09 1.44+0.46E-08 8.42+8.06E-08
1302 DOWN(1) 7.10 1,399 0.83+£1.67E-09 2.91+2.31E-09 1.15+0.83E-07
1302 DOWN(2) 6.85 2,035 0.28+£3.21E-09 -0.23+3.43E-09 -6.55+8.16E-08
1302 DOWN(3) 7.23 2,044 3.16+6.04E-09 5.62+4.21E-09 1.15+0.82E-07
1302 DOWN(4) 7.69 2,654 1.27+2.90E-09 0.01+2.67E-09 -3.89+7.81E-08
103 DOWN(1) 8.22 2577 2.98+3.93E-09 4.26+0.63E-08 1.56+8.01E-08
103 DOWN(2) 8.02 7,232 -0.94+7.15E-09 2.57+0.16E-07 9.34+8.05E-08
103 DOWN(3) 7.90 6,035 4.97+8.74E-09 1.92+0.16E-07 -1.18+0.82E-07
103 DOWN(4) 7.99 3,712 6.37+£7.49E-09 6.99+1.01E-08 -1.70+7.55E-08

Note: Bolding convention applied to these data. (See p. E-2E3)

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation
Code

104
104
104
104

111
111
111
111

205
205
205
205

602A
602A
602A
602A

2004 Indicator Results From the Sand and Gravel Unit

Hydraulic
Position

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

pH
(SV)

6.88
6.88
6.91
6.96

6.58
6.33
6.42
6.39

7.08
6.95
6.95
6.73

6.74
6.64
7.22
6.68

6.59
6.72
6.62
6.71

6.90
7.09
6.74
7.05

6.94
7.05
6.87
6.99

6.97
6.98
6.71
6.98

6.25
6.33
6.32
6.24

Table E-2 (continued)

Conductivity

(umhos/cm@25°C)

1,717
1,616
1,883
1,870

788
563
626
1,323

1,628
3,372
2,262
3,910

1,084
1,746
1,010
1,213

1,691
1,657
2,013
1,568

1,409
1,370
1,708
1,416

1,588
1,474
1,697
1,558

543
551
575
581

1,070

938
1121
1,367

GrossAlpha
(uCi/mL)

1.45+2.59E-09
0.04+1.86E-09
0.91+3.16E-09
4.10+3.14E-09

2.64+2.37E-09
2.67+1.81E-09
3.15+2.74E-09
7.51+3.96E-09

0.00+3.62E-09
-4.04+6.49E-09
2.47+4.20E-09
7.99+8.07E-09

-1.26+2.68E-09
-1.82+2.93E-09

1.50+2.88E-09
-0.86+3.38E-09

0.23+1.71E-09
2.62+2.24E-09
3.04+7.16E-09
3.13+9.60E-10

0.18+2.86E-09
1.29+2.46E-09
-0.52+4.34E-09
4.04+3.49E-09

2.39+3.40E-09
1.13+2.54E-09
-0.53+4.39E-09
1.14+3.56E-09

-1.36+1.37E-09
-0.50+1.02E-09

0.23+1.31E-09
-0.87+1.18E-09

2.09+2.32E-09
-0.45+1.77E-09
2.72+3.35E-09
0.19+3.08E-09

Note: Bolding convention applied to these data. (See p. E-2E3)

GrossBeta
(uCi/mL)

6.54+0.01E-05
5.57+0.01E-05
7.16+0.01E-05
6.45+0.01E-05

6.05+0.05E-06
2.21+0.03E-06
5.03+0.05E-06
1.18+0.01E-05

5.52+6.68E-09
1.89+0.82E-08
9.34+6.94E-09
8.71+7.80E-09

5.46+3.90E-09
6.96+3.99E-09
8.97+4.06E-09
8.57+3.71E-09

1.98+0.01E-04
2.62+0.01E-04
2.92+0.01E-04
2.24+0.01E-04

1.31+0.01E-04
1.22+0.01E-04
1.61+0.01E-04
1.22+0.01E-04

1.35+0.01E-04
1.17+0.01E-04
1.38+0.01E-04
1.19+0.01E-04

1.07+0.24E-08
1.18+0.22E-08
1.01+0.16E-08
1.21+0.15E-08

8.58+4.34E-09
3.57+2.54E-09
4.82+2.64E-09
8.06+2.64E-09

Tritium
(uCi/mL)

3.79+0.88E-07
2.81+0.81E-07
2.42+0.75E-07
2.54+0.80E-07

2.77+0.61E-07
7.07+7.96E-08
2.36+0.86E-07
1.91+0.79E-07

5.26x7.95E-08
1.22+7.65E-08
-5.21+8.29E-08
1.35+0.78E-07

1.66+0.58E-07
1.38+0.78E-07
1.33+8.39E-08
1.49+6.79E-08

5.64+2.45E-07
2.24+1.05E-07
2.79+1.18E-07
1.66+1.11E-07

1.05+0.84E-07
1.53+0.56E-07
1.19+0.60E-07
3.49+7.93E-08

1.41+0.85E-07
1.33+0.56E-07
9.27+8.48E-08
6.97+8.08E-08

2.15+0.82E-07
2.03+0.79E-07
2.34+0.61E-07
3.14+0.81E-07

0.29+8.25E-08
2.10+8.25E-08
-9.65+8.27E-08
5.34+7.87E-08

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation
Code

8605
8605
8605
8605

8607
8607
8607
8607

8609
8609
8609
8609

105
105
105
105

106
106
106
106

116
116
116
116

2004 Indicator Results From the Sand and Gravel Unit

Hydraulic
Position

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

pH
(SV)

6.56
6.43
6.63
6.71

6.41
6.30
6.47
6.41

6.70
6.97
6.72
6.95

6.61
6.56
6.54
6.29

6.64
6.79
6.64
6.65

7.08
6.62
6.61
6.74

6.84
7.07
6.68
6.70

6.93
6.59
6.53
6.62

6.34
6.25
6.83
6.72

Table E-2 (continued)

Conductivity

(umhos/cm@25°C)

1,584
1,444
1,852
1542

646
1,766
914
1,059

1,962
1,810
2,195
2,445

2,005
1,877
1,834
1,896

1,609
1571
1,401
1,581

1,508
4,090
1,217
1,464

474
910
792
706

1,032
2,110
1,824
1,696

502
135
190
1,268

GrossAlpha
(uCi/mL)

6.78+2.90E-09
8.02+3.80E-09
1.39+0.64E-08
2.08+0.58E-08

0.94+8.82E-10
-1.34+2.63E-09
-0.27+1.38E-09
-2.94+2 51E-09

-1.74+4.32E-09
0.66+3.51E-09
0.36+6.12E-09

-0.13+3.27E-09

0.98+4.05E-09
4.46+3.82E-09
0.62+3.58E-09
4.60+4.58E-09

1.28+3.20E-09
1.44+2.23E-09
-0.85+2.36E-09
6.61+4.32E-09

0.00+3.14E-09
2.55+4.54E-09
-2.50+£3.92E-09
3.70+4.69E-09

-0.67+1.26E-09
-0.66+1.08E-09

1.98+2.14E-09
-1.51+1.74E-09

0.15+2.34E-09
5.45+4.21E-09
0.27+4.58E-09
2.49+3.91E-09

-0.60+1.47E-09
0.00+1.02E-09
0.73+1.23E-09

-2.13+3.68E-09

Note: Bolding convention applied to these data. (See p. E-2E3)

GrossBeta
(uCi/mL)

1.11+0.01E-05
1.15+0.01E-05
9.96+0.07E-06
1.23+0.01E-05

1.23+0.28E-08
3.42+0.51E-08
3.01+0.36E-08
2.69+0.35E-08

1.90+0.03E-06
1.58+0.03E-06
1.51+0.03E-06
2.14+0.02E-06

4.98+0.02E-05
4.94+0.01E-05
4.57+0.01E-05
5.51+0.02E-05

1.66+0.45E-08
2.40+0.32E-08
3.50+0.36E-08
4.29+0.57E-08

1.46+0.02E-06
1.93+0.04E-06
1.16+0.03E-06
1.33+0.03E-06

3.69+0.33E-08
4.83+0.26E-08
3.18+0.33E-08
4.00+0.33E-08

4.12+0.04E-06
7.04+0.06E-06
5.90+0.05E-06
5.14+0.05E-06

2.06+0.32E-08
5.80+3.32E-09
1.10+0.36E-08
9.10+0.70E-08

Tritium
(uCi/mL)

4.68+0.90E-07
4.18+0.59E-07
3.02+0.62E-07
1.26+0.80E-07

2.04+0.83E-07
-0.74+8.08E-08
0.44+8.46E-08
-2.31+7.88E-08

4.18+0.89E-07
3.46+0.84E-07
2.54+0.87E-07
2.79+0.82E-07

3.42+0.88E-07
3.10+0.82E-07
1.86+0.86E-07
3.31+0.80E-07

1.10+0.07E-06
8.29+0.61E-07
6.84+0.88E-07
1.20+0.07E-06

1.58+0.60E-07
1.09+0.80E-07
8.52+8.40E-08
8.06+7.90E-08

8.65+5.66E-08
0.33+7.64E-08
-0.17+8.17E-08
1.34+0.78E-07

2.00+0.86E-07
1.22+0.78E-07
1.09+0.85E-07
1.85+0.81E-07

8.78+8.03E-08
7.19+5.65E-08
6.82+8.53E-08
1.28+0.78E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position is relative to
other wells within the same hydrogeologic unit.
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8603
8603
8603
8603

8604
8604
8604
8604

8612
8612
8612
8612

GSEEP
GSEEP
GSEEP
GSEEP

SP04
SP04

SPO6
SPO6

SP11
SP11

SP12
SP12

WP-A

WP-C

WP-H
WP-H

Note: Bolding convention applied to these data. (See p. E-2E3)

Hydraulic
Position

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(4)
DOWN(4)

DOWN(1)
DOWN(4)

NS- Not sampled
Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.

pH
(SV)

6.79
6.86
7.06
6.75

6.67
6.92
6.77
6.53

7.12
6.57
7.18
7.30

7.07
6.69
6.79
7.26

7.23
6.99
7.01
7.06

6.52
6.12
6.60
6.51

NS
NS

NS
NS

NS
NS

6.45
7.58

7.21
6.46

6.63
5.94

Conductivity

(umhos/cm@25°C)

1,250
1,198
1,095
1,296

1,020
1,360
1,096
1,064

1,936
1,829
1,851
1,822

1,768
1,630
1,778
1,718

1,250
1,338
1,250
1,438

849
839
854
1,087

NS
NS

NS
NS

NS
NS

833
750

123
204

1,007
1,443

E-10

VWVDP Annual Site Environmental Report

Table E-2 (concluded)
2004 Indicator Results From the Sand and Gravel Unit

GrossAlpha
(uCi/mL)

3.53+£3.14E-09
1.20+2.87E-09
3.17+3.13E-09
-2.41+2 89E-09

-0.84+1.60E-09
0.88+3.05E-09
1.21+2.36E-09

-1.92+2.67E-09

-0.75+3.80E-09
-1.14+2.74E-09
-0.29+4.89E-09

4.39+4.62E-09

-0.22+3.41E-09
0.96+2.66E-09
-2.43+4.26E-09
3.74+4.17E-09

-4.42+3.27E-09
-0.73+2.58E-09
2.34+4.04E-09
0.07+3.92E-09

-0.60+1.75E-09
-0.29+1.56E-09
-1.40+2.09E-09
-2.93+2.68E-09

1.70+2.58E-09
0.21+3.41E-09

0.12+1.48E-09
-0.25+2.03E-09

-2.05+1.96E-09
-0.25+2.98E-09

-1.13+2.40E-09
1.74+2.73E-09

0.26+3.99E-10
-0.91+4.57E-10

2.26+2.47E-09
1.59+0.29E-08

GrossBeta
(uCi/mL)

1.72+0.44E-08
1.46+0.41E-08
1.78+0.42E-08
1.40+0.28E-08

1.40+0.05E-07
5.93+0.14E-07
2.19+0.08E-07
1.95+0.08E-07

6.58+0.02E-05
5.89+0.02E-05
6.03+0.02E-05
6.16+0.02E-05

4.89+0.01E-05
4.59+0.01E-05
5.26+0.02E-05
5.32+0.02E-05

2.09+3.52E-09
3.50+3.45E-09
1.25+3.53E-09
1.26+3.51E-09

1.31+1.73E-09
4.62+2.41E-09
1.94+2.42E-09
7.11+2.57E-09

1.63+2.52E-09
8.18+3.90E-09

0.87+1.30E-09
1.52+1.89E-09

3.88+0.32E-08
7.13+0.53E-08

2.62+2.58E-09
4.51+2 59E-09

1.81+0.13E-08
5.03+0.21E-08

6.97+0.05E-06
5.78+0.04E-06

Tritium
(uCi/mL)

2.06+0.82E-07
7.23+8.30E-08
1.46+0.58E-07
1.58+0.78E-07

2.05+0.81E-07
7.05+8.16E-08
1.12+0.85E-07
1.21+0.78E-07

3.33+0.88E-07
1.80+0.80E-07
2.39+0.87E-07
2.22+0.81E-07

3.45+0.88E-07
2.50+0.82E-07
2.56+0.87E-07
2.84+0.57E-07

5.37+0.87E-07
3.70+0.84E-07
3.56+0.87E-07
4.16+0.82E-07

6.12+0.87E-07
2.65+0.81E-07
3.72+0.85E-07
4.14+0.82E-07

3.64+0.86E-07
2.71+0.84E-07

1.61+0.83E-07
6.79+8.45E-08

2.35+0.83E-07
1.04+0.84E-07

3.66+0.84E-07
3.06+0.86E-07

1.26+0.04E-05
5.35+0.16E-05

2.12+0.12E-06
1.49+0.08E-06

Calendar Year 2004



L ocation
Code

302
302
302
302

402
402
402
402

204
204
204
204

206
206
206
206

208
208
208
208

Note: Bolding convention applied to these data. (See p. E-2E3)

2004 Indicator Results From the Lavery Till-Sand Unit

Hydraulic
Position

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

pH
(SV)

6.81
6.89
6.88
6.71

6.96
7.12
7.20
6.95

7.54
7.42
7.53
7.55

7.60
741
7.33
7.31

1777
7.78
7.80
7.80

Table E-3

Conductivity

(umhos/cm@25°C)

3,207
3,024
3,084
3,908

2,552
2,376
2,053
2,734

1,150
1,067

949
1157

1,188
1,257
1,168
1,226

254
253
231
264

GrossAlpha
(uCi/mL)

0.00+5.51E-09
-7.57+5.93E-09
-5.15+9.77E-09
-0.07+1.11E-08

4.84+4.24E-09
0.45+5.62E-09
3.38+9.50E-09
-2.80+7.44E-09

2.66+2.37E-09
0.63+2.69E-09
0.92+1.81E-09
-1.17+3.09E-09

0.81+2.63E-09
0.00+2.33E-09
1.20+2.78E-09
4.54+3.34E-09

5.15+5.54E-10
5.29+8.05E-10
1.18+0.81E-09
0.18+1.00E-09

GrossBeta
(uCi/mL)

0.00+6.84E-09
-5.04+6.89E-09
-2.04+7.42E-09
9.50+7.30E-09

2.18+4.91E-09
0.44+6.94E-09
2.68+7.36E-09
6.00+6.64E-09

1.94+3.33E-09
-0.11+3.45E-09
2.22+3.31E-09
5.08+3.43E-09

1.50+3.55E-09
0.77+3.33E-09
2.72+3.40E-09
-0.89+3.49E-09

0.38+5.70E-10
0.73+1.19E-09
0.87+1.09E-09
2.18+1.16E-09

Tritium
(uCi/mL)

1.93+8.02E-08
9.26x7.74E-08
9.79+8.15E-08
7.45x7.72E-08

-4.55+8.03E-08
-0.95+8.21E-08
1.13+0.84E-07
6.90+7.76E-08

0.33+8.50E-08
2.19+7.99E-08
8.45+5.78E-08
0.32+7.88E-08

7.87+8.01E-08
-0.17+7.78E-08
-2.40+8.43E-08
1.27+0.78E-07

6.28+7.93E-08
1.45+0.79E-07
1.91+8.38E-08
-1.16+0.77E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation
Code

908
908

1005
1005

1008C
1008C

906
906

1006
1006

1007
1007

NDATR
NDATR
NDATR
NDATR

909
909

Note: Bolding convention applied to these data. (See p. E-2E3)

Hydraulic

Position

UP(1)
UP(3)

UP(1)
UP(3)

UP(1)
UP(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

pH
(SV)

6.80
6.61

6.98
7.05

7.42
7.43

7.31
7.13

6.63
6.86

6.89
6.69

741
7.59
7.78
7.63

6.61
6.89

Table E-4
2004 Indicator Results From the Weathered Lavery Till Unit

Conductivity
(umhos/cm@25°C)

2,680
2,501

839
715

592
520

596
536

1,786
1,590

1,338
1,224

836
1,150
779
827

1,295
1,209

GrossAlpha
(uCi/mL)

1.57+3.20E-09
1.09+0.62E-08

4.69+2.78E-09
3.09+2.85E-09

-0.46+1.36E-09
1.12+1.76E-09

0.00+2.06E-09
1.69+2.15E-09

-0.30+3.73E-09
6.23+5.49E-09

4.36+3.46E-09
2.46x3.27E-09

1.27+1.36E-09
1.58+2.76E-09
2.49+1 97E-09
1.98+2.00E-09

-0.53+3.20E-09
1.93+3.28E-09

GrossBeta
(uCi/mL)

9.52+6.90E-09
1.35+0.57E-08

-1.08+1.62E-09
2.19+2.43E-09

-0.04+1.24E-09
0.65+1.84E-09

1.93+1.95E-09
9.00+2.28E-09

0.80+3.34E-09
2.62+4.83E-09

4.77+3.76E-09
4.26+3.75E-09

1.81+0.05E-07
1.91+0.08E-07
1.74+0.07E-07
1.97+0.08E-07

2.70+0.11E-07
3.29+0.14E-07

Tritium
(uCi/mL)

3.11+5.73E-08
1.01+0.82E-07

1.83+0.82E-07
-1.02+0.83E-07

1.33+0.82E-07
0.95+8.38E-08

1.22+0.81E-07
8.90+8.42E-08

7.18+8.11E-08
-3.80+8.45E-08

1.55+0.81E-07
4.94+5.90E-08

4.68+0.19E-06
4.57+0.19E-06
3.81+0.17E-06
2.81+0.14E-06

9.26+0.96E-07
6.86+0.92E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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L ocation
Code

1303
1303
1303
1303

110
110
110
110

704
704
704
704

707
707
707
707

107
107
107
107

108
108
108
108

409
409
409
409

910
910

Hydraulic
Position

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

pH
(SV)

7.28
7.16
7.07
7.10

777
7.25
7.31
7.76

7.32
7.27
7.43
7.20

6.46
6.41
6.52
6.57

6.53
6.46
6.37
6.56

7.27
7.29
7.19
7.12

7.82
7.65
7.50
7.68

7.94
791
7.95
741

6.91
7.22

Table E-5
2004 Indicator Results From the Unweathered Lavery Till Unit

Conductivity

(umhos/cm@25°C)

