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Department of Energy

West Valiey Demonstration Project
10282 Rock Springs Road
West Valley, NY 14171-9799

To the Reader:

This report, prepared by the U.S. Department of Energy (DOE) West Valley Demonstration Project
(WVDP), summarizes the environmental protection program at the WVDP for calendar year 2006.

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.

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, storm water, 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 on the nearby public and the environment. Radiological monitoring
of treated water effluents and facility ventilation system emissions verified that the dose received by off-site
residents continues to be minimal.

The calculated dose to the hypothetical maximally exposed off-site individual from airborne radiological
emissions in 2006 was much less than one-tenth of one percent of the EPA limit. The dose from combined
airborne and waterborne radiological releases in 20006 to the same individual was less than one-tenth of one
percent of the DOE limit.

The Project’s continuing commitment to safety was reaffirmed in 2006 when it was recertified as a DOE-
Voluntary Protection Program (VPP) STAR site and continued its 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. By the close of 2006, WVDP
employees achieved 4.5 million safe work hours over four years without a lost time work accident.

On June 29, 2007, the DOE awarded a four year contract for management and operation of the WVDP to
West Valley Environmental Services Company, LLC, a team led by Washington Group International. The
new team is focusing on transition activities to ensure the continuation of safely managed environmental
cleanup and waste management activities.

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

Sincerely,

(. Z—

. Bower, Director
st Valley Demonstration Project






SUMMARY OF CHANGESTO THE 2006 WVDP ANNUAL SITE ENVIRONMENTAL REPORT
FROM THE 2005 ANNUAL SITE ENVIRONMENTAL REPORT

This report, prepared by the U.S. Department of Energy West Valley Demonstration Project office (DOE-
WVDP), summarizes the environmental protection program at the WVDP for calendar year (CY) 2006.
Monitoring and surveillance of the facilities used by the DOE for the WVDP are conducted to verify
protection of public health and safety and the environment. The quality assurance protocols applied to the
environmental monitoring program by the DOE ensure the validity and accuracy of the monitoring data.

Changesin content for the 2006 Annual Site Environmental Report (ASER) are summarized bel ow.
REVISIONS

. The Environmental Compliance Summary was updated for CY 2006 to describe continued
implementation of the WV DP environmental management system.

. Environmental permits effective during CY 2006 were updated. A modified State Pollution
Discharge Elimination System (SPDES) permit was issued by NY SDEC in September 2006.
M odifications to the permit are discussed in the Environmental Compliance Summary, Chapters 1
and 3, and in Appendix B.

. Data and text were updated throughout to reflect results from the CY 2006 environmental monitoring
program. Tables, graphs, maps, supplemental information sections, and references were updated.
M odifications to the environmental monitoring program are summarized in Appendix B.

. New dose-based concentration screening values for common radionuclides in soils, from guidance
on decontamination and decommissioning published in 2006 by the Nuclear Regulatory
Commission, were added to the table of soils screening levelsin Appendix G-1.

. Meteorological wind roses, which had been removed from the ASER in 2005, were returned to
Appendix I. (These figures may be useful references during incident response.)

. A list of acknowledgments was added.

. Thelisting of environmental laws, regulations, standards, and orders, in Table K-2 of the 2005

ASER, was del eted because the information is redundant with that in Table ECS-1 and in the
“References and Bibliography” section.

. Thetable of derived concentration guides (DCGs; in former Table K-1) was moved to the “ Useful
Information” section to follow the discussion of DCGs.

SPECIAL ISSUESIN CY 2006

. By theclose of CY 2006, the employees at the WV DP achieved more than four years and 4.58 million
cumulative work hours without a lost-time work accident.

. An Environmental Assessment (EA) evaluating the proposed decontamination, demolition, and
removal of 36 unneeded facilities at the WVDP was issued in 2006. The DOE issued afinding of no
significant impact (FONSI), thereby determining that the proposed action did not constitute a major
federal action significantly affecting the quality of the environment. Once the EA and FONSI werein
place, work began, and several facilities were demolished and removed in 2006.



The decommissioning, decontamination, dismantlement, and demolition (D4) project was a primary
activity at the WVDP in 2006. Obsolete systems and components in the main plant and throughout
the site were taken apart, packaged, and shipped off sitefor disposition.

About 400,000 cubic feet (11,300 cubic meters) of radioactive and nonradioactive waste were shipped
off sitefor disposal in 2006.

Theremote-handled waste facility, although down for repairs much of the year, processed four boxes
of mixed waste in 2006.

In 2006, the on-site laboratories were reorganized and the former Analytical and Process Chemistry
Laboratory placed under the cognizance of the WVDP Environmental Laboratory (ELAB). New

Y ork State Department of Health certification was transferred to the ELAB, and radiological analyses
of environmental samples were added to the certification.

Thelive-fire range was investigated as a potential storm water monitoring point.

Revisions to the draft corrective measures studies (CM Ss) work plan for several solid waste
management units at the WV DP were submitted to the New Y ork State Department of Environmental
Conservation (NYSDEC) in 2006. NY SDEC conditionally approved the plan in October 2006, and
the work plan is being revised to address NY SDEC’ s conditions.

Proposed federal legislation clarifying long-term responsibility for the WVDP had been introduced
into the House of Representatives, and a companion bill introduced into the Senate in 2005. These
bills remained in committee throughout 2006, and were re-introduced into both houses in 2007
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Preface

Environmental monitoring at the W\est Valley Demonstration Project (WVDP) is conducted by the West
Valley Nuclear Services Company, under contract to the U.S Department of Energy. The data col-
lected provide a historical record of radionuclide and radiation levels and chemical data from natu-
ral 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 VWW/DP.
Meteorological data are also presented.

It is the policy at 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
management is committed to full compliance with applicable federal, New York Sate, and local 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 on-site and off-site data collected during
2006. The environmental monitoring 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 K can be found in electronic format on the
compact disk (as indicated by the Eicon) located inside the back cover. Appendix B is a summary of
the site environmental monitoring schedule. Appendices C through J contain summaries of data ob-
tained during 2006 and are intended for those readers interested in more detail than isprovided in the
main body of the report. Appendix K contains a copy of the West Valley Demonstration Project Act.

Requests for additional copies of the 2006 Annual Ste Environmental Report and questions regarding
the report should be referred to the VWDP Communications Department, 10282 Rock Springs Road,
West Valley, New York 14171 (telephone: 716-942-2152). Additional Project information, including
WVDP site environmental reports, is available on the internet at http: /mvmwwwvw.doe.gov.

il
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EXECUTIVE
SUMMARY

Pur pose of This Report

TheAnnua Site Environmental Report (ASER)
for the West Valley Demonstration Project
(WVDP or Project) is published to provideinfor-
mation about environmental conditions at the
WV DP to members of the public living near the
site and to other interested stakeholders. The
WVDP is located in western New York State,
about 30 miles (50 kilometers[km]) south of Buf-
fao, within the New York State-owned Western
New York Nuclear Service Center. In accordance
with United States (U.S.) Department of Energy
(DOE) Order 231.1A, “ Environment, Safety, and
Hedlth Reporting,” thisreport summarizescaen-
dar year (CY') 2006 environmenta monitoring data
so asto describe the performance of the WVDP's
environmental management system (EMS), con-
firm compliance with standards and regulations,
and highlight important programs. Activities a the
WV DP are being conducted in cooperation with
theNew York State Energy Research and Devel-
opment Authority.