1194
2,507
1,638
1,800

292
351
358
367

502
515
430
537

782
690
712
886

351

1,254
1,118

GrossAlpha
(uCi/mL)

-0.95+3.30E-09
-1.04+3.78E-09

5.12+4.75E-09
-3.76+4.75E-09

2.24+1.03E-09
7.94+8.20E-10
1.72+1.30E-09
3.14+8.32E-10

0.56+1.13E-09
0.83+1.05E-09
1.82+1.58E-09
0.22+1.73E-09

-0.14+1.68E-09
-0.14+1.53E-09
1.38+2.39E-09
0.62+2.52E-09

-0.56+1.06E-09

1.41+8.93E-10
-0.78+1.70E-09
-0.10+1.51E-09

0.97+1.47E-09
0.65+1.56E-09
-0.33+1.99E-09
-0.32+2.39E-09

1.57+1.19E-09
1.06+1.23E-09
1.01+1.40E-09
-0.50+1.49E-09

0.28+1.02E-09
6.33+8.04E-10
0.36+1.00E-09
0.87+1.21E-09

3.25+2.73E-09
3.12+1.88E-09

Note: Bolding convention applied to these data. (See p. E-2E3)

GrossBeta
(uCi/mL)

0.75+4.76E-09
1.37+0.53E-08
1.26+0.51E-08
8.41+4.69E-09

9.38+1.53E-09
3.70+1.32E-09
2.95+1.30E-09
2.10+1.30E-09

2.49+1.70E-09
0.42+1.26E-09
2.33+1.67E-09
2.90+1.66E-09

2.50+1.78E-09
4.34+2.37E-09
7.88+2.90E-09
9.78+2.67E-09

4.71+1.67E-09
3.73+1.58E-09
2.10+1.58E-09
5.52+1.54E-09

6.94+2.63E-09
8.01+2.58E-09
1.17+0.27E-08
1.31+0.28E-08

2.05+1.35E-09
2.64+1.74E-09
3.60+1.75E-09
4.52+1.75E-09

2.05+1.31E-09
3.11+1.24E-09
2.72+1.28E-09
2.72+1.20E-09

9.45+3.88E-09
1.23+0.27E-08

Tritium
(uCi/mL)

1.88+7.90E-08
6.07+5.42E-08
-1.07+0.87E-07
-8.48+5.53E-08

0.98+8.25E-08
-1.29+0.81E-07
-5.81+8.30E-08
-2.97+7.89E-08

1.43+0.10E-06
1.27+0.10E-06
1.17+0.10E-06
1.06+0.09E-06

-0.48+8.01E-08

6.30+7.75E-08
-6.87+8.32E-08
-6.75+7.86E-08

2.81+8.40E-08
0.03+5.62E-08
-2.28+0.90E-07
-1.83+7.87E-08

3.84+0.84E-07
2.32+0.79E-07
2.17+0.83E-07
1.58+0.57E-07

2.04+0.81E-07
1.94+0.79E-07
1.82+0.83E-07
1.81+7.88E-08

-3.33+5.76E-08
4.99+7.68E-08
-8.56+5.83E-08
1.07+0.78E-07

-0.43+8.27E-08
3.69+8.43E-08

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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Location Hydraulic

Code

901
901

902
902

1008B
1008B

903
903

8610
8610

8611
8611

Note: Bolding convention is not applicable to these data.

Position

UP(1)
UP(3)

UP(1)
UP(3)

UP(1)
UP(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

pH
(SV)

777
7.61

7.83
7.45

7.82
7.68

7.46
7.31

7.78
7.50

7.25
7.34

Table E-6
2004 Indicator Results From the Kent Recessional Sequence

Conductivity

(umhos/cm@25°C)

354
347

425
378

365
412

902
806

1,040
989

893
779

GrossAlpha
(uCi/mL)

5.31+6.76E-10
1.56+1.16E-09

1.77+1.29E-09
0.76+1.31E-09

0.77+1.06E-09
1.02+1.26E-09

4.29+2 .37E-09
0.62+1.86E-09

1.43+1.73E-09
1.32+2.52E-09

3.03+2.08E-09
1.19+2.27E-09

GrossBeta
(HCi/mL)

1.41+0.64E-09
3.66x1.41E-09

1.18+1.06E-09
2.54+1.60E-09

2.26x8.41E-10
2.67+1.32E-09

4.12+2.62E-09
-0.08+2.36E-09

3.55+2.47E-09
2.83+2.50E-09

2.38+2.37E-09
2.71+2.46E-09

Tritium
(HCi/mL)

4.38+8.06E-08
1.09+8.06E-08

1.12+0.82E-07
-1.36+0.82E-07

3.02+8.06E-08
-7.31+8.33E-08

1.01+0.82E-07
-1.88+0.83E-07

2.58+8.01E-08
8.32+8.43E-08

-1.50+7.94E-08
-2.91+8.32E-08

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position is relative to
other wells within the same hydrogeol ogic unit.

VWVDP Annual Site Environmental Report

Calendar Year 2004



Table E-7
2004 Volatile Organic Compound Results
at Selected Groundwater Monitoring Locations

Location Sampling 11-DCA DCDFMeth 11-DCE  12-DCE(total) 1,2-DCE(trans) 1,1,1-TCA

Code Quarter (Hg/L) (Hg/L) (Mg/L) (Hg/L) (Mg/L) (Mg/L)
SP12 1 <5.0 <1.0 <5.0 NS <1.0 <5.0
3 <5.0 <1.0 <5.0 NS <1.0 <5.0

803 1 <5.0 <1.0 <5.0 NS <1.0 <5.0
2 <5.0 <1.0 <5.0 NS <1.0 <5.0

3 <5.0 <1.0 <5.0 NS <1.0 <5.0

4 <5.0 <1.0 <5.0 NS <1.0 <5.0

8609 1 <5.0 <5.0 <5.0 NS <5.0 <5.0
8612 1 11.0 <5.0* <5.0* 26.0 <5.0 <5.0*
2 8.9 <5.0* <5.0* 23.0 <5.0* <5.0*

3 9.9 <5.0* <5.0* 24.0 <5.0 <5.0*

4 9.1 <5.0 <5.0* 24.3 <5.0* <5.0*

See Table E-12&for compound definition.
Note: Bolding convention applied to these data. (See p. E-2E3)
NS - Not sampl ed.

* Compound was reported at an estimated concentration less than the practical quantitation limit.

Table E-8
2004 Tributyl Phosphate Results
at Selected Groundwater Monitoring Locations

L ocation Sampling Tributyl Phosphate(TBP)
Cade Quarter (ug/L)
111 1 <10.0*
3 12.0
8605 1 410
3 400

Practical quantitation limit is 10 pg/L.

Note: Bolding convention not applicable to these data.
* Compound was reported at an estimated concentration less than the practical quantitation limit.
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Table E-9

2004 Results for Metals in Groundwater (pg/L)
Title 6 NYCRR Appendix 33 List

Location  Hydraulic Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper
Code Paosition

Sandand Grave
706 UP(1) <10 <10 156 <1 <5 51 <50 <25
706 UP(2) <10 <10 153 <1 <5 40 <50 <25
706 UP(3) <10 <10 202 <1 <5 43 <50 <25
706 UP(4) <10 <10 236 <1 <5 272 <50 <25
1304 UP(1) <10 34 420 2 <5 65 <50 74
1304 UP(2) <10 14 321 1 <5 31 <50 32
1304 UP(3) <10 20 327 1 <5 39 <50 45
1304 UP(4) <10 <10 134 <1 <5 12 <50 <25
1302 DOWN(1) <10 21 356 2 <5 39 <50 57
1302 DOWN(2) <10 <10 212 <1 <5 15 <50 <25
1302 DOWN(3) <10 <10 290 <1 <5 18 <50 25
1302 DOWN(4) <10 <10 290 <1 <5 14 <50 <25
111 DOWN(1) <3 <3 96 0.1 1 3 2 4
502 DOWN(1) NS 4 330 NS <0.3 838 2 8
502 DOWN(3) NS <4 370 NS <0.4 888 2 6
8605 DOWN(1) <3 6 148 0.17 <0.3 2 2 3
Weathered Till
NDATR DOWN(1) <10 <10 48 <1 <5 <5 <50 <25
NDATR DOWN(2) <10 <10 66 <1 <5 <5 <50 <25
NDATR DOWN(3) <10 <10 48 <1 <5 <5 <50 <25
NDATR DOWN(4) <10 <10 54 <1 <5 <5 <50 <25
909 DOWN(1) <10 12 191 <1 <5 10 <50 <25
Unweathered Till
405 UP(1) <10 <10 137 <1 <5 138 <50 <25
405 UP(2) <10 <10 132 <1 <5 702 <50 <25
405 UP(3) <10 <10 140 <1 <5 18 <50 <25
405 UP(4) <10 <10 169 <1 <5 173 <50 <25
1303 UP(1) <10 23 371 2 <5 60 <50 59
1303 UP(2) <10 24 419 2 <5 60 <50 53
1303 UP(3) <10 64 756 5 <5 139 95 138
1303 UP(4) <10 15 272 1 <5 29 <50 26

Note: Bolding convention applied to these data. (See p. E-2E3)
NS- Not sampl ed.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.

E-16
VWVDP Annual Ste Environmental Report Calendar Year 2004



Table E-9 (concluded)

2004 Results for Metals in Groundwater (ug/L)
Title 6 NYCRR Appendix 33 List

Location  Hydraulic Leed Mercury Nickel Selenium Silver Thallium Tin Vanadium Zinc
Code Position

Sandand Gravel
706 UP(1) 3 <0.2 <40 <5 <10 <10 <3,000 <50 <20
706 UP(2) <3 <0.2 <40 <5 <10 <10 <3,000 <50 <20
706 UP(3) <3 <0.2 288 <5 <10 <10 <3,000 <50 <20
706 UP(4) <3 <0.2 532 <5 <10 <10 <3,000 <50 36
1304 UP(1) 44 <0.2 63 <5 <10 <10 <3,000 63 226
1304 UP(2) 19 <0.2 <40 <5 <10 <10 <3,000 <50 95
1304 UP(3) 27 <0.2 <40 <25 <10 <10 <3,000 <50 130
1304 UP(4) 10 <0.2 <40 <5 <10 <10 <3,000 <50 44
1302 DOWN(1) 34 <0.2 45 <5 <10 <10 <3,000 50 173
1302 DOWN(2) 14 <0.2 <40 <5 <10 <10 <3,000 <50 68
1302 DOWN(3) 16 <0.2 <40 <5 <10 <10 <3,000 <50 76
1302 DOWN(4) 13 <0.2 <40 <5 <10 <10 <3,000 <50 49
111 DOWN(1) <3 <0.1 5 <3 <1 <6 <6 1 26
502 DOWN(1) <3 <0.1 56 <3 <1 NS NS 3 9
502 DOWN(3) <3 <0.1 38 <4 <1 NS NS 2 <0.5
8605 DOWN(1) <3 <0.1 3 <3 <1 <6 <6 1 <0.5
Weathered Till
NDATR DOWN(1) <3 <0.2 <40 <5 <10 <10 <3,000 <50 <20
NDATR DOWN(2) <3 <0.2 <40 <5 <10 <10 <3,000 <50 24
NDATR DOWN(3) <3 <0.2 <40 <5 <10 <10 <3,000 <50 <20
NDATR DOWN(4) <3 <0.2 <40 <5 <10 <10 <3,000 <50 <20
909 DOWN(1) 5 <0.2 <40 <5 <10 <10 <3,000 <50 30
Unweathered Till
405 UP(1) 5 <0.2 668 <5 <10 <10 <3,000 <50 <20
405 UP(2) <3 <0.2 1,210 <5 <10 <10 <3,000 <50 <20
405 UP(3) <3 <0.2 2,280 <5 <10 <10 <3,000 <50 <20
405 UP(4) <3 <0.2 1,710 <5 <10 <10 <3,000 <50 <20
1303 UP(1) 27 <0.2 89 <5 <10 <10 <3,000 71 179
1303 UP(2) 27 <0.2 89 <5 <10 <10 <3,000 72 221
1303 UP(3) 81 <0.2 218 <25 <10 <10 <3,000 161 471
1303 UP(4) 9 <0.2 44 <5 <10 <10 <3,000 <50 89

Note: Bolding convention applied to these data. (See p. E-2E3)
NS- Not sampl ed.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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Table E-10

2004 Metals Indicator Results for Early Warning Monitoring Wells (ug/L)

L ocation Sample

Aluminum Iron

Cade Quarter Tatal Tatal
502 1) 168 5310
?) 213 4,800

Note: Bolding convention is not applicable to these data.

M anganese
Total

113
113

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position is relative to

other wells within the same hydrogeologic unit.
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Table E-11

2004 Radioactivity (MCi/mL) in Groundwater From Selected

L ocation
Code
Sand and Grave
401
706
706
706
706
1304
1304
1304
1304
1302
1302
1302
1302
111
406
408
501
502

602A
602A

8605

8609
8609

116
116

605
605

Note: Bolding convention applied to these data. (See p. E-2E3)

NS - Not sampl ed.

Hydraulic
Position

UP(1)
UP(1)
UP(2)
UP(3)
UP(4)
UP(1)
UP(2)
UP(3)
UP(4)
DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)
DOWN(1)
DOWN(1)
DOWN(1)
DOWN(1)
DOWN(1)

DOWN(1)
DOWN(3)

DOWN(1)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

C-14

-0.97+3.12E-08
0.41+3.13E-08
1.22+3.00E-08

-2.96+2.65E-08
2.86+4.62E-09

-0.55+3.11E-08
3.69+2.65E-08

-1.52+2 64E-08
0.00+4.44E-09

-1.81+3.09E-08
0.14+2.62E-08
0.49+2.71E-08
2.17+4.72E-09

NS
-1.80+3.07E-08
-0.69+3.11E-08

NS

NS

NS
NS

NS

NS
NS

NS
NS

NS
NS

Monitoring Locations

Sr-90

4.02+1.36E-09
4.77+1.74E-09
2.72+1.42E-09
4.37+1.61E-09
5.39+2.19E-09
1.23+1.55E-09
4.67+1.63E-09
2.44+1 43E-09
1.76+1.20E-09
-1.50+1.19E-09
0.17+1.10E-09
0.40+1.40E-09
0.44+1.10E-09
3.00+0.05E-06
2.34+1.48E-09
1.25+0.01E-04
6.51+0.02E-05
6.85+0.02E-05

6.32+1.83E-09
4.84+1.66E-09

5.69+0.06E-06

9.94+0.18E-07
8.01+0.31E-07

6.96+0.17E-07
5.91+0.21E-07

1.86+0.28E-08
1.79+0.25E-08

Tc-99

-1.84+1.55E-09
-4.80+2.74E-09
0.03+2.23E-09
0.00+1.87E-09
1.53+2.28E-09
-2.64+2.10E-09
-1.49+2.02E-09
0.47+1.84E-09
-1.28+2.26E-09
-2.88+1.98E-09
-2.45+2 14E-09
1.44+1.90E-09
-1.63+2.25E-09

NS
0.97+1.49E-09
1.96+0.29E-08

NS

NS

NS
NS

NS

NS
NS

NS
NS

NS
NS

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.
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Table E-11 (continued)

2004 Radioactivity (MCi/mL) in Groundwater From Selected

Monitoring Locations

L ocation Hydraulic C-14 Sr-90 Tc-99
Code Paosition

Sand and Gravel (concluded)
801 DOWN(1) NS 2.00+0.04E-06 NS
801 DOWN(2) NS 3.64+0.04E-06 NS
801 DOWN(3) NS 3.19+0.05E-06 NS
801 DOWN(4) NS 2.71+0.04E-06 NS
8603 DOWN(1) NS 3.23+0.02E-05 NS
8603 DOWN(3) NS 3.14+0.02E-05 NS

Weathered Till

NDATR DOWN(1) -0.14+3.11E-08 7.57+0.51E-08 2.17+2.18E-09
NDATR DOWN(3) -1.25+2.68E-08 8.50+£0.52E-08 0.27+1.88E-09

909 DOWN(1) -1.66+3.07E-08 1.90+0.06E-07 0.62+1.86E-09

Unweathered Till
405 UP(1) 0.70+£3.16E-08 2.63+1.48E-09 -2.28+1.36E-09
405 UP(2) 1.52+3.00E-08 7.38+1.53E-09 -0.57+2.03E-09
405 UP(3) -0.64+2.70E-08 3.85£1.50E-09 -0.56x1.79E-09
405 UP(4) 7.43+5.08E-09 3.90£1.21E-09 -1.18+2.19E-09
1303 UP(1) -0.41+3.08E-08 0.95+1.60E-09 -1.48+2.05E-09
1303 UP(2) -0.41+2.55E-08 1.33+1.26E-09 -1.75+2.43E-09
1303 UP(3) 0.90+2.69E-08 0.95+1.26E-09 1.29+2.08E-09
1303 UP(4) 1.91+4.53E-09 -0.26+1.30E-09 -1.24+2 25E-09

Note: Bolding convention applied to these data. (See p. E-2E3)
NS - Not sampl ed.

Sample collection quarter isnoted in parentheses next to hydraulic position. Hydraulic position isrelative to other
wells within the same hydrogeologic unit.
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L ocation Hydraulic
Code Position
Sand and Gravd
401 UP(1)
706 UP(1)
706 UP(2)
706 UP(3)
706 UP(4)
1304 UP(1)
1304 UP(2)
1304 UP(3)
1304 UP(4)
1302 DOWN(1)
1302 DOWN(2)
1302 DOWN(3)
1302 DOWN(4)
406 DOWN(1)
408 DOWN(1)
8605 DOWN(1)
Weathered Till
NDATR  DOWN(1)
NDATR  DOWN(3)
209 DOWN(1)
Unweathered Till
405 UP(1)
405 UP(2)
405 UP(3)
405 UP(4)
1303 UP(1)
1303 UP(2)
1303 UP(3)
1303 UP(4)
Well Points
WP-H DOWN(1)

Note: Bolding convention applied to these data. (See p. E-2E3)

NS - Not sampl ed.

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to
other wells within the same hydrogeologic unit.

Table E-11 (continued)
2004 Radioactivity (MCi/mL) in Groundwater From Selected

[-129

0.05+1.31E-09

1.01+1.07E-09
7.19+9.72E-10
-0.28+8.58E-10
1.58+1.09E-09

2.83+2.48E-09
0.10+1.92E-09
3.65+8.43E-10
0.91+2.06E-09

0.95+1.00E-09
-3.69+7.24E-10
0.98+1.31E-09
-0.46+1.12E-09

1.34+4.01E-10
1.53+3.36E-10

NS

0.50+1.04E-09
6.22+9.72E-10

5.16+3.18E-09

-5.13+6.78E-10
0.95+7.57E-10
0.27+9.45E-10

-1.79+8.20E-10

0.60+1.27E-09
1.34+1.11E-09
-0.44+8.58E-10
-0.28+8.22E-10

NS

Cs137

-0.32+9.63E-09

-1.48+6.96E-09
1.51+5.36E-09
-0.10+1.14E-08
4.16+5.74E-09

-0.88+6.83E-09
-1.65+5.94E-09
-1.53+6.64E-09
-1.09+7.08E-09

2.34+8.31E-09
3.99+6.95E-09
-2.94+6.94E-09
1.93+6.69E-09
-3.76+5.32E-09
-2.93+3.82E-09

1.56+9.90E-09

2.84+6.70E-09
-0.49+6.27E-09

-1.27+6.04E-09

1.78+6.76E-09
-0.52+7.38E-09
0.65+6.44E-09
-4.65+5.53E-09

-2.90+6.90E-09
3.52+6.54E-09

3.15+6.49E-09
1.94+6.44E-09

-0.27+3.96E-09

E-21

VWVDP Annual Site Environmental Report

Monitoring Locations

Ra-226

4.50+2.37E-10

3.55+1.98E-10
3.87+2.40E-10
3.44+2.26E-10
4.10+3.01E-10

3.86+2.53E-10
5.46x2.53E-10
6.67+3.18E-10
5.10+3.52E-10

2.89+2.88E-10
1.39+1.52E-10
5.10+2.12E-10
6.39£3.90E-10

4.55+2.16E-10
3.87+2.26E-10

NS

1.33+0.56E-09
1.74+1.60E-10

7.26+4.04E-10

3.23+1.62E-10
5.26+2.92E-10
3.88+2.43E-10
3.23+x2.73E-10

2.70+2.12E-10
2.77+1.81E-10
3.88+2.09E-10
1.35+2.64E-10

NS

Ra-228

1.66+0.49E-09

6.89+4.71E-10
4.24+4.39E-10
0.14+4.75E-10
1.32+0.54E-09

1.01+0.53E-09
1.24+0.53E-09
-4.81+3.55E-10
0.56+4.03E-10

4.15+4.21E-10
8.83+4.35E-10
0.59+5.69E-10
-1.22+4 94E-10

4.71+4.30E-10
4.48+5.04E-10
NS

1.35+0.49E-09
3.10+4.13E-10

6.13+4.52E-10

1.49+0.49E-09
6.90+4.85E-10
7.15+5.04E-10
1.07+0.63E-09

1.07+0.48E-09
5.81+4.49E-10
1.22+3.43E-10
9.55+3.95E-10

NS

U-232

2.44x3.28E-11

1.01+8.68E-11
1.21+3.38E-11
-0.06+6.64E-11
0.77+1.19E-10

-3.06+4.01E-11

3.30+3.87E-11
-0.69+5.19E-11
-0.68+5.46E-11

7.04+7.58E-11
1.25+4 54E-11
-0.68+4.14E-11
1.76+6.79E-11

-0.77+6.59E-11
-0.27+4.55E-11

NS

3.50+6.47E-11
7.58+8.60E-11

-0.40+5.18E-11

7.76+6.88E-11
5.43+4.84E-11
1.75+6.86E-11
0.48+1.25E-10

0.15+4.23E-11
1.65+6.21E-11
-1.68+6.40E-11
2.76+6.45E-11

NS
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Table E-11 (concluded)
2004 Radioactivity (MCi/mL) in Groundwater From Selected
Monitoring Locations

L ocation Hydraulic U-233/234 U-235/236 U-238 Total U
Cade Position (ug/mL)
Sand and Gravd
401 UP(1) 7.84+4.86E-11 0.54+3.03E-11 457+4.12E-11 1.02+0.05E-04
706 UP(1) 1.52+0.98E-10 1.40+5.41E-11 6.28+5.37E-11 1.11+0.12E-04
706 UP(2) 1.41+1.08E-10 2.33+5.26E-11 1.14+0.95E-10 0.00+£1.98E-04
706 UP(3) 1.30+1.04E-10 2.03+6.21E-11 2.06+1.09E-10 0.00+£2.55E-04
706 UP(4) 1.42+0.90E-10 6.29+5.61E-11 1.14+0.76E-10 2.18+0.09E-04
1304 UP(1) 4.57+1.21E-10 1.25+4.40E-11 3.65+1.03E-10 8.11+0.17E-04
1304 UP(2) 1.85+1.18E-10 5.23+6.94E-11 1.90+1.18E-10 1.42+0.06E-03
1304 UP(3) 3.54+1.39E-10 1.19+3.74E-11 1.80+0.91E-10 6.93+0.52E-04
1304 UP(4) 3.72+1.57E-10 6.92+7.68E-11 2.10+1.22E-10 5.45+0.09E-04
1302 DOWN(1) 5.87+1.74E-10 0.48+6.00E-11 5.31+1.68E-10 1.28+0.03E-03
1302 DOWN(2) 1.86+1.13E-10 0.89+4.76E-11 1.70+1.03E-10 5.10+3.13E-04
1302 DOWN(3) 3.96+1.37E-10 5.75+5.77E-11 1.67+0.88E-10 5.99+0.37E-04
1302 DOWN(4) 1.48+1.14E-10 1.15+0.92E-10 1.29+0.99E-10 6.31+0.17E-04
406 DOWN(1) 6.86+5.37E-11 3.18+3.28E-11 7.39+5.47E-11 0.00+£1.98E-04
408 DOWN(1) 9.72+2.37E-10 3.34+5.12E-11 3.58+1.43E-10 8.00+0.18E-04
Weathered Till
NDATR DOWN(1) 1.92+0.25E-09 3.04+1.04E-10 1.27+0.20E-09 3.61+0.07E-03
NDATR DOWN(3) 1.71+0.29E-09 1.04+0.79E-10 1.17+0.25E-09 4.06+£0.17E-03
909 DOWN(1) 4.75+1.29E-10 7.99+5.86E-11 3.14+1.03E-10 5.86+0.31E-04
Unweathered Till
405 UP(1) 4.74+0.94E-10 1.90+2.28E-11 3.61+0.83E-10 9.62+0.23E-04
405 UP(2) 5.27+1.74E-10 9.48+7.92E-11 3.05+1.36E-10 7.30+1.67E-04
405 UP(3) 3.23+1.32E-10 1.04+0.79E-10 2.44+1.11E-10 0.00+£2.55E-04
405 UP(4) 6.53+2.59E-10 3.39+7.65E-11 3.83+2.01E-10 8.58+0.11E-04
1303 UP(1) 1.20+0.18E-09 7.16+4.80E-11 1.03+0.17E-09 2.12+0.04E-03
1303 UP(2) 1.31+0.30E-09 8.72+8.47E-11 6.82+2.14E-10 2.69+0.11E-03
1303 UP(3) 6.57+1.74E-10 6.16+7.25E-11 6.01+1.64E-10 1.48+0.07E-03
1303 UP(4) 6.36+2.19E-10 7.56+7.40E-11 2.73+1.43E-10 1.58+0.03E-03

Note: Bolding convention applied to these data. (See p. E-2E3)

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic positionis relative to

other wells within the same hydrogeologic unit.
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Table E-12
Practical Quantitation Limits (PQLYS)

COMPOUND PQL COMPOUND PQL
(g/L) (g/L)

6 NYCRR Appendix 33 \blatiles

Acetone

Acetonitrile

Acroen

Acrylonitrile

Allyl chloride

Benzene
Bromodichloromethane
Bromoform

Bromomethane

Carbon disulfide
Carbontetrachloride
Chlorobenzene

Chloroethane

Chloroform

Chloromethane

Chloroprene
1,2-Dibromo-3-chloropropane
Dibromochl oromethane
1,2-Dibromoethane
Dichlorodifluoromethane (DCDFMeth)
1,1-Dichloroethane(1,1-DCA)
1,2-Dichloroethane(1,2-DCA)
1,1-Dichloroethylene(1,1-DCE)
1,2-Dichloropropane

Ethyl benzene

Ethyl methacrylate
2-Hexanone

'5010101mmmmmmmm'am'amm'a"a‘mmmmmlj'é's

6 NYCRR Appendix 33 Metals

6 NYCRR Appendix 33 \olatiles

Isobutyl alcohal
Methacrylonitrile

Methyl ethyl ketone
Methyl iodide

Methyl methacrylate
4-Methyl-2-pentanone
Methylene bromide
Methylene chloride
Pentachloroethane
Propionitrile

Styrene

1,1,1,2-Tetrachl oroethane
1,1,2,2-Tetrachl oroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane(1,1,1-TCA)
1,1,2-Trichloroethane
1,2,3-Trichloropropane
Vinyl acetate

Vinyl chloride
Xylene(total)
cis-1,3-Dichloropropene
trans-1,2-Dichloroethylene(1,2-DCE[trang])
trans-1,3-Dichloropropene
trans-1,4-Dichloro-2-butene
Trichloroethylene(TCE)
Trichlorofluoromethane

o'l010101mmmBBmmmmmmmmgmmBBmmBmé\

6 NYCRR Appendix 33 Metals

* Aluminum 20 Lead 3
Antimony 10 *Manganese 15
Arsenic 10 Mercury 02
Barium 20 Nicke 40
Beryllium 1 Sdenium 5
Cadmium 5 Silver 10
Chromium 10 Thdlium 10
Cobalt 50 Tin 3000
Copper y:3) Vanadium 50
*ron 100 Zinc 2

Note: Specific quantitation limits are highly matrix dependent and may not always be achievable.
* Not a 6 NYCRR Appendix 33 parameter; sampled for the north plateau early warning program.

E-23
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COMPOUND

Table E-12 (continued)

NYCRR Appendix 33 Semivolatiles

Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
4-Aminobiphenyl

Aniline

Anthracene

Aramite
Benzo[a]anthracene
Benzo[a] pyrene
Benzo[b]fluoranthene
Benzo[ ghi]perylene

Benzo[ k] fluoranthene
Benzyl alcohal
Bis(2-chlorethyl)ether
Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether
Bis(2-ethyl hexyl)phthalate
4-Bromophenyl phenyl ether
Butyl benzyl phthalate
Chlorobenzilate
2-Chloronaphthaene
2-Chloraophenal
4-Chlorophenyl phenyl ether
Chrysene

Di-n-butyl phthalate
Di-n-octyl phthalate
Didlae
Dibenz[a,h]anthracene
Dibenzofuran
3,3-Dichlorobenzidine
2,4-Dichlorophenal
2,6-Dichlorophenal

Diethyl phthalate
Dimethoate

7, 12-Dimethylbenz[ glanthracene

3,3-Dimethylbenzidine
2,4-Dimethylphenal
Dimethyl phthalate
4,6-Dinitro-o-cresol
2,4-Dinitrophenal

BRBEBERBEEEEEEEEEEEEEEEE5EEEEEEEE8E568656668686868888665

Practical Quantitation Limits (PQLS)

PQL
(Mg/L)

COMPOUND PQL
(g/L)

NYCRR Appendix 33 Semivolatiles

2,4-Dinitrotoluene
2,6-Dinitrotoluene
Diphenylamine

Ethyl methanesulfonate
Famphur

Fluoranthene

Fluorene
Hexachlorobenzene
Hexachlorobutadiene
Hexachl orocyclopentadiene
Hexachl oroethane
Hexachlorophene
Hexachloropropene
Indeno(1,2,3,-cd)pyrene
Isodrin

| sophorone

Isosafrole

Kepone

Methapyrilene

Methyl methanesulfonate
3-Methylcholanthrene
2-Methylnaphthalene
1,4-Naphthoquinone
1-Naphthylamine
2-Naphthylamine
Nitrobenzene
5-Nitro-o-toluidine
4-Nitroquinoline 1-oxide
N-Nitrosodi-n-butylamine
N-Nitrosodiethylamine
N-Nitrosodimethylamine
N-Nitrosodipropylamine
N-Nitrosodiphenylamine
N-Nitrasomethylethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrralidine
Naphthalene

0,0,0-Triethyl phosphorothioate
0,0-Diethyl 0-2-pyrazinyl- phosphorothi oate

BEeBbbBbBbbEEbsbbEEEbEEE8888bE8E8E8hEEEEEE88EE

Note: Specific quantitation limits are highly matrix dependent and may not always be achievable.
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COMPOUND

Table E-12 (concluded)
Practical Quantitation Limits (PQLS)

PQL
(Mg/L)

NYCRR Appendix 33 Semivolatiles

p-(Dimethylamino)azobenzene
p-Chloroaniline
p-Chloro-m-cresol

p-Cresol
p-Dichlorobenzene
p-Nitroaniline
p-Nitrophenal
p-Phenylenediamine
Parathion

Pentachl orobenzene
Pentachloronitrobenzene
Pentachl orophenol
Phenacetin

Phenanthrene

Phenol

Pronamide

Pyrene

Safrole
1,2,4,5-Tetrachlorobenzene

Other Organic Compounds

1,2-Dichloroethelyne(Total)
Tributyl phosphate

BBeEbBEEEREEEENNEEEESE

5
10

COMPOUND

PQL
(Mg/L)

NYCRR Appendix 33 Semivolatiles

2,3,4,6-Tetrachlorophenal

Tetraethyl dithiopyrophosphate

1,2,4-Trichlorobenzene
2,4,5-Trichlorophenal
2,4,6-Trichlorophenal

apha,alpha-Dimethyl phenethylamine

m-Cresol
m-Dichlorobenzene
m-Dinitrobenzene
m-Nitroaniline
0-Cresol
o-Dichlorobenzene
o-Nitroaniline
o-Nitrophenal
o-Toluidine
sym-Trinitrobenzene
2-Picdine

Pyridine
1,4-Dioxane

EBEBEEEEREEREEE8ENREESE

Note: Specific quantitation limits are highly matrix dependent and may not always be achievable.

VWVDP Annual Site Environmental Report

Calendar Year 2004



This page intentionally left blank

VWVDP Annual Ste Environmental Report Calendar Year 2004



Appendix F

Summary of Biological Data

VWWDP Annual Ste Environmental Report Calendar Year 2004



The following tables contain a bolding convention devised to help the reader, when viewing the data,
to quickly see the range of detectable measurements within a data series. A data series is a set of
chemical or radionuclide measurements (e.g., gross alpha, gross beta, tritium) from a single location
or fromsimilar locations. Note that some tables contain data that should not be technically evaluated
under this convention.

Key to bolding convention:

Results for each constituent constitute a single data series. If a radiological result islarger than the
uncertainty term, the measurement is considered positive. Otherwise, a result is considered
nondetectable.

If all resultsin adata series are positive, thelowest and highest values are bolded.

If adataseries contains some positive results, the highest valueiis bolded.
If al values in a data series are nondetectable, no values are bolded.
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L ocation

BFMCTLS
(Contral)

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

BAVIREED

(NNW Farm)

1st Quarter

2nd Quarter
3rd Quarter
4th Quarter

BFMSCHT
(SFarm)

Annual

BFMWIDR
(SEFarm)

Annual

H-3

0.98+1.10E-07
0.60+1.10E-07
0.97+1.21E-07
0.00+1.21E-07

0.65+1.07E-07
0.59+1.08E-07
1.09+1.19E-07
-1.12+1.25E-07

-0.02+1.08E-07

0.71+1.03E-07

Table F-1
2004 Radioactivity Concentrations (UCi/mL) in Milk

K-40

1.45+0.15E-06
1.44+0.15E-06
1.37+0.17E-06
1.23+0.10E-06

1.42+0.16E-06
1.55+0.15E-06
1.44+0.18E-06
1.30+0.08E-06

1.20+0.14E-06

1.16+0.09E-06

Sr-90

9.43+3.87E-10
3.94+541E-10
-1.25+5.72E-10
1.51+0.67E-09

6.98+3.52E-10
1.09+0.69E-09
4.38+5.12E-10
-2.23+0.64E-09

1.41+0.82E-09

9.52+4.73E-10

Note: Bolding convention applied to these data. See page F-2&3

VWVDP Annual Site Environmental Report

[-129

-1.31+5.29E-10
-1.34+3.44E-10

4.66x3.24E-10
-0.44+3.93E-10

-0.60+4.86E-10
-1.60+2.81E-10
-0.70+4.08E-10

0.56+3.50E-10

1.40+2.97E-10

-2.06+4.43E-10

Cs137

0.56+2.60E-09
1.43+2.07E-09
-0.34+2.91E-09
1.31+1.43E-09

-1.30+2.17E-09
0.89+2.33E-09
2.40+3.18E-09
2.27+2.23E-09

-2.75+3.18E-09

0.54+1.23E-09
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2004 Radioactivity Concentrations in Beef

Table F-2
2004 Radioactivity Concentrations (LCi/g - dry) in Meat

L ocation % Moisture H-3 K-40 Sr-90 Cs137
(uCi/mL)

Beef Flesh Background

(BFBCTRL 06/04) 75.0 -0.82+1.21E-07 1.39+0.12E-05 3.23+2.21E-09 1.15+1.55E-08

Beef Flesh Background

(BFBCTRL 11/04) 76.4 -0.17+1.15E-07 1.15+0.07E-05 -0.10+1.38E-09 2.08+1.89E-08

Beef Flesh Near -Site

(BFBNEAR 03/04) 69.8 -1.24+1.17E-07 7.63+0.81E-06 2.82+2.83E-09 1.58+1.57E-08

Beef Flesh Near -Site

(BFBNEAR 09/04) 725 0.00+£1.16E-07 1.07+0.07E-05 -1.23+1.44E-09 2.09+1.68E-08

2004 Radioactivity Concentrations in Venison

L ocation % Moisture H-3 K-40 Sr-90 Cs137
(uCi/mL)

Deer Flesh Background

(BFDCTRL 12/04) 73.8 -0.64+1.12E-07 1.16+0.10E-05 -3.40+1.74E-09 6.08+2.73E-08

Deer Flesh Background

(BFDCTRL 12/04) 73.3 -0.58+1.14E-07 1.14+0.10E-05 -1.01+2.32E-09 0.00+£2.30E-08

Deer Flesh Background

(BFDCTRL 12/04) 73.3 -0.07+1.15E-07 1.34+0.14E-05 -1.97+1.79E-09 6.15+3.99E-08

Deer Flesh Near-Site

(BFDNEAR 10/04) 4.7 0.52+1.17E-07 1.13+0.11E-05 1.78+1.86E-09 3.68+0.48E-07

Deer Flesh Near-Site

(BFDNEAR 10/04) 75.9 -0.18+1.03E-07 1.43+0.11E-05 1.85+2.42E-09 6.13+2.47E-08

Deer Flesh Near-Site

(BFDNEAR 11/04) 73.0 -0.13+1.16E-07 1.23+0.10E-05 -1.06+1.33E-09 1.59+1.57E-08

Note: Bolding convention applied to venison data. See page F-2&3
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Table F-3

2004 Radioactivity Concentrations (uCi/g - dry) in Food Crops

L ocation

CORN

Background
(BFVCTRC)

Near-Site
(BFVNEAC)
BEANS

Background
(BFVCTRB)

Near-Site
(BFVNEAB)
APPLES

Background
(BFVCTRA)
Near-Ste
(BFVNEAAF)

% Moisture

80.7

80.6

91.9

738

86.0

814

H-3
(uCi/mL)