Major Site Programs

TheWVDPislocated onthe site of aformer com-
mercial nuclear fuel reprocessing plant, whichwas
shut downin 1976. In 1980, Public Law 96-368
(the WVDP Act) was passed. This Act autho-
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rized the DOE to demonstrate a method for so-
lidifying 600,000 galons (2.3 million liters) of lig-
uid high-level radioactive waste (HLW) that
remained at the West Valley site. Vitrification of
the HLW, begunin 1996, was completed in Sep-
tember 2002. Activitiesfor decontaminating and
dismantling thefacilitiesand for managing and dis-
posing of wastes were then initiated and contin-
ued through CY 2006. Major activities that
occurredin 2006 aredescribed below.

The Decommissioning, Decontamination,
Dismantlement, and Demoalition (D4) Project.
Aspart of the D4 project, many obsolete systems
and componentsin the main plant were packaged
and shipped off sitefor digposa. Some of the com-
ponentswere part of theoriginal Nuclear Fuel Ser-
vices, Inc. reprocessing facility and had not
operated inyears.

Environmental Assessment (EA). In accor-
dancewiththeNationa Environmenta Policy Act,
an EA evaluating the proposed decontamination,
demoalition, and removal of 36 facilities that are

A reader opinion survey has been inserted in this
report. If it is missing, please contact the VWDP
Communications Department at (716) 942-2152.
Additional Project information is available on the
internet at http://Mmvwwww.doe.gov.
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Executive Summary

(or in the next four years, will be) no longer re-
quired to support site activitieswasissued in Sep-
tember 2006. The DOE issued aFinding Of No
Significant Impact (FONS!) based onthisEA. Sub-
sequently, several facilitiesthat had already been
decontaminated (e.g., the 02 building, thelag stor-
age building, the interim waste storage facility)
weredemolished and removed.

WasteM anagement and Shipping. In2006, ma-
terials stored in a number of areas on site were
sorted, consolidated, recycled, reused, or disposed.
Demolition debris, excessitems, and legacy ra-
dioactive and nonradioactive waste accounted for
approximately 225,000 cubic feet (6,400 cubic
meters) of industrial and low-level waste (LLW)
shipped from theWV DP. That amount, combined
with the waste removed from the main plant and
other D4 projectson site, brought the total quan-
tity of waste dispositioned in 2006 to about 400,000
cubic feet (11,300 cubic meters).

The Remote-Handled Waste Facility
(RHWF). The RHWF, dthoughout of servicefor
repairs much of the year, was used to process
four mixed waste containersin 2006.

Key Initiatives

Environmental Performance Indicators. In
2006, management at the WV DP continued ef-
fortsto meet gods established for the U.S. Envi-
ronmental Protection Agency’s (EPA) National
Environmenta Performance Track program for
thethree-year period of CY 2004-2006. Thethree
goaswere: (1) eimination of Halon 1301 from
fire-suppression systems on site, (2) a10% re-
duction in total energy usage, and (3) a10% re-
ductionintota radiological curies discharged in
wastewater. These goals were determined in re-
spect to a2003 baselinelevel. Thefirst commit-
ment was completed in 2004. The second goal
was met all three years. In 2006, energy usage
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was reduced by about 26%. The third commit-
ment was met in 2004 and 2006, although not in
2005. Corrective measures implemented in the
latter part of 2005 improved performanceandin
2006 total radidlogical curieswere reduced by 13%
with respect to basdline.

Pollution Prevention/Waste Minimization. In
2006, aspart of theste SEMS, along-term waste
minimization and pol lution prevention program to
promote affirmative procurement and minimizethe
generation of LLW, mixed waste, hazardouswaste,
industrial waste, and sanitary waste continued at
the WV DP. The program emphasi zed good busi-
ness practices, source reduction, and recycling.

Environmental M anagement
System

The WVDP EMS satisfies the requirements of
DOE Order 450.1, “ Environmenta Protection Pro-
gram.” The WVDP EMS is a key part of the
WVDP Integrated Safety Management System
(ISMS). In 2006, WV DP empl oyees continued to
demonstrate their commitment to an al-inclusive
approach to safety, coordinating the EMS with
other safety management and work planning pro-
cesses through the integrated environmental,
health, and safety management program.

Recognition and Awards. In 2006, the WV DP
reaffirmed its commitment to the DOE’s Volun-
tary Protection Program (V PP) and was exam-
ined as part of the annual ISMS review. VPP
STAR gtatusisgranted in recognition of excellent
worker safety and health programs. The DOE
recertified theWVDPasaDOE-VPPSTAR site
in 2006.

By year-end 2006, WV DP employees reached

4.58 million safe work hours and more than four
years without alost-time work accident.
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Environmental Management System

Compliance. Management at the WV DP contin-
uedto providestrong support for environmenta com-
pliancein 2006. Requirementsand guidancefrom
gpplicable state and federd statutes, executive or-
ders, DOE orders, and tandards areintegrated into
the Project’scompliance program. In CY 2006:

* nonotices of violaionor inspectionfindingsfrom
any environmental regulatory agencies were re-
ceived by the WVDP.

* inspections by the New York State Department
of Environmental Conservation and the local de-
partment of hedthverified Project compliancewith
the gpplicable environmental and hedlthregulations.

* waste management areas at the sitewere moni-
tored in compliance with the Resource Conserva-
tion and Recovery Act 83008(h) Administrative
Order on Consent.

* Project representatives met requirements of the
Emergency Planning and Community Right-to-
Know Act by collecting information about haz-
ardous materials used at the Project and making
thisinformation availableto theloca community.

* no exceedances to State Pollutant Discharge
Elimination System (SPDES) permit limitsor to
the EPA’s National Emission Standards for Haz-
ardousAir Pollutants (NESHAP) dose standard
were noted in 2006.

Environmental M onitoring. Aspart of theEMS,
environmental monitoring was continued on and
near the site to detect and evaluate changesinthe
environment resulting from Prgject (or pre-Project)
activities and to assess the effect of any such
changes on the environment or human population.
Withinthe environmenta monitoring program, air-
borne and waterborne effluentswere sampled and
environmental surveillance of the site and nearby
areas was conducted.
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Radiological Releases. In 2006, theWVDP main-
tained six NESHAP permits for release of air-
borneemissions. The primary source of airborne
radionuclide emissionswas the main stack of the
process building.

Waterborne releases were from two primary
sources. lagoon 3, from which treated water is
released in batches, and from a well-character-
ized seepage on the north plateau of the WV DP
that iscontaminated with strontium-90 from pre-
WV DP operations. Six batchestotaling approxi-
mately 10.4 million gallons(39.3 millionliters) were
discharged from lagoon 3 in 2006. Radiological
concentrationsand flow from north plateau seep-
agewere closely monitored.

Estimated Dose. In 2006, the estimated doseto a
maximally exposed off-siteindividual (MEOSI)
from airborne emissions at the WVDP was
0.0011 mrem (0.000011 mSv), about 0.01% of the
10 mrem NESHA P standard. Edtimated dosefrom
waterborne sourcesin 2006 was about 0.048 mrem
(0.00048 mSv), with 0.012 mrem (0.00012 mSv)
attributable to liquid effluent releases and 0.035
mrem (0.00035 mSv) attributableto thenorth pla-
teau drainage.

Total estimated doseto the MEOSI from both air-
borne and waterborne sources in 2006 was
0.049 mrem (0.00049 mSv), about 0.049% of the
annual 100 mrem DOE standard. In comparison,
the average doseto amember of the public from
natural background sourcesis 295 mrem per year.

Estimated dose to the population withina50-mile
(80-km) radius of the WV DP from DOE activi-
tiesin 2006 was 0.22 person-rem (0.0022 person-
Sv). This same population would have received
approximately 453,000 person-rem from natural
background radiation in 2006.
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Doseto Biota. An evauation of doseto biotafor
CY 2006, as part of the WVDP 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 nor therecommended standards
for terrestria biota.