1.64+1.03E-07

1.45+0.88E-07

1.74+1.02E-07

1.32+1.01E-07

1.41+1.22E-07

2.18+1.43E-07

K-40

1.37+0.11E-05

2.08+0.27E-05

3.14+0.31E-05

1.38+0.13E-05

7.65+0.92E-06

9.08+0.90E-06

Note: Bolding convention not applicable to these data.
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Co-60

0.73+1.49E-08

-0.94+7.52E-08

4.62+5.65E-08

1.47+1.76E-08

1.62+5.59E-08

-0.52+1.46E-08

Sr-90

0.25+2.64E-09

-1.96+1.78E-09

1.13+0.10E-07

7.86x0.75E-08

0.60+1.47E-09

-1.93+1.58E-09

Cs137

-0.82+1.27E-08

1.72+8.40E-08

0.03+4.51E-08

2.44x2 80E-08

-0.32+1.79E-08

-0.51+1.29E-08
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Table F-4
2004 Radioactivity Concentrations (UCi/g - dry) in Fish Flesh
From Cattaraugus Creek

Cattaraugus Creek above the Springville Dam (BFFCATC)

Annual 2004

Species % Moisture Sr-90 Cs137
Hog-nosed Sucker 75.4 4.22+0.78E-08 3.25+3.72E-08
Hog-nosed Sucker 72.0 6.36+0.61E-08 3.79+6.41E-08
Hog-nosed Sucker 74.8 6.83+0.72E-08 2.16+4.03E-08
Hog-nosed Sucker 75.1 3.83+0.57E-08 1.06+4.18E-08
Hog-nosed Sucker 74.7 5.26+0.86E-08 1.34+4.34E-08
Bullhead 79.1 1.02+0.77E-08 6.31+5.00E-08
Hog-nosed Sucker 74.6 490+0.47E-08  -1.38+4.59E-08
Hog-nosed Sucker 76.5 2.33+0.54E-08  -1.12+4.52E-08
Hog-nosed Sucker 73.3 2.04+0.21E-08 2.03+2.59E-08
Hog-nosed Sucker 76.8 2.51+0.24E-08 0.00+8.45E-08
Average % Moisture 75.2

Median 4.02E-08 <4.43E-08
Maximum 6.83E-08 6.31E-08
Minimum 1.02E-08 <2.59E-08

Cattaraugus Creek below the Springville Dam (BFFCATD)
Annual 2004

Species % Moisture Sr-90 Cs137
Steelhead Trout 72.2 2.74+2 51E-09 1.55+2.83E-08
Steelhead Trout 75.1 5.20+2.38E-09 1.39+2.16E-08
Steelhead Trout 70.7 1.72+2.08E-09 0.00+£3.60E-08
Steelhead Trout 71.6 6.16+2.46E-09 0.29+2.25E-08
Steelhead Trout 70.7 -1.45+1.32E-09 1.68+2.82E-08
Steelhead Trout 73.9 1.47+1.48E-09 0.10+1.04E-07
Steelhead Trout 72.5 1.75+1.37E-09 3.22+4.51E-08
Steelhead Trout 72.6 2.15+2.90E-09 3.43+2.46E-08
Steelhead Trout 70.5 -0.59+2.40E-09 0.58+2.81E-08
Chinook Samon 78.3 -0.76x2.02E-09 0.00+£2.43E-08
Average % Moisture 72.8

Median <2.24E-09 <2.82E-08
Maximum 6.16E-09 3.43E-08
Minimum <1.32E-09 <2.16E-08

Note: Bolding convention applied to these data. See page F-2&3

F-6

VWVDP Annual Site Environmental Report

Calendar Year 2004



Species

White Sucker
White Sucker
White Sucker
White Sucker
White Sucker

Hog-nosed Sucker

Brown Trout
Brown Trout
Brown Trout
Brown Trout

Average % Moisture

Median
Maximum
Minimum

Cattaraugus Creek Background (BFFCTRL)

% Moisture

77.1
76.4
77.0
75.4
78.2
745
731
712
75.1
729

75.1

Table F-4 (concluded)

Annual 2004
Sr-90 Cs-137

6.83+4.45E-09 1.58+5.61E-08
2.15+1.86E-09 0.00+1.46E-07
7.43+4.25E-09 -0.60+4.10E-08
2.55+2.03E-09 0.41+3.34E-08
8.27+3.53E-09 -0.96+4.42E-08
4.87+7.32E-09 -2.83+5.38E-08
3.12+3.90E-09 5.57+9.57E-08
0.86+3.82E-09 3.80+4.76E-08
-0.22+4.41E-09 1.01+4.64E-08
1.92+4.31E-09 1.55+4.11E-08
4.36E-09 <4.70E-08
8.27E-09 <1.46E-07
2.15E-09 <3.34E-08

Note: Bolding convention applied to these data. See page F-2&3
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Appendix G-1
Summary of Soil and Aquatic Sediment
Guiddinesand Standards
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Table G-1A
Eastern U.S.A. Background Concentrations for Elements in Soils?

: Eagtern U.SA Background

Analyte units Concentrationsfor Soil
Aluminum mg/kg (ppm) 33,000
Antimony mg/kg (ppm) -
Arsenic mg/kg (ppm) 3-12°
Barium mg/kg (ppm) 15-600
Beryllium mg/kg (ppm) 0-1.75
Cadmium mg/kg (ppm) 0.1-1
Calcium mg/kg (ppm) 130-35,000
Chromium mg/kg (ppm) 15-40°
Cobalt mg/kg (ppm) 25-60°
Copper mg/kg (ppm) 1-50
Iron mg/kg (ppm) 2,000-550,000
Lead mg/kg (ppm) 4-61°
Magnesum mg/kg (ppm) 100-5,000
Manganese mg/kg (ppm) 50-5,000
Mercury mg/kg (ppm) 0.001-0.2
Nicke mg/kg (ppm) 0.5-25
Potassium mg/kg (ppm) 8,500-43,000°
Sdenium mg/kg (ppm) 0.1-39
Siver mg/kg (ppm) -
Sodium mg/kg (ppm) 6,000-8,000
Thallium mg/kg (ppm) -
Vanadium mg/kg (ppm) 1-300
Zinc mg/kg (ppm) 9-50

-- No reference level available for these analytes

aSource: New York Sate Department of Environmental Conservation “ Technical and Administrative Guidance
Memorandum (TAGM) #4046"

® New York Sate background

¢ Background levels for lead vary widely. Average levels in undevel oped, rural areas may range from 4-61 ppm.
Average background levels in metropolitan or suburban areas or near highways are much higher and typically
range from 200-500 ppm.
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Table G-1B

Screening Concentrations for Elements in Contaminated Sediments?

Analyte Units L owest Effect Level” Severe Effect Level®
Aluminum mg/kg (ppm) -- --
Antimony mg/kg (ppm) 2.0 (L) 25.0(L)
Arsenic mg/kg (ppm) 6.0 (P) 33.0 (P)
Barium mg/kg (ppm) -- --
Beryllium mg/kg (ppm) -- --
Cadmium mg/kg (ppm) 0.6 (P) 9.0 (L)
Calcium mg/kg (ppm) -- --
Chromium mg/kg (ppm) 26.0 (P) 110.0 (P)
Cobalt mg/kg (ppm) -- --
Copper mg/kg (ppm) 16.0 (P) 110.0 (P)
Iron % 2.0(P) 4.0 (P)
L ead mg/kg (ppm) 31.0 (P) 110.0 (L)
M agnesium mg/kg (ppm) -- --

M anganese mg/kg (ppm) 460.0 (P) 1,100.0 (L)
M ercury mg/kg (ppm) 0.15 (L) 1.3 (L)
Nickel mg/kg (ppm) 16.0 (P) 50.0 (L)
Potassium mg/kg (ppm) -- --
Selenium mg/kg (ppm) -- --
Silver mg/kg (ppm) 1.0 (L) 2.2 (L)
Sodium mg/kg (ppm) -- --
Thallium mg/kg (ppm)

Vanadium mg/kg (ppm) -- --
Zinc mg/kg (ppm) 120.0 (P/L) 270.0 (L)

-- No reference value availabl e for these analytes

aSource: New York Sate Department of Environmental Conservation “ Technical Guidance for Screening Contami-
nated Sediments,” January 1999

b The Lowest Effect Level for each metal isthe lowest of the either the Persaud et al. (1992) Lowest Effect Level or
the Long and Morgan (1990) Effect Range-Low

¢ The Severe Effect Level for each metal isthe lowest of either the Persaud et al. (1992) Severe Effect Level or the
Long and Morgan (1990) Effect Range-Moderate

L - An“L" following a criterion indicates that it was taken from Long and Morgan (1990).

P-A“P” following a criterion indicates that it was taken from Persaud et al. (1992).

Table G-1C
Elemental Screening Thresholds for In-Water and Riparian Management of
Sediment and Dredge Material®

Analyte Units No Appreciable Contamination L evel
Arsenic mg/kg (ppm) 14
Cadmium mg/kg (ppm) <1.2
Copper mg/kg (ppm) <33
Lead ma/kg (ppm) <33
Mercury mg/kg (ppm) 0.17

aSpurce: Draft New York Sate Department of Environmental Conservation Technical and Operational Guidance
Series (TOGs) #5.1.9, “ In-Water and Riparian Management of Sediment and Dredge Material”

G-4
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Appendix G-2

Soil and Sediment Data

VWWDP Annual Ste Environmental Report Calendar Year 2004



This page intentionally left blank

VWWDP Annual Ste Environmental Report Calendar Year 2004



Table G-2A
2004 Contaminants in On-Site Soils Downstream of the WVDP at
Frank’'s Creek (SNSPO006)

Guidance Values
No Appreciable

Analyte Units N SNSP006 LOWL&;t/dEZfect Sevire\elzgect Contamination
Level®
Gross Alpha uCi/g 1 7.21+1.90E-06 - - -
Gross Beta uCi/g 1 2.40+0.28E-05 - - -
K-40 uCi/g 1 1.55+0.13E-05 -- -- -
Co-60 uCi/g 1 0.28+1.42E-08 -- -- -
Sr-90 uCilg 1 3.52+0.29E-07 -- - -
Cs137 uCilg 1 5.22+0.49E-06 -- - -
U-232 uCilg 1 0.92+4.07E-08 -- - -
U-233/234 uCi/g 1 5.53+1.48E-07 -- -- -
U-235/236 uCilg 1 1.04+0.64E-07 -- - -
U-238 uCi/g 1 5.56+1.46E-07 -- -- -
Total U Ho/g 1 2.29+0.03E+00 - - -
Pu-238 uCilg 1 2.94+1.83E-08 -- - -
Pu-239/240 uCilg 1 5.64+7.67E-09 -- - --
Am-241 uCilg 1 3.20+2.94E-08 - -- --
Aluminum mg/kg 1 4,950 -- -- --
Antimony mg/kg 1 <0.25 2.0 25.0 --
Arsenic mg/kg 1 51 6.0 33.0 14
Barium mg/kg 1 52.8 -- -- --
Beryllium ma/kg 1 0.25 - - -
Cadmium mg/kg 1 0.08 0.6 9.0 <12
Calcium mg/kg 1 14,200 - - -
Chromium mg/kg 1 7.0 26.0 110.0 -
Cobalt mg/kg 1 7.6 - - -
Copper mg/kg 1 12.0 16.0 110.0 <33
Iron % 1 0.001 2.0 4.0 -
Lead mg/kg 1 9.4 31.0 110.0 <33
M agnesium mg/kg 1 5,425 - - -
M anganese mg/kg 1 507 460.0 1,100.0 -
Mercury mg/kg 1 <0.02 0.15 1.3 0.17
Nickel mg/kg 1 15.0 16.0 50.0 --
Potassium mg/kg 1 608 - - -
Selenium mg/kg 1 <0.32 - - --
Silver mg/kg 1 <0.06 1.0 2.2 --
Sodium mg/kg 1 57.6 -- -- --
Thallium mg/kg 1 <0.37 -- -- --
Vanadium mg/kg 1 9 -- -- --
Zinc mg/kg 1 42.6 120.0 270.0 -

Note: Effects of radiological soilsand sediments are addressed with the evaluation of radiological dose to biota in
Chapter 2.

N - Number of samples

-- No reference standard available

@ Screening guidelines for chemical constituents obtained from NYSDEC "Technical Guidance for Screening
Contaminated Sediments”

® NYSDEC: Draft Technical and Operational Guidance Series’5.1.9, "In-Water and Riparian Management of
Sediment and Dredge Material," January 2003.
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Table G-2B
2004 Contaminants in On-Site Soils From North Swamp (SNSW74A)

Analyte Units N SNSW74A Reference Value®
GrossAlpha pCi/g 1 1.26+0.17E-05 -
GrossBeta pCi/g 1 1.82+0.18E-05 -
K-40 ucCi/g 1 1.43+0.12E-05 --
Co-60 ucCi/g 1 1.18+1.73E-08 --
Sr-90 ucCi/g 1 1.16+0.21E-07 --
Cs137 ucCi/g 1 1.05+0.12E-06 --
U-232 ucCi/g 1 -0.88+1.39E-08 --
U-233/234 ucCi/g 1 5.30+1.35E-07 --
U-235/236 ucCi/g 1 8.91+5.68E-08 --
U-238 ucCi/g 1 7.86+1.62E-07 --
Total U Ho/g 1 2.59+0.04E+00 -
Pu-238 ucCi/g 1 -0.01+1.17E-08 --
Pu-239/240 ucCi/g 1 1.94+1.38E-08 --
Am-241 uCi/g 1 2.22+1.27E-08 --
Aluminum mg/kg 1 7,250 33,000
Antimony mg/kg 1 <0.31 -
Arsenic mg/kg 1 10.7 312"
Barium mg/kg 1 69.5 15-600
Beryllium mg/kg 1 0.34 0-1.75
Cadmium mg/kg 1 0.37 0.1-1
Calcium mg/kg 1 45,300 130-35,000
Chromium ma/kg 1 14.7 1.5-40°
Cobalt ma/kg 1 7.2 2.5-60°
Copper mg/kg 1 291 1-50
Iron mg/kg 1 22,000 2,000-550,000
Lead mg/kg 1 19.6 4-61°
Magnesum mg/kg 1 15,500 100-5,000
Manganese mg/kg 1 917 50-5,000
Mercury mg/kg 1 <0.02 0.001-0.2
Nickel mg/kg 1 216 0.5-25
Potassium ma/kg 1 916 8,500-43,000
Sdlenium mg/kg 1 <0.39 0.1-39
Silver mg/kg 1 <0.07 --
Sodium mg/kg 1 184.0 6,000-8,000
Thallium mg/kg 1 <0.46 -
Vanadium mg/kg 1 13.7 1-300
Zinc mg/kg 1 150.0 9-50

Note: Effects of radiological soilsand sediments are addressed with the evaluation of radiological dose to biota in
Chapter 2.

N - Number of samples

-- No reference standard available for these analytes

3aNYSDEC: Technical and Administrative Guidance Memorandum (TAGM) #4046.

® New York Sate background

¢ Background levels vary widely. Average levelsin undeveloped rural areas may range from 4-61 ppm (reported
here). Average background levels in metropolitain or suburban areas, or near highways are much higher and
typically range from 200-500 ppm.

G-8
VWWDP Annual Ste Environmental Report Calendar Year 2004



Table G-2C
2004 Contaminants in On-Site Soils From Northeast Swamp (SNSWAM P)

Analyte Units N SNSWAMP Reference Value®
Gross Alpha uCilg 1 1.32+0.17E-05 --
GrossBeta uCilg 1 5.43+0.25E-05 -
K-40 uCi/g 1 1.69+0.14E-05 -
Co-60 uCi/g 1 1.00+1.68E-08 -
S-90 uCi/g 1 2.82+0.12E-06 -
Cs137 uCilg 1 1.38+0.12E-05 -
U-232 uCilg 1 -2.65+1.79E-08 -
U-233/234 uCilg 1 8.85+1.58E-07 -
U-235/236 uCi/g 1 5.44+4 04E-08 -
U-238 uCi/g 1 8.92+1.57E-07 -
Total U Hg/g 1 4.26+0.10E+00 -
Pu-238 uCi/g 1 3.47+0.55E-07 -
Pu-239/240 uCilg 1 4.68+0.63E-07 --
Am-241 uCi/g 1 9.90+1.69E-07 --
Aluminum mg/kg 1 10,700 33,000
Antimony mg/kg 1 0.26 --
Arsenic mo/kg 1 10.6 3-12°
Barium mg/kg 1 739 15-600
Beryllium mg/kg 1 051 0-1.75
Cadmium mg/kg 1 0.11 0.1-1
Calcium mg/kg 1 4,490 130-35,000
Chromium mo/kg 1 14 1.5-40°
Cobalt mg/kg 1 9.2 2.5-60°
Copper mg/kg 1 23.7 1-50
Iron mo/kg 1 24,300 2,000-550,000
Lead mo/kg 1 21.9 4-61°
Magnesium mg/kg 1 4,460 100-5,000
M anganese mg/kg 1 563 50-5,000
Mercury mg/kg 1 0.04 0.001-0.2
Nickel mg/kg 1 228 05-25
Potassium mo/kg 1 1,230 8,500-43,000
Sdenium mg/kg 1 0.29 0.1-3.9
Slver mg/kg 1 <0.05 --
Sodium mg/kg 1 505 6,000-8,000
Thallium mg/kg 1 <0.33 --
Vanadium mg/kg 1 16.3 1-300
Zinc mg/kg 1 924 9-50

Note: Effects of radiological soilsand sediments are addressed with the evaluation of radiological dose to biota in
Chapter 2.

N - Number of samples

-- No reference standard availabl e for these analytes

3aNYSDEC: Technical and Administrative Guidance Memorandum (TAGM) #4046.

® New York Sate background

¢ Background levels vary widely. Average levelsin undeveloped rural areas may range from 4-61 ppm (reported
here). Average background levels in metropolitain or suburban areas, or near highways are much higher and
typically range from 200-500 ppm.
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Table G-2D
2004 Radioactivity in Surface Soils Collected at Air Sations Around the

WVDP
. Background L ocation
Analyte Units N SFBOEHN SFRSPRD gSFGRVAL
Gross Alpha pCi/g 1 9.40+2.58E-06 9.86+2.75E-06 1.09+0.29E-05
Gross Beta pCi/g 1 1.59+0.20E-05 1.54+0.19E-05 1.61+0.19E-05
K-40 pCi/g 1 1.52+0.10E-05 1.22+0.11E-05 1.17+0.10E-05
Co-60 pCi/g 1 0.02+1.66E-08 -0.28+1.96E-08 -0.53+1.63E-08
Sr-90 pCi/g 1 2.90+2.40E-08 8.47+2.30E-08 1.03+0.23E-07
Cs-137 pCi/g 1 3.86+0.39E-07 8.29+1.13E-07 6.21+0.70E-07
U-232 pCi/g 1 -0.52+2.16E-08 0.08+2.81E-08 0.58+2.24E-08
U-233/234 pCi/g 1 8.96+1.54E-07 8.56+1.58E-07 7.92+1.39E-07
U-235/236 pCi/g 1 6.98+4.57E-08 7.48+4.63E-08 8.35+4.64E-08
U-238 pCi/g 1 8.37+1.47E-07 8.69+1.58E-07 7.21+1.32E-07
Total U pa/g 1 3.35+0.19E+00 3.71+0.21E+00 3.40+0.19E+00
Pu-238 pCi/g 1 0.37+1.17E-08 0.57+1.12E-08 2.82+2.61E-08
Pu-239/240 pCi/g 1 1.36+1.97E-08 0.43+1.15E-08 4.59+3.29E-08
Am-241 pCi/g 1 0.02+1.10E-08 1.33+2.61E-08 0.74+1.68E-08
. Background L ocation
Analyte Units N SFFEXVRD SFRT240 gSFGRVAL
Gross Alpha pCi/g 1 1.29+0.30E-05 9.22+2.47E-06 1.09+0.29E-05
Gross Beta pCi/g 1 1.61+0.21E-05 1.43+0.19E-05 1.61+0.19E-05
K-40 pCi/g 1 1.04+0.06E-05 1.20+0.09E-05 1.17+0.10E-05
Co-60 pCi/g 1 0.14+1.40E-08 0.22+1.47E-08 -0.53+1.63E-08
Sr-90 pCi/g 1 6.82+2.23E-08 7.37+2.46E-08 1.03+0.23E-07
Cs-137 pCi/g 1 5.22+0.35E-07 4.17+0.56E-07 6.21+0.70E-07
Pu-238 pCi/g 1 -0.42+1.23E-08 -0.42+1.23E-08 2.82+2.61E-08
Pu-239/240 pCi/g 1 0.88+1.66E-08 2.31+2.26E-08 4.59+3.29E-08
Am-241 pCi/g 1 4.43+3.41E-08 2.06+2.51E-08 0.74+1.68E-08

N - Number of samples
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Table G-2D (concluded)
2004 Radioactivity in Surface Soils Collected at Air Sations Around the

WVDP
. Background L ocation
Analyte Units N SFSPRVL SFTCORD gSFGRVAL
Gross Alpha pCi/g 1 1.57+0.31E-05 1.11+0.33E-05 1.09+0.29E-05
Gross Beta pCi/g 1 1.75+0.20E-05 2.60+0.24E-05 1.61+0.19E-05
K-40 pCi/g 1 1.26+0.05E-05 2.11+0.16E-05 1.17+0.10E-05
Co-60 pCi/g 1 0.44+1.22E-08 -0.50+1.54E-08 -0.53+1.63E-08
Sr-90 pCi/g 1 8.91+2.48E-08 1.31+0.25E-07 1.03+0.23E-07
Cs-137 pCi/g 1 3.90+0.26E-07 2.96+0.35E-07 6.21+0.70E-07
Pu-238 pCi/g 1 -0.13+1.10E-08 -0.30+1.29E-08 2.82+2.61E-08
Pu-239/240 pCi/g 1 0.96+1.54E-08 2.05+2.50E-08 4.59+3.29E-08
Am-241 pCi/g 1 2.02+2.51E-08 3.02+2.08E-08 0.74+1.68E-08
. Background L ocation
Analyte Units N SFBLKST SFWEVAL SEFGRVAL
GrossAlpha pCi/g 1 1.50+0.34E-05 1.19+0.29E-05 1.09+0.29E-05
Gross Beta pCi/g 1 1.86+0.22E-05 1.37+0.19E-05 1.61+0.19E-05
K-40 pCi/g 1 1.92+0.08E-05 1.32+0.11E-05 1.17+0.10E-05
Co-60 pCi/g 1 0.19+1.84E-08 -0.12+1.52E-08 -0.53+1.63E-08
Sr-90 pCi/g 1 1.88+2.27E-08 1.88+0.68E-07 1.03+0.23E-07
Cs-137 pCi/g 1 1.44+0.33E-07 2.66+0.38E-07 6.21+0.70E-07
Pu-238 pCi/g 1 0.44+1.18E-08 -0.57+1.29E-08 2.82+2.61E-08
Pu-239/240 pCi/g 1 0.44+1.18E-08 1.64+2.03E-08 4.59+3.29E-08
Am-241 pCi/g 1 0.73+1.07E-08 -0.36+1.57E-08 0.74+1.68E-08

N - Number of samples
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Table G-2E

2004 Radioactivity in Sream Sediments Around the WVDP

Analyte

GrossAlpha
GrossBeta
K-40
Co-60
S-90
Cs137
U-232
U-233/234
U-235/236
U-238
Total U
Pu-233
Pu-239/240
Am-241

Analyte

GrossAlpha
GrossBeta
K-40
Co-60
S-90
Cs137
U-232
U-233/234
U-235/236
U-238
Total U
Pu-238
Pu-239/240
Am-241

N - Number of samples

Units

nGrg
naGrg
uCi/g
naGrg
nGrg
nGrg
nGrg
naGrg
naGrg
nG/g
HY/g
uCi/g
naGrg
nG/g

Units

naGrg
naGrg
nGrg
nGrg
nGrg
nG/g
nGrg
nGrg
naGrg
nGrg
HY/g
nG/g
naG/g
nG/g

PR RRRPRRPRRRRRRRRRL Z

RRrRRRRRRRRRRRRR Z

SFCCSED

6.87+2.94E-06
1.37+0.21E-05
1.18+0.09E-05
0.28+1.56E-08
1.88+3.08E-08
1.14+0.27E-07
-0.20+3.00E-08
5.48+1.30E-07
7.65+4.81E-08
5.40+1.29E-07
1.62+0.02E+00
-0.16+1.12E-08
0.22+1.12E-08
0.08+1.74E-08

SFTCSED

7.98+3.24E-06
2.04+0.24E-05
1.17+0.06E-05
-0.42+1.48E-08
8.26+4.48E-08
6.48+0.37E-07
-1.70+2.07E-08
6.49+1.35E-07
4.48+4.03E-08
7.69+1.47E-07
2.07+0.03E+00
-0.15+1.27E-08
-0.30+1.30E-08
2.08+2.16E-08

-- Not applicable; no additional sampling location
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SFSDSED

1.36+0.34E-05
1.98+0.24E-05
1.67+0.13E-05
0.29+1.60E-08
4.07+4.19E-08
5.09+2.24E-08
-0.57+2.71E-08
7.64+1.57E-07
6.48+4.65E-08
7.74+1.57E-07
2.63+0.04E+00
0.19+1.41E-08
-0.16+1.34E-08
-0.20+1.35E-08

Background L ocation

SFBISED
9.37+2.66E-06
1.31+0.20E-05
1.23+0.09E-05
0.35+6.22E-09
3.10+4.21E-08
2.47+1.05E-08
1.24+3.55E-08
6.06+1.32E-07
6.07+4.65E-08
6.34+1.34E-07
1.27+0.01E+00
-3.08+4.27E-09
0.64+1.26E-08
-1.09+1.68E-08

Background Location

SFBCSED
7.99+2.88E-06
1.51+0.20E-05
1.25+0.11E-05
1.84+9.37E-09
4.76+2.45E-08
3.13+1.49E-08
-3.18+4.87E-09
7.59+1.45E-07
9.29+5.05E-08
8.53+1.53E-07
2.11+0.02E+00
1.39+2.23E-08
-0.19+1.59E-08
0.47+1.19E-08
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Table G-2F
2004 Contaminants in Rail Bed Soil Material

Allowable Soil Soil Cleanup Objectives
Analyte Units N Maximum | Concentration Reference to Protect Groundwater
Value® Quality Reference Value®

Am-241 pCi/g 9 <6.85E-08 - -
Cs137 uCi/g 9 | 852+2.59E-08 -- --
2,3,7,8 TCDD Dioxin my'kg 9 <0.000026 0.0006 0.06
245T my'kg 9 <0.0043 0.019 19
24D my'kg 9 <0.0046 0.005 05
aphaBHC mg/kg 9 <0.000460 0.002 0.2
Anthracene mg/kg 9 <0.160 7.0 700.0
Benzene mg'kg 9 <0.001 0.0006 0.06
beta BHC my/kg 9 <0.00023 0.002 0.2
deltaBHC my'kg 9 <0.00046 0.003 0.3
Ethyl benzene mg/kg 9 <0.0008 0.055 55
gamma BHC (Lindane) mg/'kg 9 <0.000460 0.0006 0.06
Heptachlor mg/'kg 9 <0.000250 0.0010 0.1
Heptachlor epoxide mg'kg 9 <0.000200 0.0002 0.02
Lead, total mgkg 9 188 4-61° 4-61°
Naphthalene mg/kg 9 <0130 0.130 130
o-Cresol (2-methylphenal) mg/kg 9 <0.100 0.001 0.1
PCB-1016 my'kg 9 <20 0.1 10
PCB-1221 my/kg 9 <20 0.1 10
PCB-1232 my/kg 9 <20 0.1 10
PCB-1242 my'kg 9 <20 0.1 10
PCB-1248 my'kg 9 <20 0.1 10
PCB-1254 my'kg 9 <20 0.1 10
PCB-1260 my'kg 9 <20 0.1 10
Total TCDD my'kg 9 <0.000026 0.0006 0.06
p-Cresol (4-methylphenol) mg'kg 9 <0.130 0.009 09
Pentachl orophenol (8151) mg'kg 9 <0.0045 0.01 10
Pentachlor ophenal (8270) mg'kg 9 <0.800 0.01 10
Slvex (245TP) my'kg 9 <0.0540 0.007 0.7
Toluene mg'kg 9 0.02 0.015 15
Xylene(Total) mg/'kg 9 <0.004 0.012 12

N - Number of samples

-- No reference standard available

3aNYSDEC: Technical Administrative Guidance Memorandum (TAGM) 4046

b Background levels vary widely. Average levelsin undevel oped, rural areas may range from 4—61 ppm (reported
here). Average background levels in metropolitan or suburban areas, or near highways are much higher and
typically range from 200-500 ppm.
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Appendix H

Summary of Direct Radiation Monitoring Data
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Table H-1
Summary of 2004 Quarterly Averages of Off-Site TLD Measurements
(mR+2 SD/quarter)

L ocation 14 Quarter 2nd Quarter 3rd Quarter 4th Quarter L ocation
Number* Average
DFTLDO1 1744 20+4 1544 1744 1744
DFTLDO2 1744 245 1544 18+4 18+4
DFTLDO3 1543 1744 1243 1644 1544
DFTLDO4 1644 19+4 1444 1944 1744
DFTLDO5 1744 194 1444 1744 1744
DFTLDO6 1644 19+4 13+4 1644 1644
DFTLDO7 1443 1744 1143 1243 1343
DFTLDO08 1644 2145 1544 18+4 1744
DFTLDO9 1644 20+4 1444 1644 1644
DFTLD10 1543 18+4 1444 1744 1644
DFTLD11 1543 18+4 1243 1444 1544
DFTLD12 1744 20+4 1444 1744 1744
DFTLD13 1744 2145 1644 1744 18+4
DFTLD14 1744 20+4 1444 1644 1744
DFTLD15 1543 NA 1444 1644 1543
DFTLD16 1644 1944 1444 1644 1644
DFTLD20 1443 18+4 1043 1343 1443
DFTLD21 18+4 21+4 1444 1744 1744
DFTLD22 1744 2145 1544 18+4 18+4
DFTLD23 1744 19+4 1444 19+4 1744

NA - Not available; TLD card missing second quarter of 2004.
* Off-site locations are shown on Figures A-11, A-12, and A-13.
Conversionfactor: Milliroentgen (mR) unitsare used to report exposure ratesin air. To convert mR to mrem (doseto

humans), a conversion factor of 1.03 must be applied. For example, a reported exposure rate of 18.1 mR/quarter
would be equivalent to 18.6 mrem/quarter (based upon dose-equivalent phantom calibration using cesium-137).
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Table H-2
Summary of 2004 Quarterly Averages of On-Site TLD Measurements

(mR+2SD/quarter)
L ocation 14 Quarter 2nd Quarter 3rd Quarter 4th Quarter L ocation
Number* Average
DNTLD18 265 306 2445 27+6 27+6
DNTLD19 18+4 245 1744 1944 1944
DNTLD24 471492 473193 484+95 472493 475493
DNTLD25 20+4 2445 2145 235 245
DNTLD26 19+4 2545 1944 2045 2145
DNTLD27 1744 20+4 1444 1944 18+4
DNTLD28 18+4 245 1744 2045 20+4
DNTLD29 194 2445 18+4 245 20+4
DNTLD30 20+4 2445 1945 235 2145
DNTLD31 1744 21+4 1544 1744 1744
DNTLD32 2745 2145 2445 266 2445
DNTLD33 2745 31+6 2545 28+6 28+6
DNTLD34 4519 49+10 4219 4719 4619
DNTLD35 65+13 71414 58+12 53+11 62+12
DNTLD36 3BL7 245 2946 45+9 R+7
DNTLD38 306 B7 2946 554+11 3748
DNTLD39 4148 50+10 49+10 50+10 48+10
DNTLD40 105421 117423 115+23 112422 112422
DNTLD42 7515 73+14 68+14 68+14 71414
DNTLD43 2645 306 235 266 265

* On-site locations are shown on Figure A-10.

Conversion factor: Milliroentgen (mR) units are used to report exposure rates in air. To convert mR to mrem (dose
to humans), a conversion factor of 1.03 must be applied. For example, a reported exposure rate of 18.1 mR/
quarter would be equivalent to 18.6 mrem/quarter (based upon dose-equivalent phantom calibration using
cesium-137).
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Off-Site
L ocation
Number

DFTLDO1
DFTLDO2
DFTLDO3
DFTLDO4
DFTLDO5
DFTLDO6
DFTLDO7
DFTLDO3
DFTLDO9
DFTLD10
DFTLD11
DFTLD12
DFTLD13
DFTLD14
DFTLD15
DFTLD16
DFTLD20
DFTLD21
DFTLD22
DFTLD23

3rd-Quarter
TLD Result

6.8
71
53
64
6.5
59
49
6.7
6.3
6.3
53
6.2
74
6.6
6.3
6.3
47
6.6
6.8
64

Table H-3
Third-Quarter 2004 TLD Results and | nstantaneous Exposure Rate Readings
(UR/hr) With a High-Pressure lon Chamber (HPIC) at Each Monitoring
L ocation

3rd-Quarter
HPIC Reault

95
95
83
81
89
91
89
86
90
88
8.7
89
8.7
8.7
86
86
89
91
93
89
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On-Site
L ocation
Number

DNTLD18
DNTLD19
DNTLD24
DNTLD25
DNTLD26
DNTLD27
DNTLD28
DNTLD29
DNTLD30
DNTLD31
DNTLD32
DNTLD33
DNTLD34
DNTLD35
DNTLD36
DNTLD38
DNTLD39
DNTLD40
DNTLD42
DNTLD43

3rd-Quarter
TLD Result

110
79
2216
98
86
6.6
78
80
88
6.7
109
113
191
266
130
132
26
52.7
312
103

3rd-Quarter
HPIC Result

137
95
3039
113
107
86
91
96
116
80
149
133
230
369
178
169
249
45
2.2
119
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Average Exposure Rate (LR/hr)

Location Code (See Appendices A and B)

B TLD Average
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2 23

FigureH-1. 2004 Average Yearly Gamma Exposure Rates Around the WVDP

*  Actua Value = 216

** Actua Value =51

Average Exposure Rate (uR/hr)

8 19 24 25 26 271 28

29 30V 3 R 3B H#A 3B 3B 333 39 40

Location Code (See Appendices A and B)

B TLD Average

42 43

Figure H-2. 2004 Average Yearly Gamma Exposure Rates on the WVDP
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Appendix |

Summary of Meteorological Data
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Week
Ending:

Jan 02
Jan 09
Jan 16
Jan 23
Jan 30
Feb 06
Feb13
Feb20
Feb27
Mar 05
Mar 12
Mar 19
Mar 26
Apr 02
Apr09
Apr 16
Apr 23
Apr 30
May 07
May 14
May 21
May 28
Jun 04
Jdun11
Jun 18
Jdun 25

VWVDP Annual Site Environmental Report

Table 1-1
2004 Site Precipitation Collection Data

Weekly Cumulative Week
Ending:
(am) (inches) (am) (inches)
051 020 051 020 Jul 02
198 0.78 249 093 Jul 09
165 0.65 414 163 Jul 16
145 057 559 220 Jul 23
119 047 6.78 267 Jul 30
107 042 7.8 309 Aug 06
053 021 83 330 | Aug13
0.46 018 84 348 Aug20
145 057 1029 405 | Aug27
109 043 133 448 Sep03
13 053 1273 501 Sep 10
0A 037 1367 53 Sep 17
295 116 1661 6.4 Sep24
315 124 1976 7.78 Oct 01
109 043 2085 821 Oct 08
3 151 2469 972 Oct 15
13 053 26.04 1025 Oct 22
0.66 026 26.70 1051 Oct 29
191 075 2860 1126 Nov 05
333 133 3198 1259 Nov 12
244 0% 3442 1355 Nov 19
869 342 4310 16.97 Nov 26
097 03 4407 17.35 Dec03
010 04 4417 17.39 Dec10
218 086 46.36 1825 Dec17
135 053 47.70 1878 Dec24
Dec3l
-7

Weekly Cumulative
(am) (inches) (am) (inches)
061 024 4831 19.0:2
452 178 5283 2080
6.96 274 59.79 2354
193 0.76 6172 24.30
119 047 6292 2477
13 052 64.24 2529
124 049 65.48 25.78
0A 037 66.42 26.15
074 029 67.16 2644
29% 116 7010 2760

1003 3% 80.14 315
6.45 pAS! 86.59 3409
0.00 0.00 86.59 3409
0.00 0.00 86.59 34.09
036 014 86.9 A3
015 0.06 87.10 3429
4.37 172 9147 36.01
061 024 Q08 6.5
33 132 9%5.43 3757
0.03 001 9%5.45 3758
020 0.08 95.66 37.66
178 070 9743 3836
434 17 10178 4007
09 039 10277 4046
267 106 10544 4151
358 14 109.02 2R
0.74 029 109.75 Vichl

Calendar Year 2004
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Appendix J

Summary of Quality Assurance Crosscheck Analyses
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Table J-1
Crosscheck Sample Comparisons From the DOE Environmental
Measurements Laboratory (EML) Quality Assessment Program (QAP) 60;
QAP 0403; June 2004

Analyte Matrix Units Actual Reported Ratio Accept? Anzl;zed
Co-60 Air filter | Bofilter 354 36.3 1.025 Yes ELAB
Co-60 Air filter | Bofilter 354 36.4 1.028 Yes ELAB
Cs-137 Air filter | Bofilter 264 27.8 1.053 Yes ELAB
Cs-137 Air filter | Bofilter 26.4 277 1.049 Yes ELAB
Gross Alpha Air filter | Boffilter 12 116 0.967 Yes ELAB
Gross Beta Air filter | Bofilter 2.85 292 1.025 Yes ELAB
Am241 Airfilter | Boffilter | 0.1045 0.093 0.890 Yes GEL
Co-60 Air filter | Bofilter 354 35.754 1.010 Yes GEL
Cs-137 Air filter | Bofilter 26.4 26.369 0.999 Yes GEL
Gross Alpha Air filter | Boffilter 12 1181 0.984 Yes GEL
Gross Beta Air filter | Bofilter 2.85 2.326 0.816 Yes GEL
Pu-238 Airfilter | Boffilter | 0.0405 0.038 0.938 Pass GEL
Pu-239 Airfilter | Boffilter | 0.1644 0.157 0.955 Yes GEL
Sr-90 Air filter | Bofilter 1.76 172 0.977 Yes GEL
U-234 Air filter | Boffilter | 0.0858 0.079 0.921 Yes GEL
U-238 Air filter | Boffilter | 0.085 0.075 0.882 Pass GEL
U (totdl) Air filter | pgfilter 6.873 6.7 0.975 Yes GEL
Am-241 Sail Ba/kg 130 12.925 0.994 Yes GEL
Cs-137 Sail Ba/kg 13230 | 1411797 1.067 Yes GEL
K-40 Sail Ba/kg 539.0 616.667 1144 Yes GEL
Pu-238 Sail Ba/kg 0.82 0.772 0.941 Yes GEL
Pu-239 Soil Ba/kg 22.82 22.336 0.979 Yes GEL
Sr-90 Soil Ba/kg 510 49.765 0.976 Yes GEL
Th-234 Soil Ba/kg 84.0 97.446 1.160 Yes GEL
U-234 Soil Ba/kg 87.22 77.33 0.887 Yes GEL
U-238 Soil Ba/kg 89.73 86.58 0.965 Yes GEL
U (totdl) Soil Hg/g 7.25 6.763 0.933 Yes GEL

ELAB - Environmental Laboratory
GEL - General Engineering Laboratory

Note: Thisreport has been excerpted to i nclude only those matrix/analyte combinations performed in support of the
analyses of samples collected at the WVDP and which are presented in this Annual Ste Environmental Report.