Nonradiological Releases. Nonradiological re-
leases from Project wastewater and storm water
monitoring points were measured under the site's
SPDES permit. In 2006, no exceedances of any
permit limits were noted.

Groundwater Monitoringand North Plateau
Char acterization. M onitoring of groundwater at
the WV DP continued in 2006, including monitor-
ing of strontium-90 activity in and around the
groundwater plume on the north plateau. In late
2006, the DOE submitted tothe New York State
Department of Environmental Conservation adraft
“Sampling and Analysis Plan for Characterization
of the North Plateau Plume Area’ and a draft
“Sampling Plan for Background Subsurface Soil
DataontheNorth Plateau.” These plans propose
additional sampling to further characterize and
evaluate groundwater and soils in the north pla-
teau strontium-90 plumearea.

Quality Assurance. In 2006, implementation of
aquality assurance program for activities support-
ing the environmental monitoring and groundwa-
ter monitoring programs continued at the WV DP.
As part of thisongoing effort, on-site and subcon-
tract laboratoriesthat anayze WV DP environmen-
tal samples participated inindependent radiological
and nonradiologica congtituent performanceevau-
ation studies. Inthese studies, test environmental
sampleswith concentrations known by thetesting
agency, but unknown by the laboratory, were ana
lyzed. Of almost 200 performance evaluation
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analyses conducted by or for the WVDP, 97%
fell within acceptancelimits.

Several ingpections, audits, and assessments of
components of the environmental monitoring pro-
gram were conducted in 2006. Although actions
wererecommended toimprovethe program, noth-
ing was found that would compromise the data
quality in thisreport or the environmental moni-
toring programingeneral.

Concluson

In addition to demonstrating compliance with en-
vironmental regulationsand directives, eval uation
of datacollected in 2006 continued to indicate that
WV DP activities pose no threat to public health
or safety, or to the environment.
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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
generaly from thewest and south at about 9 miles
per hour (4 meters/second).

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 reside on
the 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 meters).
The underlying geology includes a sequence of
glacial sediments above shale bedrock. The
Project is drained by three small streams (Frank’s
Creek, Quarry Creek, and Erdman Brook) and is
divided by a stream valley (Erdman Brook) into
two generd areas: the north plateau and the south
plateau.

Frank’s Creek, which receives drainage from
Erdman Brook and Quarry Creek, flowsinto But-
termilk Creek, which enters Cattaraugus Creek
and leavesthe WNY NSC. (SeeFigs.A-1and A-
5.) Cattaraugus Creek ultimately drainsinto L ake
Erie, to the northwest.

SteMisson

Thefacility that later becamethe WVDPwasthe
steof acommercia nuclear fud reprocessing plant
run by Nuclear Fuel Services, Inc. (NFS) from
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Primary Operations and Activities

1966 until 1972. Uranium and plutonium werere-
covered from spent nuclear fuel for reuse. IN1972,
thereprocessing facility closed for expansion, but
in1976 NFS notified the New York State Energy
Research and Development Authority thet it was
no longer economically feasible to continueinthe
fud-reprocessing business and the plant was shut
down. In 1980, Public Law 96-368 (theWest Val-
ley Demonstration Project Act) was passed. This
Act authorized the United States Department of
Energy (DOE) to demonstrate a method for so-
lidifying 600,000 galons (2.3 million liters) of lig-
uid high-level radioactive waste (HLW) that
remained at the West Valley site. For a detailed
history of thesite, seethe Introduction of the 2003
Annua Site Environmental Report. See A ppendix
K™ for the complete text of the WV DPAcCt.

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 applicable
provisionsof law, the solidified waste to an appro-
priate Federal repository for permanent disposal;
dispose of any low-level and transuranic radioac-
tivewaste resulting from the solidification of HLW;
and decontaminate and decommission Project fa-
cilitiesused for solidification of radioactive waste.

Vitrification of the HLW beganin 1996 and was
completed in September 2002. Activitiesfor de-
contaminating the vitrification and support facili-
tiesand for disposing of wastesweretheninitiated
and continuethrough the present.

Primary Operations and
Activities

Thefollowing operationsand activitieswereiniti-
ated or continued in 2006:
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The Decommissioning, Decontamination, Dis-
mantlement, and Demolition (D4) Project. As
part of the D4 project, many obsol ete systems and
componentsinthe main plant were packaged and
shipped off sitefor disposa. Some of the compo-
nents were part of the original NFS nuclear re-
processing facility and had not operated inyears.

Environmental Assessment (EA). An EA evalu-
ating the proposed decontamination, demolition,
and removal of 36 facilitiesthat are (or inthe next
four years, will be) no longer required to support
siteactivitieswasissued in September 2006. The
DOE issued aFinding Of No Significant Impact
(FONSI) based onthisEA. Subsequently, severa
facilities that had already been decontaminated
(e.g., the02 building, the lag storage building, the
interim waste storage facility) were demolished
and removed.

Waste Management and Shipping. In 2006, ma-
terials stored in a number of areas on site were
sorted, consolidated, recycled, reused, or disposed.
Demolition debris, excessitems, and legacy ra-
dioactive and nonradioactive waste accounted for
approximately 225,000 cubic feet (6,400 cubic
meters) of industrial and low-level waste shipped
fromthe WV DP. That amount, combined with the
waste removed from the main plant and other D4
projectson site, brought thetotal quantity of waste
dispositioned in 2006 to about 400,000 cubic feet
(11,300 cubic meters).

The Remote-Handled Waste Facility (RHWF).
The RHWEF, although out of service for repairs
much of the year, was used to process four mixed
waste (radioactive and hazardous) containersin
2006.

Treating Radioactively Contaminated Ground-
water. The north plateau groundwater recovery
system (NPGRS) continued to operate in 2006.
The NGPRS was installed in 1995 to mitigate a
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portion of the strontium-90 groundweter plume and
reduce groundwater seepage northeast of the pro-
cess building. In 2006, two draft plansto further
characterize and evaluate the plume area were
submitted by the DOE to the New York State
Department of Environmental Conservation.

Environmental Monitoring. Samplesfrom envi-
ronmental media on and near the site were col-
lected and analyzed in accordance with the
monitoring schedule described inAppendix B™ of
thisreport. Measurements from air, water, sedi-
ment, and food samples, environmental dosimeters,
and meteorological instrumentsare presented in
the datatables at the end of thisreport. Measure-
ments were evauated in comparison with back-
ground measurements of thesame mediaand with
applicable environmental standards. Resultsare
discussed in Chapters 2, 3, and 4 of thisreport. As
inpast years, in 2006 the WV DP wasfound to be
incompliancewith applicableregulatory standards
pertaining to environmental effluents.

Rdevant Demographics

Although several roads and a railway approach
or passthroughthe WNY NSC, the public gener-
ally is prohibited from access to the WNYNSC
for activities such as camping or fishing. Limited
deer hunting in designated areasisalowed (ayear-
to-year decision). No public accessisallowed on
the Project premises.

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.
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Thecommunities of West Valey, Riceville, Ashford
Hollow, and the village 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.
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ENVIRONMENTAL
COMPLIANCESUMMARY

CALENDARYEAR2006

Compliance Program

The United States (U.S.) Department of Energy
(DOE) iscurrently focusing on several goalsat the
West Valey Demongration Project (WVDP or
Project) to support compl etion of therequirements
identified inthe WV DPAct. (SeeAppendix K™.)
Adtivitiesduring 2006 included decontamingtion and
demoalition of unneeded fecilities, processing and
packaging of low-leve radioactivewasteand mixed
wasteinventories for off-site shipment and disposd,
continued limited operation of the remote-handled
waste facility, reducing infrastructure, continued
trestment of radioactively contaminated groundwa-
ter, and continued environmenta monitoring.