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yesindicatesa
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits.
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Table J-1 (concluded)
Crosscheck Sample Comparisons From the DOE Environmental
Measurements Laboratory (EML) Quality Assessment Program (QAP) 60;
QAP 0403; June 2004

Analyte Matrix Units Actual Reported Ratio Accept? |Analyzed by:
Am-241 Veg Ba/kg 493 4.415 0.896 Yes GEL
Co-60 Veg Ba/kg 14.47 15.873 1.097 Yes GEL
Cs-137 Veg Ba/kg 584.67 649.967 1112 Yes GEL
K-40 Veg Ba/kg 720.0 830.033 1.153 Yes GEL
Pu-238 Veg Ba/kg 0.455 0.545 1.198 Yes GEL
Pu-239 Veg Ba/kg 6.81 6.475 0.951 Yes GEL
Sr-90 Veg Ba/kg 734.0 852.702 1.162 Pass GEL
Co-60 Water Bg/L 163.2 158.0 0.968 Yes ELAB
Cs-137 Water Ba/L 51.95 52.4 1.009 Yes ELAB
Gross Alpha Water Bg/L 326.0 299.0 0.917 Yes ELAB
Gross Beta Water Bg/L 1,170.0 1,242.0 1.062 Yes ELAB
H-3 Water Bg/L 186.6 230.0 1.233 Yes ELAB
Sr-90 Water Bg/L 4,76 5.06 1.063 Yes ELAB
Am-241 Water Bg/L 131 1.127 0.860 Pass GEL
Co-60 Water Bo/L 163.2 157.867 0.967 Yes GEL
Cs137 Water Bg/L 51.95 50.69 0.976 Yes GEL
Gross Alpha Water Bg/L 326.0 336.763 1.033 Yes GEL
Gross Beta Water Ba/L 1,1700 @ 1,157.069 0.989 Yes GEL
H-3 Water Ba/L 186.6 202.991 1.088 Yes GEL
Pu-238 Water Ba/L 11 1.023 0.930 Yes GEL
Pu-239 Water Ba/L 3.08 2.834 0.936 Yes GEL
Sr-90 Water Ba/L 476 5.144 1.081 Yes GEL
U-234 Water Ba/L 2.28 2.199 0.964 Yes GEL
U-238 Water Ba/L 2.25 2.188 0.972 Yes GEL
U (total) Water pug/mL 0.182 0.1927 1.059 Yes GEL

ELAB - Environmental Laboratory
GEL - General Engineering Laboratory

Note: Thisreport has been excerpted to i nclude only those matrix/analyte combinations performed in support of the
analyses of samples collected at the WVDP and which are presented in this Annual Ste Environmental Report.

Acceptance is based on the reported-to-actual ratio, assigned statistically on a case-by-case basis. Yesindicatesa
ratio within warning limits. Pass indicates a ratio within control limits but outside warning limits. No indicates a
ratio outside control limits
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Table J-2
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)?; May 2004

: . Acceptance Analyzed
Analyte Matrix Units Actual Reported Range Accept? by:
MAPEP - 03 - W11

Antimony Water mg/L 0.1296 0.121 0.09-0.17 Yes LVLI
Arsenic Water mg/L 0.0537 0.0456 0.04-0.07 Yes LVLI
Barium Water mg/L 0.541 0.523 0.38-0.70 Yes LVLI
Beryllium Water mg/L 0.0985 0.0914 0.07-0.13 Yes LVLI
Cadmium Water mg/L 0.0799 0.0749 0.06-0.10 Yes LVLI
Copper Water mg/L 0.803 0.751 0.56-1.04 Yes LVLI
Lead Water mg/L 0.8%4 0.844 0.63-1.16 Yes LVLI
Nickel Water mg/L 0.495 0.467 0.35-0.64 Yes LVLI
Sdenium Water mg/L 0.06981 0.0654 0.05-0.09 Yes LVLI
Silver Water mo/L - 0.00084 - Yes LVLI
Thalium Water mg/L 2.088 1.98 146271 Yes LVLI
Vanadium Water mg/L 12 113 0.84-1.56 Yes LVLI
Zinc Water mg/L 1.037 0.965 0.73-1.35 Yes LVLI
1,3-Dichlorobenzene Water pg/L 39.6 43 14.00-65.16 Yes LVLI
1,2-Dichlorobenzene Water pg/L 22.7 25 9.45-36.03 Yes LVLI
2,4-Dimethyl phenol Water pg/L 79.2 79 40.94-117.57 Yes LVLI
2,4-Dichlorophenol Water pg/L 731 74 30.38-115.76 Yes LVLI
1,2,4-Trichlorobenzene Water pg/L 414 49 0.53-82.22 Yes LVLI
Napthdene Water pg/L 482 53 11.02-85.43 Yes LVLI
4-Chloro-3-methyl phenol Water pg/L 305 33 14.05-46.97 Yes LVLI
2-Methylphenol Water pg/L 454 51 15.37-75.49 Yes LVLI
2,6-Dichlorophenol Water pg/L 55.7 60 18.03-93.29 Yes LVLI
2,6-Dinitrotoluene Water pg/L 741 69 44.30-103.91 Yes LVLI
2,4-Dinitrotoluene Water pg/L 91.8 110 46.77-136.82 Yes LVLI
Fluorene Water pg/L 289 37 QL-85.38 Yes LVLI
Diethylphthalate Water pg/L 619 60 26.41-97.43 Yes LVLI
Phenanthrene Water pg/L 232 27 QL-49.06 Yes LVLI
Anthracene Water pg/L 354 39 QL-78.28 Yes LVLI
Pyrene Water pg/L 35 49 QL-110.01 Yes LVLI
Benzo(g)anthracene Water pg/L 62.1 66 4.91-119.29 Yes LVLI
Chrysene Water pg/L 411 46 QL-84.03 Yes LVLI

LVLI - Lionville Laboratories, Inc.
QL - Quantitation limit

& MAPEP monitors performance and requests corrective action asrequired.
b Although no actual values or acceptable range was provided, the results were assessed by MAPEP as acceptable.

Note: Thisreport has been excerpted to i nclude only those matrix/analyte combinations performed in support of the
analyses of samples collected at the WVDP and which are presented in this Annual Ste Environmental Report.

J-5
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Table J-2 (concluded)
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)?; May 2004

. : Acceptance Analyzed
Analyte Matrix Units Actual Reported Range Accept? by:
MAPEP - 03 - W11
Am-241 Water Bo/L -- 0.008 -- Yes’ GEL
Cs-137 Water Ba/L 124 118.6 86.80-161.20 Yes GEL
Co-60 Water Ba/L 121.8 122.3 85.26-158.34 Yes GEL
H-3 Water Bo/L 379 389.7 265.30-492.70 Yes GEL
Pu-238 Water Bo/L 149 1.364 1.04-1.94 Yes GEL
Pu-239/240 Water Bo/L 2.39 2.232 167311 Yes GEL
Sr-90 Water Bo/L 17.7 17.132 12.39-23.01 Yes GEL
Tc-99 Water Bo/L 28.8 23.96 20.16-37.44 Yes GEL
U-233/234 Water Bo/L 2.35 2.305 1.64-3.05 Yes GEL
U-238 Water Ba/L 243 2.184 1.70-3.16 Yes GEL

GEL - General Engineering Laboratories

3 MAPEP monitors performance and requests corrective action asrequired.
b Although no actual values or acceptable range was provided, the results were assessed by MAPEP as acceptable.

Note: Thisreport has been excerpted to i nclude only those matrix/analyte combinations performed in support of the
analyses of samples collected at the WVDP and which are presented in this Annual Ste Environmental Report.
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Table J-3
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)? November 2004

. . Acceptance Analyzed
Analyte Matrix Units Actual Repor ted Range Accept? by:
MAPEP - 04 - GrF12 Gross Alpha/Beta Air Filter
Gross Alpha Air Filter | Bgffilter 0.37 0.123 >0.0-0.8 Yes ELAB
Gross Beta Air Filter | Boffilter 121 1.25 0.6-1.8 Yes ELAB
MAPEP - 04 - GrW12 Gross Alpha/Beta Water Standard
Gross Alpha Water Ba/L 124 0.699 0.0-25 Yes ELAB
Gross Beta Water Ba/L 4.07 4.01 2.0-6.2 Yes ELAB
Gross Alpha Water Ba/L 124 0.949 0.0-25 Yes GEL
Gross Beta Water Bag/L 4,07 4.172 2.0-6.2 Yes GEL
MAPEP - 04 - MaS12 Soil Sandard
Antimony Soil mg/kg 47.1 259 33.00-61.20 No LVLI
Arsenic Soil mg/kg 63 60.3 44.10-81.90 Yes LVLI
Barium Soil mg/kg 559.7 557 391.79-727.61 Yes LVLI
Beryllium Soil mg/kg 18.83 179 13.18-24.48 Yes LVLI
Cadmium Soil mg/kg 10.03 9.4 7.02-13.04 Yes LVLI
Chromium Soil mg/kg 67 77.0 46.90-87.10 Yes LVLI
Lead Soil ma/kg 62.4 59.8 43.68-81.12 Yes LVLI
Nickel Soil mg/kg 113 111 79.10-146.90 Yes LVLI
Selenium Soil mg/kg 9.09 8.4 6.36-11.82 Yes LVLI
Silver Soil mg/kg 19.8 19.3 13.86-25.74 Yes LVLI
Thallium Soil mg/kg 88.6 84.2 62.02-115.18 Yes LVLI
Vanadium Soil mg/kg 60.8 63.8 42.56-79.04 Yes LVLI
Zinc Soil mg/kg 146 151 102.20-189.80 Yes LVLI
Am-241 Soil Ba/kg 67 67.35 46.88-87.06 Yes GEL
Cs-137 Sail Ba/kg 836 774.040 585.34-1,087.06  Yes GEL
Co-60 Sail Ba/kg 518 510.353 | 362.60-673.40 Yes GEL
Pu-238 Sail Ba/kg 35.4 32.8 24.78-46.02 Yes GEL
Pu-239/240 Sail Ba/kg 41.8 3.067 29.27-54.35 No GEL
K-40 Sail Ba/kg 604 640.717 | 422.80-785.20 Yes GEL
Sr-90 Soil Ba/kg ° 1.21 - No° GEL
U-233/234 Sail Ba/kg 37 24.691 25.90-48.10 No GEL
U-238 Sail Ba/kg 38.9 30.759 27.19-50.50 Yest GEL

ELAB - Environmental Laboratory
GEL - General Engineering Laboratories
LVLI - Lionville Laboratories, Inc.

3@ MAPEP monitors performance and requests corrective action as required.

b False positive

¢ Although no actual valuesor acceptablerange wasprovided, the results were assessed by MAPEP as not acceptable.
4 Result acceptable with warning 20% < bias <= 30%

Note: Thisreport has been excerpted to i nclude only those matrix/analyte combinations performed in support of the
analyses of samples collected at the WVDP and which are presented in this Annual Ste Environmental Report.

J-7
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Table J-3 (continued)
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)? November 2004

. : Acceptance Analyzed
Analyte Matrix Units Actual Reported Range Accept? by:
MAPEP - 04 - MaW12 Water Sandard
Antimony Water mg/L 0.936 0.939 0.66-1.22 Yes LVLI
Arsenic Water mg/L 1.3775 1.400 0.96-1.79 Yes LVLI
Barium Water mg/L 29.3 29.700 20.51-38.09 Yes LVLI
Beryllium Water mg/L - 0.00010 - Ye< LVLI
Cadmium Water mg/L 0.5524 0.549 0.39-0.72 Yes LVLI
Chromium Water mg/L 0.956 0.963 0.67-1.24 Yes LVLI
Copper Water mg/L 9.162 9.230 6.41-11.91 Yes LVLI
Lead Water mg/L 0.503 0.506 0.35-0.65 Yes LVLI
Nickel Water mg/L 3.0806 3.120 2.16-4.00 Yes LVLI
Sdenium Water mg/L - 0.0039 -- Yes LVLI
Thalium Water mg/L 4.202 4.330 2.94-5.46 Yes LVLI
Vanadium Water mg/L 0.506 0.507 0.35-0.66 Yes LVLI
Zinc Water mg/L 2.292 2.330 1.60-2.98 Yes LVLI
Cs-137 Water Bo/L 250 240 175.00-325.00 Yes ELAB
Co-60 Water Bo/L 163 159 114.10-211.90 Yes ELAB
H-3 Water Bo/L 829 85.1 58.10-107.90 Yes ELAB
Sr-90 Water Bo/L 74 0.459 4.90-9.10 No ELAB
Am-241 Water Ba/L 0.59 0.605 0.42-0.78 Yes GEL
Cs-137 Water Bo/L 250 236.874 | 175.00-325.00 Yes GEL
Co-60 Water Bo/L 163 162.837 | 114.10-211.90 Yes GEL
H-3 Water Bo/L 829 95.726 58.10-107.90 Yes GEL
Pu-238 Water Bo/L 124 1.277 0.84-1.56 Yes GEL
Pu-239/240 Water Bo/L -- 0.020 -- Yes GEL
Sr-90 Water Ba/L 74 6.685 4.90-9.10 Yes GEL
Tc-99 Water Ba/L 104 9.098 7.00-13.00 Yes GEL
U-233/234 Water Bo/L 0.144 0.141 0.10-0.19 Yes GEL
U-238 Water Ba/L 0.94 0.982 0.63-1.17 Yes GEL

ELAB - Environmental Laboratory
GEL - General Engineering Laboratories
LVLI - Lionville Laboratories, Inc.

& MAPEP monitors performance and requests corrective action as required.
b Although no actual values or acceptable range was provided, the results were assessed by MAPEP as acceptable.

Note: Thisreport has been excerpted to i nclude only those matrix/analyte combinations performed in support of the
analyses of samples collected at the WVDP and which are presented in this Annual Ste Environmental Report.
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Table J-3 (concluded)

Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance

Evaluation Program (MAPEP)? November 2004

. . Acceptance
Analyte Matrix Units Actual Reported Range
MAPEP - 04 - RdF12 Radiological Air Filter
Cs137 Air Filter | Bg/sample.  1.96 174 1.40-2.60
Co-60 Air Filter | Bg/sample.  2.35 2.19 1.61-2.99
Am241 Air Filter | Bg/sample 01 0.12 0.07-0.13
Cs137 Air Filter | Bg/sample.  1.96 1.918 1.40-2.60
Co-60 Air Filter | Bg/sample.  2.35 2.379 1.61-2.99
Pu-238 Air Filter | Bg/sample.  0.13 0.124 0.09-0.17
Pu-239/240 Air Filter | Bg/sample.  0.09 0.088 0.06-0.12
Sr-90 Air Filter | Bg/sample.  0.83 0.783 0.56-1.04
U-233/234 Air Filter | Bg/sample.  0.21 0.222 0.15-0.27
U-238 Air Filter | Bg/sample.  0.22 0.227 0.15-0.29

ELAB - Environmental Laboratory

GEL - General Engineering Laboratories

3 MAPEP monitors performance and requests corrective action as required.

Analyzed
Accept? by:
Yes ELAB
Yes ELAB
Yes GEL
Yes GEL
Yes GEL
Yes GEL
Yes GEL
Yes GEL
Yes GEL
Yes GEL

Note: Thisreport has been excerpted to i nclude only those matrix/analyte combinations performed in support of the
analyses of samples collected at the WVDP and which are presented in this Annual Ste Environmental Report.

VWVDP Annual Site Environmental Report

Calendar Year 2004



Table J-4
Crosscheck Sample Comparisons of Results Analyzed for Water Quality
Parameters as Part of the EPA's 2004 Discharge Monitoring Report - Quality
Assurance (DMR-QA) Sudy 24 for the National Pollutant Discharge
Elimination System (NPDES)

. Acceptance
Analyte Units Actual Reported Rangé® Accept? | Analyzed byb:
Aluminum po/L 639 661 538-739 Yes STL
Ammonia (as Nitrogen) mg/L 25 121 9.71-15.2 Yes STL
Arsenic pg/L 355 342 296417 Yes STL
Biochemical oxygen demand mg/L 75.3 55.2 38.0-113 Yes STL
Cadmium pg/L 690 648 589783 Yes STL
Chlorine, totdl residud mg/L 114 1.20 0.890-1.39 Yes WVNSCO
Chromium po/L 298 292 258-338 Yes STL
Cobalt pg/L 595 610 523-667 Yes STL
Copper pg/L 226 237 203-250 Yes STL
Cyanide, total mg/L 0.449 0.376 0.308-0.580 Yes STL
Grease and Oil (Gravimetric) mg/L 31.0 26.9 19.7-36.3 Yes STL
Iron pg/L 770 772 679-872 Yes STL
Lead pg/L 392 378 339443 Yes STL
Manganese pg/L 817 837 734-908 Yes STL
Mercury pg/L 134 8.38 10.0-16.7 No STL
Nickel po/L 285 287 252-322 Yes STL
Nitrate (as Nitrogen) mg/L 10.6 11.8 8.38-12.6 Yes STL
pH U 843 8.44 8.18-8.67 Yes WVNSCO
Phenolics, totdl mg/L 0.220 0.193 0.114-0.326 Yes STL
Sdenium po/L 466 446 368-540 Yes STL
Suspended solids, total mg/L 37.9 36.0 28.0-404 Yes STL
Vanadium pg/L 603 600 542-662 Yes STL
Zinc pg/L 301 304 264-342 Yes STL

Samples provided by Environmental Research Associates (ERA)

a Acceptance limits are determined by ERA or the New York Sate Department of Health (NYSDOH), as applicable.
b Analyseswere conducted by Severn Trent Laboratories (STL) or the WWDP Wastewater Treatment Facility Labora-
tory (WVNSCO).
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Appendix K

Environmental Laws, Regulations, Standards, and Orders
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Table K-1
U.S. Department of Energy Radiation Protection Standards
and Derived Concentration Guidest

Effective Dose Equivalent Radiation Sandard for Protection of the Public

Continuous exposure of any member of the public from routine activities:
All exposure pathways =100 mremv/year (1 mSv/yr) effective dose equivalent

U.S. Department of Energy Derived Concentration Guides (DCGs)
for Inhaled Air or Ingested Water (uCi/mL)

Radionuclide Half-life? InAir InWater Radionuclide Half-life? InAir InWater
(years) (years)

H-3* 1.23E+01 1E-07 2E-03 Eu-152 1.35E+01 5E-11 2E-05
C-14* 5.73E+03 6E-09 7E-05 Eu-154* 8.59E+00 5E-11 2E-05
K-40 1.28E+09 9E-10 7E-06 Eu-155 4.76E+00 3E-10 1E-04
Fe-55 2.73E+00 5E-09 2E-04 Th-232 1.40E+10 7E-15 5E-08
Co-60* 5.27E+00 8E-11 5E-06 U-232¢ 6.89E+01 2E-14 1E-07
Ni-59 7.60E+04 4E-09 7E-04 U-233* 1.59E+05 9E-14 5E-07
Ni-63 1.00E+02 2E-09 3E-04 U-234* 2.46E+05 9E-14 5E-07
Sr-90* 2.88E+01 9E-12 1E-06 U-235¢ 7.04E+08 1E-13 6E-07
Y-90 7.30E-03 1E-09 1E-05 U-236* 2.34E+07 1E-13 5E-07
Zr-93 1.53E+06 4E-11 9E-05 U-238* 4.47E+09 1E-13 6E-07
Nb-93m 1.61E+01 4E-10 3E-04 Np-239 6.45E-03 5E-09 5E-05
Tc-99% 2.11E+05 2E-09 1E-04 Pu-238* 8.77E+01 3E-14 4E-08
Ru-106 1.02E+00 3E-11 6E-06 Pu-239* 2.41E+04 2E-14 3E-08
Cd-113m 1.41E+01 8E-12 9E-07 Pu-240* 6.56E+03 2E-14 3E-08
Sn-126 1.00E+05 1E-10 8E-06 Pu-241 1.43E+01 1E-12 2E-06
Sb-125 2.76E+00 1E-09 5E-05 Am-241* 4.32E+02 2E-14 3E-08
Te-125m 1.57E-01 2E-09 4E-05 Am-242m 1.41E+02 2E-14 3E-08
[-129* 1.57E+07 7E-11 5E-07 Am-243 7.37E+03 2E-14 3E-08
Cs134 2.07E+00 2E-10 2E-06 Cm-243 2.91E+01 3E-14 5E-08
Cs-135 2.30E+06 3E-09 2E-05 Cm-244 1.81E+01 4E-14 6E-08
Cs-137* 3.01E+01 4E-10 3E-06 GrossAlpha NA 2E-14 3E-08
Pm-147 2.62E+00 3E-10 1E-04 (asAm-241)

Sm-151 9.00E+01 4E-10 4E-04 GrossBeta NA 9E-12 1E-06

(as Sr-90)

1DOE Order 5400.5 (February 8, 1990). Effective May 8, 1990. (See Derived Concentration Guides[p. 1-5] in
Chapter 1, Environmental Program Information.)

2Nuclear Wallet Cards. January 2000. National Nuclear Data Center. Brookhaven National Laboratory. Upton,
New York.

* Radionuclides measured in WNVDP effluent.

NA - Not applicable.
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Table K-2
Environmental Laws, Regulations, Sandards, and Orders

The following environmental standards and laws are applicable, in whole or in part, to the West
Valley Demonstration Project. Although the list covers the major activities at the West Valley Dem-
onstration Project, it does not constitute a complete enumeration.

Atomic Energy Act of 1954, 42 United States Code (USC) 82011 et seq., as amended, and federal
implementing regulations.

Clean Air Act (CAA). Pub. L. No. 84-159. 42 USC §7401 et seq., as amended, and federal and state
implementing regulations.

Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). Pub. L. No.
96-510. 42 USC 89601 et seq. (including Superfund Amendmentsand Reauthorization Act [SARA] of
1986), andfederal implementing regulations.

DOE Order 231.1A. August 19, 2003. Environment, Safety, and Health Reporting, replaces DOE
Orders231.1and 232.1A, including Change 1 (June3, 2004).

DOE Order 414.1B. April 29, 2004. Quality Assurance.
DOE Order 435.1. July 9, 1999. Radi oactive Waste Management, including Change 1 (August 28, 2001).

DOE Order 440.1A. March 27, 1998. Worker Protection Management for DOE Federal and
Contractor Employees.

DOE Order 450.1. January 15, 2003. Environmental Protection Program, including Change 1 (January
15, 2005). (DOE Order 450.1 canceled DOE Order 5400.1.)

DOE Order 451.1B. October 26, 2000. National Environmental Policy Act Compliance Program,
including Change 1 (September 28, 2001).

DOE Order 5400.5. February 8, 1990. Radiation Protection of the Public and the Environment,
including Change 2 (January 7, 1993).

DOE Order 5480.4. May 15, 1984. Environmental Protection, Safety, and Health Protection
Sandards, including Change4 (January 7, 1993).

DOE Policy 141.1. May 2, 2001. Department of Energy Management of Cultural Resour ces.

DOE Policy 141.2. May 2, 2003. Public Participation and Community Relations.
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Table K-2 (continued)
Environmental Laws, Regulations, Standards, and Orders

DOE Regulatory Guide DOE/EH-0173T. January 1991. Environmental Regulatory Guidefor
Radiological Effluent Monitoring and Environmental Surveillance.

DOE Standard DOE-STD-1153-2002. July 2002. A Graded Approach for Evaluating Radiation Doses
to Aquatic and Terrestrial Biota.

Emergency Planning and Community Right-to-Know Act (EPCRA) of 1986. Pub. L. No. 99-499. 42
USC 811001 et seq., and federal implementing regul ations.

Endangered Species Act of 1973. Pub. L. No. 93-205. 16 USC 81531 et seq., and federal and state
implementing regulations.

Environmental Conservation Law of the New York Siate Consolidated Laws and state implementing
regulations(NY CRR).

Executive Order 11988. Floodplain Management.
Executive Order 11990. Protection of Wetlands.

Executive Order 13101. Greening the Government Through Waste Prevention, Recycling, and
Federal Acquisition.

Executive Order 13148. Greening the Government Through Leader ship in Environmental
Management.

Federal Water Pollution Control Act (Clean Water Act [CWA]). Pub. L. No. 95-217. 33 USC 81251 et
seg., asamended, and federal and state implementing regulations.

Migratory Bird Treaty Act. 16 USC §703—712 asamended, and federal and stateimplementing
regulations.

National Environmental Policy Act (NEPA) of 1969. Pub. L. No. 91-190. 42 USC 84321 et seq., as
amended, and federa implementing regulations.

National Historic Preservation Act of 1966. Pub. L. No. 102-575. 16 USC 8470 et seq., and federa
implementing regulations.

Resour ce Conservation and Recovery Act (RCRA). Pub. L. No. 94-580. 42 USC 86901 et seq., as
amended, and federal and stateimplementing regulations.
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Table K-2 (concluded)
Environmental Laws, Regulations, Standards, and Orders

Safe Drinking Water Act (SDWA). Pub. L. No. 93-523. 42 USC 8300f et seq., as amended, and federal
and stateimplementing regulations.

Toxic Substances Control Act (TSCA). Pub. L. No. 94-469. 15 USC 82601 et seg., as amended, and
federal implementing regul ations.

U.S. Environmental Protection Agency. 1992. Region |1 Administrative Order on Consent. Docket No.
I RCRA 3008(h)-92-0202. In the Matter of: Western New York Nuclear Service Center.

U.S. Environmental Protection Agency. 1996. West Valley Demonstration Project Federal Facilities
Compliance Act Order.

Water quality standards contained intheNew Y ork State Pollutant Discharge Elimination System
(SPDES) permit issued for thefacility arelistedin Table C-1A. Airborne emissionsareregul ated by the
Environmental Protection Agency under the Nationa Emission Standardsfor Hazardous Air Pollutants
(NESHAP), 40 CFR 861 Subpart H (December 15, 1989, including amendments effective September 9,
2002).
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Table K-3
West Valley Demonstration Project Act
(Public Law 96-368 [S. 2443]; October 1, 1980)

(As presented in Exhibit G of the Cooper ative Agreement between United Sates Department of Energy
and New York Sate Energy Research and Development Authority on the Western New York Nuclear
Service Center at West Valley, New York; Effective October 1, 1980 as amended September 18, 1981.)

EXHIBIT G

WEST VALLEY PROJECT DEMONSTRATION ACT

PUBLIC LAW 96-368 [S. 2448]; October 1, 1980
WEST VALLEY DEMONSTRATION PROJECT ACT

For Legislative History of this and other Laws, see Table 1, Public
Laws and Legislative History, at end of final volume

An Act to authorize the Department of Energy to carry out a high-level liquid
nuclear waste management demonstration project at the Western New
York Service Center in West Valley, New York.

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress assembled, West Valley
SECTION 1. This Act may be cited as the “West Valley Demonstra- Demonstration
tion Project Act”. f;“’;cé Q“'
SEC. 2. (a) The Secretary shall carry out, in accordance with this no:i 021a
Act, a high level radioactive waste management demonstration 4 yscao21a
project at the Western New York Service Center in West Valley, New jote.
York, for the purpose of demonstrating solidification techniques
which can be used for preparing high level radioactive waste for
disposal. Under the project the Secretary shall carry out the follow- Activities.
ing activities:
(1) The Secretary shall solidify, in a form suitable for transpor-
tation and disposal, the high level radioactive waste at the
Center by vitrification or by such other technology which the
Secretary determines to be the most effective for solidification.
(2) The Secretary shall develop containers suitable for the
permanent disposal of the high level radioactive waste solidified
at the Center.
(8) The Secretary shall, as soon as feasible, transport, in
accordance with applicable provisions of law, the waste solidified
at the Center to an appropriate Federal repository for permanent
disposal.
(4) The Secretary shall, in accordance with applicable licensing
requirements, dispose of low level radioactive waste and transu-
ranic waste produced by the solidification of the high level
radioactive waste under the project.
(5) The Secretary shall decontaminate and decommission—
(A) the tanks and other facilities of the Center in which
the high level radioactive waste solidified under the project
was stored,
(B) the facilities used in the solidification of the waste, and
(C) any material and hardware used in connection with
the project,
in accordance with such requirements as the Commission may
prescribe,
(b) Before undertaking the project and during the fiscal year ending
September 30, 1981, the Secretary shall carry out the following:
(1) The Secretary shall hold in the vicinity of the Center public Hearings.
hearings to inform the residents of the area in which the Center
is located of the activities proposed to be undertaken under the
project and to receive their comments on the project.
(2) The Secretary shall consider the various technologies avail-
able for the solidification and handling of high level radioactive
waste taking into account the unique characteristics of such
waste at the Center.

94 STAT. 1347
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P.L. 96-368 LAWS OF 96th CONG.—2nd SESS. Oct. 1

(3) The Secretary shall—

(A) undertake detailed engineering and cost estimates for
the project.

(B) prepare a plan for the safe removal of the high level
radioactive waste at the Center for the purposes of solidifica-
tion and include in the plan provisions respecting the safe
breaching of the tanks in which the waste is stored, operat-
ing equipment to accomplish the removal, and sluicing
techniques,

(C) conduct appropriate safety analyses of the project, and

(D) prepare required environmental impact analyses of
the project.

(4) The Secretary shall enter into a cooperative agreement

with the State in accordance with the Federal Grant and Cooper-

42 USC 501 ative Agreement Act of 1977 under which the State will carry out
note. the following:

(A) The State will make available to the Secretary the
facilities of the Center and the high level radioactive waste
at the Center which are necessary for the completion of the
project. The facilities and the waste shall be made available
without the transfer of title and for such period as may be
required for completion of the project.

(B) The Secretary shall provide technical assistance in
securing required license amendments.

State costs, (C) The State shall pay 10 per centum of the costs of the

percentage. project, as determined by the Secretary. In determining the
costs of the project, the Secretary shall consider the value of
the use of the Center for the project. The State may not use
Federal funds to pay its share of the cost of the project, but
may use the perpetual care fund to pay such share.

Licensing (D) Submission jointly by the Department of Energy and
amendment the State of New York of an application for a licensing
application. amendment as soon as possible with the Nuclear Regulatory

Commission providing for the demonstration.

(c) Within one year from the date of the enactment of this Act, the

Secretary shall enter into an agreement with the Commission to

establish arrangements for review and consultation by the Commis-

sion with respect to the project: Provided, That review and consul-

tation by the Commission pursuant to this subsection shall be

conducted informally by the Commission and shall not include nor

require formal procedures or actions by the Commission pursuant to

42 USC 2011 the Atomic Energy Act of 1954, as amended, the Energy Reorganiza-

note. tion Act of 1974, as amended, or any other law. The agreement shall
42USC5801  provide for the following:
note. (1) The Secretary shall submit to the Commission, for its

review and comment, a plan for the solidification of the high
level radioactive waste at the Center, the removal of the waste
for purposes of its solidification, the preparation of the waste for
disposal, and the decontamination of the facilities to be used in
solidifying the waste. In preparing its comments on the plan, the
Commission shall specify with precision its objections to any

Publications provision of the plan. Upon submission of a plan to the Commis-
in Federal sion, the Secretary shall publish a notice in the Federal Register
Register. of the submission of the plan and of its availability for public

inspection, and, upon receipt of the comments of the Commission
respecting a plan, the Secretary shall publish a notice in the
Federal Register of the receipt of the comments and of the
availability of the comments for public inspection. If the Secre-

94 STAT. 1348
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Oct. 1 WEST VALLEY PROJECT ACT P.L. 96-368

tary does not revise the plan to meet objections specified in the
comments of the Commission, the Secretary shall publish in the
Flederal Register a detailed statement for not so revising the
plan.

(2) The Secretary shall consult with the Commission with
respect to the form in which the high level radioactive waste at
the Center shall be solidified and the containers to be used in the
permanent disposal of such waste.

(3) The Secretary shall submit to the Commission safety Reportsand
analysis reports and such other information as the Commission other
may require to identify any danger to the public health and information
safety which may be presented by the project. to Commission.

(4) The Secretary shall afford the Commission access to the
Center to enable the Commission to monitor the activities under
the project for the purpose of assuring the public health and
safety.

(d) In carrying out the project, the Secretary shall consult with the Consultation
Administrator of the Environmental Protection Agency, the Secre- Yith
tary of Transportation, the Director of the Geological Survey, and the EPA and others.
commercial operator of the Center.

SEC. 3. (a) There are authorized to be appropriated to the Secretary Appropriation
for the project not more than $5,000,000 for the fiscal year ending authorization.
September 30, 1981. 42 USC 2021a

(b) The total amount obligated for the project by the Secretary shall note.
be 90 per centum of the costs of the project.

(c) The authority of the Secretary to enter into contracts under this
Act shall be effective for any fiscal year only to such extent or in such
amounts as are provided in advance by appropriation Acts.

SEC. 4. Not later than February 1, 1981, and on February 1 of each Reportto
calendar year thereafter during the term of the project, the Secretary Speaker of the
shall transmit to the Speaker of the House of Representatives and the §°“s,°d "“td
President pro tempore of the Senate an up-to-date report containing a te:::o:: ut?:: .
detailed description of the activities of the Secretary in carrying out genate.
the project, including agreements entered into and the costs incurred 42 USC2021a
during the period reported on and the activities to be undertaken in note.
the next fiscal year and the estimated costs thereof.

SEC. 5. (a) Other than the costs and responsibilities established by 42 USC2021a
this Act for the project, nothing in this Act shall be construed as ®ote
affecting any rights, obligations, or liabilities of the commercial
operator of the Center, the State, or any person, as is appropriate,
arising under the Atomic Energy Act of 1954 or under any other law, 42USC2011
contract, or agreement for the operation, maintenance, or decontami- ®ote.
nation of any facility or property at the Center or for any wastes at
the Center. Nothing in this Act shall be construed as affecting any
applicable licensing requirement of the Atomic Energy Act of 1954 or
the Energy Reorganization Act of 1974. This Act shall not apply or be 42 Uscss01
extended to any facility or property at the Center which is not used in note.
conducting the project. This Act may not be construed to expand or
diminish the rights of the Federal Government.

(b) This Act does not authorize the Federal Government to acquire
title to any high level radioactive waste at the Center or to the Center
or any portion thereof.

SEC. 6. For the purposes of this Act: Definitions.

(1) The term “Secretary” means the Secretary of Energy. 42USC202la

(2) The term “Commission” means the Nuclear Regulatory "**
Commission.

(3) The term “State” means the State of New York.

94 STAT. 1349
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P.L. 96-368 LAWS OF 96th CONG.—2nd SESS. Oct. 1

(4) The term “high level radioactive waste” means the high
level radioactive waste which was produced by the reprocessing
at the Center of spent nuclear fuel. Such term includes both
liquid wastes which are produced directly in reprocessing, dry
solid material derived from such liquid waste, and such other
material as the Commission designates as high level radioactive
waste for purposes of protecting the public health and safety.

(5) The term “transuranic waste” means material contami-
nated with elements which have an atomic number greater than
92, including neptunium, plutonium, americium, and curium,
and which are in concentrations greater than 10 nanocuries per
gram, or in such other concentrations as the Commission may
prescribe to protect the public health and safety.

(6) The term “low level radioactive waste” means radioactive
waste not classified as high level radioactive waste, transuranic
waste, or byproduct material as defined in section 11 e. (2) of the
Atomic Energy Act of 1954.

(7) The term “project” means the project prescribed by section

42 USC 2014, 2(a).

(8) The term “Center” means the Western New York Service

Center in West Valley, New York.

Approved Octaber 1, 1980.