Activitiesat theWVDP areregulated by various
federa and state public, worker, and environmen-
tal protection laws. Theselaws are administered
primarily by the U.S. Environmental Protection
Agency (EPA), the U.S. Fish and Wildlife Ser-
vice, theU.S. Army Corpsof Engineers(USACE),
the New York State Department of Environmen-
tal Conservation (NY SDEC), and the New York
State Department of Health (NY SDOH) through
programs and regul atory requirements for permit-
ting, reporting, inspecting, self-monitoring, and
audits. Table ECS-1 summarizes the WVDP's
compliance status with applicable environmental
statutes, DOE directives, and executive orders.

ECS-1
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Becauserelease of radiologica and nonradiological
materias from an active facility cannot be com-
pletely prevented, the EPA, NY SDEC, and DOE
have established standards for effluents that are
intended to protect human hedlth, safety, and the
environment. The DOE appliestothe EPA for per-
mitsto rel easelimited amounts of radiological con-
stituents to the air and applies to NY SDEC for
permitstoreleaselimited anountsof nonradiologica
condituentstotheair and water in concentrations
determined to be safe for humansand theenviron-
ment. Ingenerd, the permitsdescriberd ease points,
specify management and reporting requirements,
list discharge limitsonthose pollutantslikely to be
present, and define the sampling and anaysisregi-
men. Releases of radiologica congtituentsin water
aresubject tothereguirementsinDOE Orders450.1
(Environmentd Protection Program) and 5400.5
(Radiation Protection of the Public and the Envi-
ronment). A summary of permits may befoundin
Table ECS-2. (Seethe Compliance Tables at the
end of this chapter.) No releases above allowable
permit or regulatory limitsoccurred in 2006.

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.
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timely collection, reporting, analysis, and
dissemination of information on
environment, safety, and health issues as
required by law or regulations or as needed
to ensure that the DOE and National
Nuclear Security Administration are kept
fully informed on atimely basis about
events that could adversely affect the health
and safety of the public or the workers, the
environment, the intended purpose of DOE
facilities, or the credibility of the DOE.

prepared and submitted annualy in
compliance with DOE O 231.1A.

Table ECS-1
Compliance Satus Summary for the WVDP in 2006
Citation Environmental Statute, WVDP Compliance Location in
9N | DOE Diredtive, Executive Order Status 2006 ASER

42 United States | The Atomic Energy Act (AEA) of 1954  |See discussions of the WVDP Act  |Environmental
Code (USC) was enacted to assure the proper and of DOE Orders435.1, 450.1, |Compliance
82011 et seq. |management of source, special nuclear, and |and 5400.5. Summary

by-product material. The AEA and the

statutes that amended it del egate the control

of nuclear energy primarily to the DOE, the

Nuclear Regulatory Commission (NRC),

and the EPA.
Public Law TheWest Valley Demonstration Project |[The DOE isfocusing on godsthat |Executive
96-368 Act of 1980 (WVDP Act) authorized the  |will lead to completion of Summary;,

DOE to carry out a high-level liquid nuclear |responsibilitieslisted in the WV DP [Introduction;

wagte demonstration project at the Western |Act. Appendix K®

New York Service Center in West Valey,

New York.
WVDP The MOU, mandated by the WVDP Act of |The NRC was authorized to Environmental
Memorandum of {1980, established procedures for review and|prescribe decontamination and Compliance
Understanding |consultation by the NRC with respect to decommissioning criteriain Summary;
(MOU) between |activities conducted at the Western New accordance with the Act. The NRC [Chapter 5
the DOE and the|Y ork Nuclear Service Center (WNYNSC) |visitsthe Site periodically to ensure
NRC by the DOE under the Act. The agreement  |that activities are performed in

encompassed those development, design,  |accordance with requirements of

construction, operation, and established programs.

decontamination and decommissioning

activities that are associated with the project

as described in the Act.
DOE Order DOE O 231.1A, Environment, Safety, and|This WV DP Annual Site Entire 2006
231.1A Health Reporting, was issued to ensure Environmental Report (ASER) is  |WVDP ASER

ECS-2
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Table ECS-1 (continued)
Compliance Status Summary for the WVDP in 2006

policy to ensure that protection of the
environment isincluded in federal planning
and decision-making.

level waste (HLW), and transuranic
(TRU) wasteswere evaluated in a
Waste Management Environmental
Impact Statement (EIS). In 2005 the
Waste Management Record of
Decision (ROD) for the WVDP weg
issued. In 2006, an Environmental
Assessment (EA) DOE/EA-1552
was issued that proposed
decontamination, demolition, and
removal of unneeded facilities. The
DOE then issued a Finding of No
Significant Impact (FONSI) and
removal of facilities began.

Citation Environmental Statute, WVDP Compliance Location in
O 1 DOE Directive, Executive Order Status 2006 ASER
DOE Order DOE 0 450.1, Environmental Protection |The WVDP EMS isintegrated with |Environmental
450.1 Program, required implementation of an  |other site safety management and  |Compliance
environmental management sysem (EMS) |work planning processes. Summary;
for conducting work at DOE sites to protect Chapter 1
the air, water, land, and other natural and
cultural resources impacted by DOE
operations.
DOE Order DOE Order 5400.5, Radiation Protection |Estimated dosesfrom airborne and |Environmental
5400.5 of the Public and the Environment, waterborne releases to the Compliance
established standards and requirementsfor |maximally exposed off-site Summary;
operations of the DOE and DOE contractors|individual in 2006 were 0.049% of |Chapter 2;
with respect to protecting members of the  [the 100 mrem standard, and about Appendices c™
public and the environment against undue  |0.02% of natural background and D™
risk from radiation. radiation.
DOE Order DOE O 435.1, Radioactive Waste Management of radioactive waste at|Environmental
435.1 M anagement, was issued to ensure that all |the WV DP is conducted in Compliance
DOE radioactive waste is managed in a accordance with written site Summary;
manner that is protective of worker and policies, procedures, and manuals |Chapter 1
public health and safety, and the and isfully compliant with DOE O
environment. 435.1.
42 USC 84321 |TheNational Environmental Policy Act |Alternatives for management of Environmental
et seg. of 1969 (NEPA) established a national WVDP LLW, mixed waste, high- |Compliance

Summary

ECS-3
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Table ECS-1 (continued)
Compliance Status Summary for the WVDP in 2006

and closure of aboveground bulk petroleum
and bulk chemical storage tanks. They aso
regulate spill reporting and cleanup.

petroleum bulk storage tanks are
periodically inspected and
maintained. Spills are reported and
cleaned up in accordance with
written policies and procedures. In
2006 there were no spillsin excess

of the reportable quantities.