G-4
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Appendix L

Summary of New York State Energy Research
and Development Authority (NYSERDA)
Groundwater Monitoring Data for the
New York State-Licensed Disposal Area (SDA)
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Table L-1
2004 Contamination Indicator Results From SDA Monitoring Wells

Sample Date Conductivity pH Temperature Turbidity

L ocation (HMhoscm@25°C) (SV) (°C) (NTU)
WNW1101A June 649 7.40 94 137
WNW1101A December 632 6.99 9.3 1.52
WNW1101B June 614 7.44 101 6.88
WNW1101B December 611 7.38 8.2 3.65
WNW1101C June 409 7.32 101 27.8
WNW1101C December 350 7.53 8.1 256
WNW1102A June 714 7.49 9.9 5.23
WNW1102A December 646 7.36 9.2 135
WNW1102B June 531 7.42 105 133
WNW1102B December 516 7.32 8.6 13.7
WNW1103A June 861 7.03 113 89.8
WNW1103A December 866 7.31 94 196
WNW1103B June 601 7.36 10.2 5.62
WNW1103B December 624 7.39 8.2 23.0
WNW1104A June 698 7.42 124 250
WNW1104A December 700 7.50 10.2 432
WNW1104B June 556 7.49 13.0 1.82
WNW1104B December 551 7.53 8.0 0.86
WNW1105A June 628 751 8.5 223
WNW1105A December 619 7.57 85 340
WNW1105B June 622 7.57 8.6 >1,000
WNW1105B December 626 7.66 7.8 149
WNW1106A June 703 7.34 94 2.46
WNW1106A December 711 7.39 9.9 8.99
WNW1106B June 700 7.27 10.8 116
WNW1106B December 699 7.17 94 66.6
WNW1107A June 1,854 6.69 94 1.28
WNW1107A June 1,854 6.69 94 1.28
WNW1107A December 1,818 6.68 9.9 144

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Table L-1 (concluded)
2004 Contamination Indicator Results From SDA Monitoring Wells

Sample Date Conductivity pH Temperature Tur bidity

L ocation (Mmhos/cm@25°C) (SV) (°C) (NTU)
WNW1108A June 821 7.13 8.8 >1,000
WNW1108A December 860 7.28 10.3 484
WNW1109A June 552 7.50 8.1 492
WNW1109A December 575 7.37 9.0 4.64
WNW1109B June 442 7.58 9.0 50.8
WNW1109B December 428 7.49 8.7 49.0
WNW1109B December 428 7.49 8.7 49.0
WNW1111A June 966 7.13 94 5.63
WNW1111A December 968 7.07 8.9 1.66

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Table L-2

2004 Radiological Indicator Results From SDA Monitoring Wells (uCi/mL)

Sample Date GrossAlpha GrossBeta H-3
L ocation
WNW1101A June 4.17+2.10E-09 2.80£1.40E-09 2.13+4.90E-08
WNW1101A December 4.12+2.00E-09 3.44+1.80E-09 8.46+5.80E-08
WNW1101B June 5.68+2.70E-09 1.73+1.40E-09 -2.50+4.70E-08
WNW1101B December 3.82+1.90E-09 1.72+1.70E-09 1.65+5.30E-08
WNW1101C June 1.10+1.10E-09 2.88+1.80E-09 -4.81+5.20E-08
WNW1101C December 1.00+0.87E-09 2.00£1.70E-09 0.16+5.20E-08
WNW1102A June 4.06x2.00E-09 6.91+2.70E-09 2.10+0.54E-07
WNW1102A December 2.05+1.40E-09 3.16+1.80E-09 2.74+0.68E-07
WNW1102B June 1.24+1.00E-09 4.00+£1.70E-09 -0.90+5.40E-08
WNW1102B December 0.18+1.10E-09 0.55+1.70E-09 3.64+5.00E-08
WNW1103A June 8.25+3.40E-09 2.36+1.70E-09 4.55+0.85E-07
WNW1103A December 4.39+1.90E-09 3.68+2.10E-09 4.35+0.81E-07
WNW1103B June 0.86+1.20E-09 1.96+1.50E-09 -4.56+5.00E-08
WNW1103B December 1.85+1.10E-09 2.28+1.70E-09 2.47+5.00E-08
WNW1103C June 0.97+1.10E-09 7.01+2.10E-09 -3.01+4.70E-08
WNW1103C December 1.76+1.40E-09 6.27+2.40E-09 -0.04+£5.20E-08
WNW1104A June 4.56x2.30E-09 4.80+2.10E-09 1.69+0.66E-07
WNW1104A December 1.61+1.20E-09 3.42+2.10E-09 1.81+0.62E-07
WNW1104B June 1.23+1.10E-09 2.27+1.80E-09 -4.03+5.20E-08
WNW1104B December 4.70+8.20E-10 2.71+1.80E-09 -1.83+4.70E-08
WNW1104C June 5.46+5.20E-09 1.12+0.48E-08 -1.60+4.80E-08
WNW1104C December 4.42+2.00E-09 3.27+2.00E-09 -6.97+4.60E-08
WNW1105A June 4.03+2.30E-09 3.68+1.90E-09 1.02+0.51E-07
WNW1105A December 3.04+1.70E-09 4.49+1.80E-09 1.20+0.56E-07
WNW1105B June 3.25+2.10E-09 3.10+1.60E-09 -4.26+4.70E-08
WNW1105B December 1.90+1.40E-09 1.45+1.70E-09 2.14+4.80E-08
WNW1106A June 4.89+2.70E-09 3.59+1.70E-09 4.61+0.61E-07
WNW1106A December 2.51+1.40E-09 3.55+1.90E-09 5.38+0.89E-07

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Table L-2 (concluded)

2004 Radiological Indicator Results From SDA Monitoring Wells (uCi/mL)

Sample Date GrossAlpha GrossBeta H-3

L ocation
WNW1106B June 2.14+1.20E-09 2.70+£1.70E-09 -6.51+4.60E-08
WNW1106B December 1.67+1.10E-09 2.32+1.70E-09 -0.44+4.70E-08
WNW1107A June 4.13+3.20E-09 1.70+0.49E-08 1.09+0.04E-05
WNW1107A June 3.51+2.70E-09 1.30+0.46E-08 1.02+0.04E-05
WNW1107A December 3.83+£1.80E-09 1.70+0.42E-08 1.10+0.08E-05
WNW1108A June 5.08+2.40E-09 5.58+2.50E-09 9.81+6.10E-08
WNW1108A December 3.60£1.70E-09 4.06x2.20E-09 1.38+0.58E-07
WNW1109A June 4.62+2.40E-09 2.74+1.50E-09 2.33+0.55E-07
WNW1109A December 2.65+1.60E-09 1.06+1.80E-09 2.17+0.69E-07
WNW1109B June 2.17+1.60E-09 1.34+1.30E-09 6.50+1.10E-07
WNW1109B December 4.05+7.20E-10 0.35x£1.70E-09 3.99+0.80E-07
WNW1109B December 1.01+0.88E-09 1.62+1.20E-09 3.98+0.80E-07
WNW1110A June NA NA 2.75+0.79E-07
WNW1110A December 1.14+0.36E-08 5.02+2.30E-09 1.36+0.62E-07
WNW1111A June 7.35+3.30E-09 4.00£1.70E-09 1.53+0.52E-07
WNW1111A December 5.18+2.70E-09 2.82+1.90E-09 1.61+0.63E-07

All data in Tables L-1 through L-3 have been provided by NYSERDA.
NA - Not available. Some scheduled analyses could not be performed due to insufficient sample.
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Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A
WNW1103B
WNW1104A
WNW1104B
WNW1105A
WNW1105B
WNW1106A
WNW1106B

WNW1107A
WNW1107A

WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June

June

June

June

June

June

June

June
June

June

June

June

June

Table L-3
2004 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Actinium-228

1.35+1.40E-08

1.09+1.30E-08

0.66+1.60E-08

0.27+1.70E-08

-4.80+9.90E-09

0.46+1.40E-08

0.51+1.00E-08

-3.32+2.50E-08

-1.92+2.70E-08

1.14+1.90E-08

0.10+1.90E-08

0.71+1.10E-08

1.11+1.20E-08

2.67+2.30E-08
0.52+2.10E-08

1.82+3.00E-08

-0.75+2.30E-08

-0.10+2.40E-08

1.16+2.00E-08

Bismuth-214

3.23+8.20E-09
8.91+9.20E-09
-0.21+1.20E-08
0.38+1.00E-08
7.54+6.50E-09
0.25+8.30E-09
5.24+8.00E-09
0.16+1.30E-08
-0.75+1.50E-08
1.05+1.20E-08
-5.63+9.80E-09
1.17+6.30E-09
3.52+7.90E-09

0.24+1.20E-08
-0.49+1.30E-08

0.80+1.60E-08
-1.47+1.30E-08
0.56+1.10E-08

-0.26+1.20E-08

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Carbon-14

0.96+3.80E-09
2.05+3.80E-09
1.66+3.90E-09
-1.34+3.70E-09
1.56+3.90E-09
2.67+3.90E-09
1.24+3.90E-09
2.30+3.90E-09
-0.22+3.80E-09
-0.04+3.80E-09
0.81+3.80E-09
-2.37+3.70E-09
1.56+3.80E-09

3.29+3.90E-09
2.11+3.80E-09

2.33+3.90E-09
1.22+3.80E-09
-1.31+3.80E-09

3.81+3.90E-09

Cesium-134

6.99+3.80E-09
1.35+4.10E-09
-1.75+5.90E-09
-5.67+5.60E-09
0.60+3.20E-09
-0.59+3.40E-09
0.03+3.70E-09
-4.76+6.10E-09
-6.43+6.10E-09
1.44+6.20E-09
-2.22+5.80E-09
0.36+3.60E-09
-0.33+4.00E-09

-3.91+4.90E-09
0.29+6.00E-09

-1.75+6.90E-09
4.89+5.60E-09
1.40+5.50E-09

-0.50+5.20E-09

Calendar Year 2004



Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A
WNW1103B
WNW1104A
WNW1104B
WNW1104C
WNW1105A
WNW1105B
WNW1106A
WNW1106B

WNW1107A
WNW1107A

WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June

June

June

June

June

June

June

June

June
June

June

June

June

June

Table L-3 (continued)
2004 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Cesium-137

4.76+6.30E-09
1.42+3.80E-09
0.73+5.20E-09
-1.28+5.70E-09
-9.45+4 90E-09
0.10+3.50E-09
0.54+3.30E-09
4.77+5.80E-09
-2.80+6.20E-09
NA
-3.61+4.90E-09
-0.57+4.50E-09
-0.48+4.90E-09
-2.96+3.60E-09

-2.94+4 60E-09
-0.70+5.30E-09

-2.51+6.20E-09
-2.19+4 90E-09
-3.37+4.60E-09

1.12+4.90E-09

Cabalt-57

0.20+1.70E-08
-0.81+1.90E-08
-1.31+2.60E-08
-1.31+2.60E-08

0.58+1.70E-08

0.37+2.00E-08
-1.85+1.90E-08
-0.23+3.10E-08
-2.43+3.40E-08

NA

-1.51+2.30E-08
-0.37+2.00E-08
-0.64+1.20E-08
-0.32+1.50E-08

1.41+2.40E-08
-0.92+2.20E-08

2.77+3.00E-08
-1.46+2.20E-08
-0.27+2.20E-08

-1.19+2.20E-08

All data in Tables L-1 through L-3 have been provided by NYSERDA.

NA - Not available. Some scheduled analyses could not be performed due to insufficient sample.

VWVDP Annual Site Environmental Report

Cabalt-60

2.47+4.50E-09
-2.56+3.80E-09
1.68+4.90E-09
-2.18+6.20E-09
-1.77+3.40E-09
1.55+3.20E-09
-0.29+3.40E-09
-2.99+5.70E-09
3.21+6.60E-09
NA
-3.12+5.50E-09
-0.52+4.30E-09
0.46+3.00E-09
2.91+3.40E-09

-2.07+5.40E-09
1.99+4.10E-09

0.74+7.30E-09
-1.64+4.70E-09
4.58+5.10E-09

3.52+4.30E-09

lodine-129

-2.64+2 50E-10
0.38+2.30E-10
0.31+2.10E-10
1.38+3.10E-10

-2.28+2.70E-10
0.03+2.80E-10
0.88+2.10E-10
1.17+2.40E-10

-0.03+1.80E-10
2.79+3.50E-10

-0.20+2.60E-10

-1.25+2.00E-10
2.44+2 40E-10
0.01+2.50E-10

2.20+2.60E-10
0.20+2.00E-10

-1.71+2 50E-10
0.70+2.60E-10
0.00+2.20E-10

0.07+2.30E-10

Calendar Year 2004



Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A
WNW1103B
WNW1104A
WNW1104B
WNW1105A
WNW1105B
WNW1106A
WNW1106B

WNW1107A
WNW1107A

WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June

June

June

June

June

June

June

June
June

June

June

June

June

Table L-3 (continued)
2004 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Lead-212

-0.99+5.00E-09
3.26+5.50E-09
4.39+6.40E-09
0.87+7.60E-09
1.23+3.80E-09
4.17+5.20E-09

-0.50+4.00E-09

-2.37+9.00E-09

-1.01+0.98E-08

-1.97+7.10E-09

-3.89+7.50E-09
3.35+4.10E-09

-1.20+4.40E-09

-4.25+8.00E-09
-0.03+8.10E-09

0.29+1.20E-08
-4.89+8.60E-09
-4.33+7.20E-09

-1.80+7.00E-09

Lead-214

7.08+7.60E-09
-0.20+8.30E-09
-0.06+1.10E-08
4.43+9.90E-09
-0.95+6.50E-09
-4.69+7.70E-09
6.67+7.10E-09
1.41+1.00E-08
-0.25+1.50E-08
-0.25+1.00E-08
-3.07+9.00E-09
-2.43+5.70E-09
5.61+7.70E-09

1.52+0.89E-08
0.21+1.00E-08

1.78+1.80E-08
0.68+1.00E-08
-2.58+9.10E-09

5.68+8.70E-09

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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Potassium-40

2.44+9.80E-08

3.00+6.80E-08

2.45+9.50E-08

-0.37+1.20E-07

-1.22+6.80E-08

-6.47+8.20E-08

-5.52+5.10E-08

-0.62+1.40E-07

-1.08+1.50E-07

0.20+1.00E-07

-0.43+1.10E-07

-3.67+6.60E-08

2.17+6.40E-08

-0.36+1.30E-07
1.03+1.10E-07

-1.54+1.60E-07

-0.54+1.30E-07

1.10+0.98E-07

-2.28+1.20E-07

Radium-224

-1.02+5.20E-09
3.36+5.60E-09
4.79+7.00E-09
0.90+7.80E-09
1.35+4.10E-09
4.55+5.70E-09

-0.54+4.30E-09

-2.60+9.80E-09

-1.10+1.10E-08

-2.03+7.30E-09

-4.00+7.70E-09
3.44+4.20E-09

-1.24+4 50E-09

-4.37+8.20E-09
-0.03+8.30E-09

0.31+1.30E-08
-5.03+8.80E-09
-4.72+7.80E-09

-1.85+7.20E-09

Calendar Year 2004



Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A
WNW1103B
WNW1104A
WNW1104B
WNW1104C
WNW1105A
WNW1105B
WNW1106A
WNW1106B

WNW1107A
WNW1107A

WNW1108A
WNW1109A
WNW1109B
WNW1110A

WNW1111A

Date

June

June

June

June

June

June

June

June

June

December

June

June

June

June

June
June

June

June

June

December

June

Table L-3 (continued)
2004 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Radium-226

4.23+8.10E-09
8.91+9.20E-09
-0.20+1.20E-08
0.38+1.00E-08
7.55+6.50E-09
0.22+8.30E-09
5.22+8.00E-09
0.08+1.30E-08
-0.74+1.50E-08
NA
1.13+1.20E-08
-5.60+9.80E-09
2.39+6.10E-09
3.54+7.90E-09

0.24+1.20E-08
-0.48+1.30E-08

0.80+1.60E-08

-1.47+1.30E-08

0.56+1.10E-08
NA

-0.26+1.20E-08

Srontium-90

3.19+4.70E-10

4.28+4.40E-10

0.13+1.60E-10

1.32+0.85E-09

-2.51+2 60E-10

3.24+3.60E-10

1.07+3.00E-10

1.31+2.50E-10

-0.29+1.90E-10

NA

0.84+3.20E-10

-0.28+2.90E-10

0.50+3.30E-10

5.83+3.90E-10

6.56+1.30E-09
1.01+0.19E-08

0.51+2.00E-10

3.12+3.00E-10

1.16+1.60E-10

-0.42+6.80E-10

-0.38+2.90E-10

All data in Tables L-1 through L-3 have been provided by NYSERDA.

NA - Not available. Some scheduled analyses could not be performed due to insufficient sample.
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Technetium-99

0.71+6.80E-10

4.22+5.30E-10

1.83+0.70E-09

0.70+1.80E-09

4.39+5.70E-10

4.80+6.50E-10

2.48+5.40E-10

8.63+6.20E-10

0.48+6.40E-10

1.62+2.00E-09

4.27+6.20E-10

2.21+5.30E-10

3.75+5.70E-10

1.25+5.20E-10

9.89+6.00E-10
1.29+0.64E-09

1.45+1.10E-09

2.33+5.50E-10

7.69+5.90E-10

2.79+2.20E-09

4.52+6.10E-10

Thallium-208

-0.32+3.80E-09
2.42+4.10E-09
3.73+5.40E-09
4.53+5.10E-09
0.83+2.70E-09
1.21+3.30E-09

-1.76+3.30E-09
8.56+6.70E-09

-9.36+6.60E-09

NA
1.66+5.40E-09

-1.16+5.60E-09
2.04+2.90E-09
0.25+3.10E-09

-0.18+6.20E-09
6.71+5.40E-09

-1.47+7.20E-09

-1.63+5.50E-09

3.35+6.00E-09
NA

-1.28+5.60E-09

Calendar Year 2004



Sample
L ocation

WNW1101A
WNW1101B
WNW1101C
WNW1102A
WNW1102B
WNW1103A
WNW1103B
WNW1104A
WNW1104B
WNW1105A
WNW1105B
WNW1106A
WNW1106B

WNW1107A
WNW1107A

WNW1108A
WNW1109A
WNW1109B

WNW1111A

Date

June

June

June

June

June

June

June

June

June

June

June

June

June

June
June

June

June

June

June

Table L-3 (concluded)
2004 Radioisotopic Results From SDA Monitoring Wells (uCi/mL)

Thorium-234

-2.07+5.00E-07
-2.42+6.10E-07
1.20+8.50E-07
1.55+8.60E-07
-2.19+4 10E-07
-6.89+5.70E-07
3.82+4.70E-07
1.56+7.40E-07
-5.59+9.80E-07
-2.88+8.00E-07
4.81+7.20E-07
-2.96+4.10E-07
-2.18+4.90E-07

-3.80+8.20E-07
0.00+8.10E-07

-3.59+8.50E-07
3.54+8.00E-07
6.13+6.60E-07

-3.66+8.00E-07

Uranium-235

-1.36+1.70E-08
-0.98+1.80E-08
-0.83+2.10E-08
1.25+2.50E-08
-0.69+1.20E-08
0.50+1.90E-08
1.15+1.50E-08
0.76+2.40E-08
0.06+2.90E-08
-1.45+2 30E-08
1.65+2.00E-08
-0.01+1.30E-08
0.37+1.70E-08

1.08+2.20E-08
-0.10+2.10E-08

-1.49+2 60E-08
-0.56+2.20E-08
0.09+2.00E-08

1.33+2.00E-08

All data in Tables L-1 through L-3 have been provided by NYSERDA.
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