Citation Environmental Statute, WVDP Compliance Location in
O 1 DOE Directive, Executive Order Status 2006 ASER
42 USC 86901 |The Resource Conservation and Generation, storage, handling, and |Environmental
et seg. New Recovery Act (RCRA) of 1976 and the  |disposal of hazardous waste, and | Compliance
York State New York State Solid Waste Disposal Act|closure of tank systemsthat handle |Summary;
(NYS) (NYSECL Article27 [Title 9]) govern the |hazardous waste at the WVDP, are |Chapter 4
Environmental  |generation, storage, handling, and disposal  |conducted in accordance with the
Conservation  |of hazardous wastes and closure of tank RCRA Part A interim status
Law (ECL) systems that handle these wastes. RCRA regulatory requirements.
was enacted to ensure that hazardous wastes
are managed in away that protects human
health, safety, and the environment.
Amendment to | The Federal Facilities Compliance Act  |An Order of Consent, negotiated ~ |Environmental
42 USC 86961 [(FFCA) of 1992 (an amendment to RCRA) |under the FFCA, was executed Compliance
clarified provisions concerning the between NY SDEC and DOE in Summary
application of certain requirements and 1996. The order established
sanctions to federa facilities. commitments regarding compliance
with the Site Treatment Plan (STP)
for mixed waste inventories at the
WVDP.
Docket No. Il |The DOE and NY SERDA entered intoa  |Written procedures and site Environmental
RCRA-3008(h) -|RCRA 8§3008(h) Administrative Order on|activities are compliant with the Compliance
92-0202 Consent (the Consent Order) with Consent Order. Compliancewas |[Summary;
NY SDEC and EPA in March 1992. The |verified by inspectionsin October |Chapter 4
Consent Order pertained to management of |2006. In accordance with the
hazardous waste and/or hazardous Consent Order, quarterly reports are
consgtituents from solid waste management  |submitted to NY SDEC from DOE
units at the WNY NSC. which summarize all RCRA
83008(h) activities conducted at the
WV DP for the respective quarter.
NY S Navigation |NY S Navigation Law, Article 12, et seq.; |Asof June 2006, the last remaining |Environmental
Lawand NYS |NYSECL, Article 17 (Titles10and 17); |chemical bulk storagetank at the  [Compliance
ECL and Article 40. These articlesregulate WV DP was closed under these Summary;
design, operation, inspection, maintenance, |regulations. Nine (9) registered Chapter 1
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Table ECS-1 (continued)
Compliance Status Summary for the WVDP in 2006

VWVDP Annual Site Environmental Report

Citation Environmental Statute, WVDP Compliance Location in
DOE Directive, Executive Order Status 2006 ASER

Executive E.O. 13101, Greening the Government  |Waste minimization, pollution Environmental
Orders(E.O.) |Through Waste Prevention, Recycling, |prevention, recycling, and Compliance
13101 and and Federal Acquisition, promoted the use|affirmative procurement objectives |Summary;
13148 of recycled and environmentally preferable |are achieved in accordance with Chapter 1

products and services by federal agencies. |written site policies and procedures.

E.O. 13148, Greening the Government  |In January 2007, these Orders were

Through Leader ship in Environmental  [revoked by E.O. 13423,

M anagement, specified that heads of Strengthening Federal

federal agencies are responsible for Environmental, Energy, and

integrating environmental accountability Transportation Management.

into day-to-day decision-making and long-

term planning processes.
42 USC 87401 |[The Clean Air Act of 1970 (CAA) and the [In 2006, the DOE maintained six | Environmental
et seq .; Title 40 INYSECL regulate the release of air NESHAP permitsfor radiological |Compliance
of the Codeof |pollutants through permitsand air quality  |emissions and one Air Fecility Summary;
Federd limits. Emissions of radionuclides are Registration Certificate for Chapters 2 and 3;
Regulations regul ated by the EPA viathe National nonradiological emissionsat the | Appendix D™
(CFR) 61, Emission Standardsfor HazardousAir |WVDP. Estimated dose from
Subpart H; Title | Pollutants (NESHAP) regulations. radiological air emissonsto the
6 of the New Nonradiological emissionsare permitted [ maximally exposed off-site
York Official Junder 6 NYCRR Part 201-4 (Minor Facility |individual in 2006 was 0.01% of
Compilation of |Registrations) the 10 millirem Subpart H standard.
Codes, Rules, Nonradiological emissions of
and Regulations nitrogren oxides and sulfur oxides
(6 NYCRR) were less than 7% of the standard

for maintaining the registration
certificate,

42 USC §11001 | The Emergency Planning and The WVDP's chemical inventory | Environmental
et seq. Community Right-to-Know Act of 1986 |was reported in 2006. No further | Compliance

(EPCRA) was designated to help local reporting was required. Summary

communities protect public health, safety,

and the environment from chemical hazards.

ECS-5

Calendar Year 2006




Environmental Compliance Summary

Table ECS-1 (continued)
Compliance Status Summary for the WVDP in 2006

Superfund Amendments and
Reauthorization Act of 1986 [SARA])
provided the regulatory framework for
remediation of releases of hazardous
substances and remediation of inactive
hazardous waste disposal sites.

determined that the WVDP did not
qualify for listing on the National
Priorities List. Therefore, no further
investigation pursuant to CERCLA
was warranted. However, if aspill
exceeds a reportable quantity,
CERCLA reporting requirements
may be triggered. The WVDP
annually reports chemical
inventories under EPCRA (also
known as SARA Titlelll) as

appropriate.

Citation Environmental Statute, WVDP Compliance Location in
O 1 DOE Directive, Executive Order Status 2006 ASER
33USC 81251 |The Federal Water Pollution Control Act |In 2006, no SPDES exceedences  |Environmental
et seg. and NY S|of 1977 (Clean Water Act [CWA]) and were noted and compliancewith  |Compliance

ECL NYSECL (Article17 [Title 8]) seek to permit requirements was confirmed |Summary;
improve surface water quality by by inspections. Monitoring of Chapters 1 and 3;
establishing standards and a system of storm water under the SPDES Appendices B™
permits. Wastewater and storm water permit continued. In February and C=
discharges are regulated by NY SDEC 2006, DOE submitted proposed
permits through the State Pollutant permit modificationsto NY SDEC
Discharge Elimination System (SPDES).  [which wereissued for public
Discharges of fill material are regulated comment and remain pending.
through permitsissued by the USACE and  |Effective September 1, 2006,
water quality certifications issued by NY SDEC approved previoudy
NY SDEC. submitted modification requests and

issued amodified permit.

E.O. 11990 E.O. 11990, Protection of Wetlands, Wetlands on the WVDP are Environmenta
directed federal agenciesto avoid, where  |periodically identified, delineated, |Compliance
possible, impacts (e.g., destruction, and mapped. In 2005, NYSDEC  |Summary
modification, or new construction) that approved the wetland delineation
would adversaly effect wetlands wherever  [report and the USACE performed a
thereisa practical alternative. Activitiesin |[field verification wetland
wetlands are regulated by the USACE and  |assessment in late 2005. The
NY SDEC permits. wetland boundaries were confirmed

by the USACE on January 26,
2006.

42 USC 89601 |The Comprehensive Environmental Based on theresults of a Environmental

et seq. Response, Compensation, and Liability |Preliminary Assessment Report Compliance
Act of 1980 (CERCLA, including the prepared for the DOE, it was Summary
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Table ECS-1 (continued)
Compliance Satus Summary for the WVDP in 2006
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Citation Environmental Statute, WVDP Compliance Location in
89N 1 DOE Directive, Executive Order Status 2006 ASER
42 USC §300f |The Safe Drinking Water Act of 1974 CY 2006 resultsfrom analysesof | Environmental
et seq. (SDWA) required that each federal agency |drinking water were reported to the | Compliance
operating or maintaining a public water Cattaraugus County Hedlth Summary;
system must comply with all federal, state, |Department (CCHD). All test Chapter 2;
and local requirements regarding safe results were within drinking water | Chapter 3;
drinking water. Compliancein New Y ork is |limits. Appendix c®
overseen by NY SDOH through the NYS
Public Health Law and county health
departments.
15 USC 82601 |The Toxic Substances Control Act of Asbestos-containing materialsand |Environmental
et seq. 1976 (TSCA) was enacted to give the EPA  [polychlorinated biphenyls (PCBs) |Compliance
the ahility to track industrial chemicals are managed in accordance with Summary
produced or imported into the U.S. written site policies and procedures.
7USC 8136 et |TheFederal Insecticide, Fungicide, and [Chemical pesticides are applied at | Environmental
seg. Rodenticide Act of 1996 (FIFRA) and the WVDP only after dternative  |Compliance
NYS ECL provided for EPA and NY SDEC [ methods are evaluated by trained | Summary
control of pesticide distribution, sale, and  |and NY SDEC-certified
use. professonals and determined to be
unfeasible.
NYSECL, NYSECL, Article 15, Title 5, Protection | The two surface water impounding |Environmenta
Article 15, Title |of Water regulated the safety of damsand [dam structuresonthe WNYNSC | Compliance
5, et seq. other surface water impounding structures, |wereinspected in April 2006. The |Summary
including construction, inspection, routine inspection identified
operation, maintenance and modification of |maintenance corrective actions that
these structures. were performed and resolved in
2006.
NY S Public Public Health Law, Article5 The WVDP Environmental Chapter 5 and
Health Law (Laboratories), Section 502 (Environmental |Laboratory (the URS Corporation | Appendix F
Laboratories, Examinations, Certifications [Laboratory) is certified for certain
of Approval) radiologica and nonradiological
congtituentsin potable and
nonpotable water, as well asfor
ashestos in solids.
16 USC §703 et [The Migratory Bird Treaty Act of 1918 |The DOE maintains, and complies |Environmental
Seg. implemented various treaties and with, aNYSDivisonof Fishand |Compliance
conventions between the U.S. and foreign  |Wildlife Bird Depredation License |Summary, Table
countries for the protection of migratory and aU.S. Fishand WildlifeBird |ECS-10
birds. Under the Act, taking, killing, or Depredation Permit for the WVDP.
possessing migratory birdsis unlawful.
ECS-7
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Table ECS-1 (concluded)
Compliance Satus Summary for the WVDP in 2006

Citation Environmental Statute, WVDP Compliance Location in
DOE Directive, Executive Order Status 2006 ASER

16 USC 81531 |The Endanger ed Species Act of 1973 Several ecological surveysof the  |Surveysare

et seg. provided for the conservation of endangered|WV DP premises have been summarized in
and threatened species of fish, wildlife, and |conducted. Except for "occasional |EIS documents
plants. transgent individuals," no plant or  {and are not

animal species protected under this |reported in the
Act are known to exist at the ASER.
WVDP.

16 USC 8470 |The National Historic Preservation Act of|Surveys have been conducted of the|Results are
1966 established a program for the WNYNSC for historic and summarized in
preservation of historic properties archaeological dtes. El'S documents
throughout the nation. and are not

reported in the
ASER.

E.O. 11988 E.O. 11988, Floodplain Management, was|No activities were performed at the |Environmental
issued to avoid adverse impacts associated |Site that would impact the 100-year | Compliance
with the occupancy and modification of flood plain within the WVDP Summary
floodplains and to avoid direct or indirect  |premises.
support of floodplain devel opment wherever,
thereis apracticable dternative.

Environmental Protection Program (DOE
Order 450.1). DOE Order 450.1, issued in Janu-
ary 2003, required that DOE sites implement an
environmental management systlem (EMS) by De-
cember 31, 2005. AnEM S isa continuing cycle
of systematic planning, implementing, evaluating,
and improving processes and actions undertaken
to achieve environmentd goals.

Environmental Management System. Since 1999,
the WV DP hasimplemented an EM Sviapalicies
and procedures that provide for accomplishing
work through proactive management, environmen-
tal stewardship, and integration of appropriate
technologiesacrossal Project functions. TheWest
Valley Nuclear Services Co. (WVNSCO) EMS
satisfies the requirements of both the “Code of
Environmental Management Principles’ for fed-
erd agencies and the Internationa Organization

for Standardization 14001, “ Environmental Man-
agement Systems. Specificationsfor Guidanceand
Use.” Elements of theWVDPEM Sare discussed
inChapter 1 and summarized in Table 1-1.

Integrated Safety Management System (ISMS).
TheEMSisanimportant part of theWVDPISMS.
Sitewide management continues to demonstrate
commitment to an dl-inclusive approach to safety
through ongoing effortsto strengthenitsintegrated
safety management program and by encouraging
worker involvement.

Anannual DOE ISM S review was conducted at
theWV DP in September 2006 using criteriaand
approach documents based principaly uponISMS
core continuing expectations listed in DOE G
450.4-1B, “Integrated Safety Management
Guide.” Thisguide encompasses | SM Sfeedback
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and improvement, work planning and control, haz-
ard analysis and work performance, and DOE
oversight. There were no deficiencies identified
inthel SM S implementation process during 2006.
Consistent with the * continuous improvement”
function of the ISMS process, several areas of
improvement, findings (requiring correction), ob-
servations (suggested, but not requiring correc-
tion), and program strengths wereidentified. The
ISMS review team determined that the WV DP
|SM Sisboth fully implemented and effective.

In 2006, WV NSCO performed the 2006 ISMS
Assessment by utilizing an employee survey based
on safety culture attributes contained in the ISM

draft manual. Results of thesurvey were presented
to the Safety Success Team and Central Safety
Committees for recommendationsto improvethe
WVNSCO ISM S and the supporting safety cul-
ture.

Radiation Protection of the Publicand theEn-
vironment (DOE Order 5400.5). Objectivesof
DOE Order 5400.5 areto ensure that (1) opera-
tionsare conducted so that radiation exposuresto
members of the public are maintained withinthe
limits established inthe Order, (2) potentia expo-
sures to members of the public are as far below
thelimitsasisreasonably achievable, (3) routine
and nonroutine releases are monitored and dose
to the public isassessed, and (4) the environment
is protected from radioactive contamination to the
extent practicable.

ThisAnnua Site Environmental Report summa:
rizesradiological releasesfromthe WV DPin 2006,
presents estimates of dose to the public and the
environment, and comparesthese valueswithre-
lease and dose standards established by DOE
Order 5400.5. (See Chapter 2 and the “Useful
Information” section at the end of thisreport.) In
2006, both releases and estimates of doseto the
public werewell within applicable limits.

ECS-9
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RadioactiveWaste M anagement (DOE Or der
435.1). The objective of DOE Order 435.1 isto
ensurethat all DOE radioactivewasteis managed
inamanner that is protective of workersand public
health and safety, and the environment. To ensure
compliance with DOE Order 435.1, radioactive
wastes a the WV DP are managed in accordance
with the “West Valley Demonstration Project
(WVDP) Waste Acceptance Manual.” The for-
mad siteprogram, updated in May 2006, defineshow
radioactive waste — including high-level waste
(HLW), transuranic (TRU) waste, low-level waste
(LLW), and the radioactive component of mixed
waste — is managed at the WV DP to (1) protect
the public from exposureto radioactive materials,
(2) protect the environment, (3) protect workers,
and (4) comply with applicablefederd, state, and
local lawsand regulations, aswell as gpplicable Ex-
ecutive Ordersand other DOE directives.

Nationwide Management of Waste. InMay 1997,
DOE Headquartersissued the Final Waste Man-
agement Programmatic environmental impact
statement (EIS) to evaluate nationwide manage-
ment and siting alternatives for treatment, stor-
age, and disposal of fivetypes of radioactive and
hazardous waste. The EIS was issued with the
intent of developing and issuing aseparate record
of decision (ROD) for each type of waste ana
lyzed. The alternatives addressed waste gener-
ated, stored, or buried over the next 20 years at
54 sitesinthe DOE complex.

In 1998, the DOE issued RODs for TRU and
nonwastewater hazardous waste. In 1999, the
DOE issued the ROD for HLW. This decision
specified that WV DP-vitrified HLW will remain
instorage onsiteuntil itisaccepted for disposal at

ageologic repository.

On February 25, 2000, the DOE issued itsROD
for the management of LLW and mixed LLW, in-
cluding West Valley's wastes. Hanford and the
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NevadaTest Site (NTS) wereidentified as desig-
nated national DOE disposal sitesfor these waste
types(Volume 65, Federa Register [FR], p. 10061
[65 FR 10061]). In 2001, West Valley success-
fully completed the program approva processfor
accesstotheNTS, andonJuly 17, 2001 received
approva to ship waste. LLW shipments from the
WV DPto the NTS have been ongoing since then.

National Environmental Policy Act (NEPA).
Under NEPA, established in 1969, the DOE isre-
quired to consider the overall environmental ef-
fects of its proposed actions. The President’s
Council on Environmenta Quality established a
screening system of analyses and documentation
that requires each proposed action to be catego-
rized according to the extent of its potential envi-
ronmental effect. The levels of documentation
include categorica exclusions(CXs), environmen-
tal assessments (EAS), and EISs.

CXsdocument actionsthat, by their nature, will
not have asignificant effect on the environment.
EAs are used to evaluate the extent to which a
proposed action, not categorically excluded, will
affect the environment. Based ontheanaysespre-
sented inan EA and considering public comment,
the DOE may determine that the proposed action
isnot amgjor federa action significantly affect-
ing the quality of the human environment within
the meaning of NEPA.. Asaresult, the DOE may
issueanaticeindicating Finding Of No Significant
Impact (FONSI) and therefore would not bere-
quired to preparean EIS. If aproposed action has
the potential for significant effects, an EIS would
be prepared that describes proposed alternatives
to an action and explains the effects of each.

In December 1988, the DOE published aNotice
of Intent (NOI) with the New York State Energy
Research and Development Authority
(NY SERDA) to prepare an EIS for the comple-
tion of theWV DPAct and closure of thefacilities

at the Western New York Nuclear Service Cen-
ter (WNYNSC).

Thedraft EIS, which describesthe potential envi-
ronmental effects associated with Project comple-
tion and various site closure alternatives, was
completedin 1996 and released without apreferred
dternativefor asix-month public review and com-
ment period. The West Valley Citizen Task Force
(CTF; seeinset), having met throughout 1997 and
1998 to review dternatives presented in the draft
ElS, issued theWest Vdley Citizen Task ForceFi-
nal Report (July 29, 1998). Thisreport provided rec-
ommendations and advice on the development of a
preferred dternative. The CTF continues to rou-
tinely meet with the site managersto discuss cur-
rent issues relating to Project cleanup, closure, and/
or long-term management of the fecilities.

In 2001, the DOE formally initiated a planto split
the scope of the 1996 draft EIS into two phases:
(2) onefor near-term waste management decision-
making and (2) onefor find decommissioning and/

West Valley Citizen Task Force

In addition to the public comment process
required by the National Environmental
Policy Act, NYSERDA, with participation
from the DOE, formed the West Valley Citi-
zen Task Force in January 1997. The mis-
sion of the Task Force is to provide advice
on the completion of the WVDP Act 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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or long-term stewardship decision-making. Each
phase would be covered by a separate EIS.

The DOE published an NOI on March 26, 2001
(66 FR 16447) formally announcing its rescoping
plan and preparation of the waste management
EIS. The DOE also published an Advance NOI
on November 6, 2001 (66 FR 56090) announcing
in advance its commitment to begin work, in co-
operation with NY SERDA, on the EIS for de-
commissioning and/or long-term stewardship.

Waste Management EIS. On May 16, 2003, the
DOE issued the draft Waste Management EIS
(68 FR 26587) for public comment. The Waste
Management EIS presented alternatives for the
management of WVDPLLW, mixed LLW, TRU
waste, and HLW. The DOE addressed public com-
ments and issued the final Waste Management
EISin January 2004.

The DOE published itsdecisioninthe Federal Reg-
ister (70 FR 35073) onJune 16, 2005. Thedecision
wasto implement AlternativeA, the preferred al-
ternative, for the management of WVDPLLW and
mixed LLW that are either currently in storage at
the site or will be generated at the site over the
next ten years. A decision on TRU wastes was
deferred, contingent upon a determination by the
DOE that thewaste meets dl statutory and regula-
tory requirements for disposal at the Waste | sola
tion Pilot Plant near Carlsbad, New Mexico. The
HLW canistersremainin storage on siteuntil they
can be shipped directly to ageologic repository.

Facility maintenance, decontamination activities,
and minor projectsthat supported HLW vitrifica
tion were documented and submitted for approval
asCXs. Based on preliminary review of proposed
activitiesfor building removal, aspart of infrastruc-
ture reduction at the WVDP, an EA was devel-
oped to evaluate potential effects on the
environment.

» Environmental Assessment DOE/EA-1552 and
FONSI. A DOE EA evaluating the proposed de-
contamination, demolition, and removal of un-
needed facilities at the WV DP was findlized and
sgned on September 14, 2006.

The EA identified 36 facilities that are (or inthe
next four yearswill be) no longer required to safely
monitor, maintain, or support futureremova of the
vitrified high-level radioactive waste, or the clo-
sure of other on-sitefacilities. The EA wascircu-
lated for review and comment to the state of New
York and other interested stakeholders for a 30-
day comment period ending July 29, 2006.

TheDOE issued aFONSI, based ontheanalysis
contained inthe EA, thereby determining that the
proposed action did not constitute amajor federal
action significantly affecting the quality of the hu-
man environment within the meaning of NEPA.
Asaresult, an EIS was not required.

» Waste Characterization, Packaging, and Ship-
ping. In 2005 and 2006, upgrades were madeto
several facilitiesand areas on site to support new
or increased activitiesto prepare ClassA, B, and
C radioactive waste for off-site shipment. Char-
acterization of waste streams (wastes that came
from the same point of origin or that had similar
physical characteristics) continued throughout
2006, and shipments took place by truck. Some
truck shipments ultimately involved transloading
torail. Details pertaining to all shipmentsin 2006
areincludedin TableECS-3.

Decommissioning and/or Long-Term Seward-
ship EIS at the VWDP and WNYNSC. The
Nuclear Regulatory Commission (NRC) isautho-
rized by the WV DPAct to prescribe decommis-
sioning criteriafor the WV DP. From 1998 until
early 2002 the NRC worked to develop decom-
missioning criteriathrough aseries of draft policy
papers and public meetings. On February 1, 2002,
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theNRC issued its“ Decommissioning Criteriafor
the West Valley Demonstration Project (M-32) at
the West Valley Site; Fina Policy Statement” in
the Federal Register (67 FR 5003). The Final
Policy Statement applied the NRC’s License Ter-
mination Rule (10 CFR Part 20, Subpart E) asthe
decommissioning criteriafor the WVDP and as
the decommissioning goal for the entire
WNYNSC.

The DOE published an NOI on March 13, 2003
(68 FR 12044) announcing itsintent to prepare, in
cooperationwithNY SERDA, the EISfor theDe-
commissioning and/or Long-Term Stewardship at
the WVDP and the WNY NSC. The DOE and
NY SERDA are joint lead agencies on this EIS,
andtheEPA, NRC, and NY SDEC are cooperat-
ing agencies. Work continued with the issuance
of aninternal multi-agency pre-decisiond draftin
September 2005. After aperiod of agency review,
alarge number of comments onthepre-decisiona
draft werereceived. These comments addressed
awide range of technical issues and challenges,
some of whichwould not be readily resolved.

InAugust 2006, to continue progresswith thispro-
cess, the DOE-WV DP requested that the NRC,
EPA, NYSDOH, NYSDEC, and NY SERDA
participate in a collaborative process (i.e., Core
Team) to resolve technical issues and make rec-
ommendations associated with thedraft EIS. The
Core Team began meeting in November 2006 and
by the spring of 2007 al agencieswere participat-
ing. The Core Team continues evaluating sitecha -
lenges and making recommendations to movethe
focus of the Project forward.

Resource Conservation and Recovery Act
(RCRA). RCRA and itsimplementing regulations
govern the life cycle of hazardous waste from
“cradle-to-grave’ and mandate that generators
take responsibility for ensuring the proper treat-
ment, storage, and ultimate disposal of their wastes.

TheEPA isresponsiblefor issuing guidelinesand
regulations for the proper management of solid
and hazardous waste (including mixed [radioac-
tiveand hazardous] waste). InNew York, the EPA
has delegated the authority to issue permits and
enforce these regulationsto NY SDEC. In addi-
tion, the U.S. Department of Transportationisre-
sponsiblefor issuing guidelines and regulationsfor
labeling, packaging, and spill-reporting for hazard-
ous and mixed wastes whilein transit.

Thereare several programsthat areimplemented
at theWV DP under RCRA regulation, including:

* hazardous waste permitting

- RCRA Part A Interim Status A pplication

- RCRA Part 373-2 Application (i.e., Part B)
* RCRA 3008(h) Admingtrative Order on Consent
* hazardous waste management
* mixed waste management/site treatment plary
Federal Facilities ComplianceAct (FFCA)/FFCA
agreement
» nonhazardous, regulated waste management

* waste minimization and pollution prevention

* New York State (NY S)-regulated underground
storagetanks

* NY S-regulated aboveground storage tanks

» medical waste management

Discussion of theimplementation of each of these
programs, including status of compliance, ispre-

sented in the subsections that follow.

Hazardous Waste Permitting. A hazardous waste
permit is required for facilities that treat or store
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large quantities of hazardous wastefor morethan
90 days or dispose of hazardous waste at the fa-
cility. New York State facilities in existence on
the datethat hazardouswaste regul ations impact-
ing their operations took effect were required to
apply for interim status from NY SDEC by sub-
mitting aRCRA Part A Interim StatusApplication
inaccordance with Title 6 of the Official Compi-
lation of Codes, Rules, and Regulaions of the State
of New York (6 NY CRR) Part 373-3. Facility op-
erations during interim status are limited to those
describedinthe Part A Applicationand must com-
ply with the Interim Status Standards regulations.

RCRA Part Alnterim Satus Application. In 1984,
the DOE notified the EPA of hazardouswaste ac-
tivitiesat the WV DP and identified the WV DP as
agenerator of hazardouswaste. InJune 1990, the
effective date of the NY S regulations governing
treatment, storage, and disposal of mixedwagte(i.e,
RCRA hazardous and Atomic Energy Commission
radioactive), a RCRA Part A Application for the
WVDP wasfiled with NY SDEC for storage and
treatment of hazardous and mixed wastes. The
WV DP has operated under interim sausever snce.

The RCRA Part A Application is revised as
changes to the site's interim status waste man-
agement operations occur. An update of theRCRA
Part A Interim StatusA pplicationiscurrently un-
der internal review. The Applicationwas revised
toincorporate NY SDEC-requested revisions, as
well as revisions identified by the DOE. The
changesin process, treatment, and storage were
projected to be cost-effective and provide flex-
ibility to manage wastes generated during future
waste management activities at theWVDP.

RCRA Part 373-2 Permit. InaJuly 16, 2003 |et-
ter to the DOE, NY SDEC made an officia re-
guest for the submittal of a Part 373-2 Permit
Application (i.e., Part B) for the WV DP. Thecom-
plete Part 373-2 Permit Application was transmit-

tedtoNY SDEC on December 23, 2004. ThisAp-
plication included RCRA closureplansfor al in-
terim status unitsthat continued to be managed in
accordancewith6 NY CRR Part 373-3 until afi-
nal determinationby NY SDEC on the Part 373-2
Permit Applicationismadeand a6 NY CRR Part
373-2 permitisissued.

In 2002, prior to submittal of the Part B Permit
Application, the WV DP submitted interim status
closureplansfor the HLW tanks 8D-1 and 8D-2,
the supernatant treatment system, and the vitrifi-
cationfacilitytoNY SDEC. NY SDEC responded
that the closure plans did not properly address
RCRA clean closure requirements. No comments
werereceived onthevitrification facility closure
plan. A revised closure plan for the vitrification
facility and two additiona closure plans (onefor
thelag storage addition #1 [LSA #1] and LSA #2
hardstand, and thecther for theinterim waste stor-
age facility [IWSF]) were submitted in Decem-
ber 2004 (separate from and prior tothe submittal
of the Part B Permit Application).

InApril 2005, the DOE transmitted nine revised
RCRA hazardous waste closure plans. The clo-
sure plans were transmitted in anticipation of
implementing interim status unit closure activities
in 2006 for one or more of the permitted units.

The DOE subsequently resubmitted revised clo-
sure plansto NY SDEC for eight of the original
nine hazardous waste management unitsin alet-
ter dated May 3, 2006. They were provided for
agency review and to confirm that the respective
unitswere planned for closure after 2005 and prior
to site decommissioning EIS starting point. The
reasonsfor therevisonswere mainly administra-
tive — to provide separate and distinct closure
plans for each individua hazardous waste man-
agement unit. Thepreviousversionsof therespec-
tive closure plans covered multipleunits.
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NY SDEC provided comments onthelag storage
building (LSB) closureplanin aletter dated May
10, 2006. The DOE responded to NYSDEC's
commentsand provided arevised closure planfor
the LSB inaletter dated June 30, 2006. In addi-
tion, the DOE revised theclosure planfor the IWSF
and submitted ittoNY SDEC inaletter dated Oc-
tober 23, 2006 (after the completion of cleanclo-
sure activities discussed in the following

paragraph).

After issuance of the FON S| and DOE/EA-1552,
the WVDP initiated clean closure of the IWSF
and the L SB. Decontamination and demalition of
both facilities was completed between June and
November 2006. Activities included notifying
NY SDEC of closure, removal of the waste, de-
contamination of the impacted areas, clean clo-
sure confirmation sampling, sample analysis,
sampleresult evaluation, and preparation of aclean
closure certification report.

Thereaults of the clean closure confirmation sam-
pling at the IWSF and the LSB showed levels of
contaminants of concern below the cleanup lev-
els established in the closure plans. Theremain-
ing concrete slabs are currently isolated with
barriers, ropes, and postings, and will remainun-
available for use until the closure has been ap-
proved by NY SDEC.

LSA #1 was aso demolished. Thisincluded the
removd of al wastes (radioactive) and demolition
of theaboveground structure. Although LSA#1 was
filed asahazardous/mixed waste management area
under the RCRA Part A Interim Status Applica
tion, it was used only to store radiological waste
and was never used for storage or management of
hazardous or mixed waste. A closure certification
report isbeing prepared to document that thisunit
was not used to manage hazardous/mixed waste.

In summary, closure plans were submitted to
NYSDEC for most of the interim status units.
NY SDEC comments on the dosure plans will be
addressed as they are received.

RCRA 83008(h) Administrative Order on
Consent. The DOE and NY SERDA entered into
a RCRA 83008(h) Administrative Order on
Consent (the Consent Order) withNY SDEC and
the EPA in March 1992. The Consent Order
required NY SERDA and the DOE’s WVDP
office to conduct RCRA-facility investigations
(RFls) at on-site solid waste management units
(SWMUSs) to determineif therehad been arelease
or if there was a potential for release of RCRA-
regul ated hazardous constituents from SWMUs.

Because many SWMUs are contiguous, or so
closetogether asto maketheir separate monitoring
impractical, many SWMUs have been groupedinto
larger units, referred to as super SWMUs
(SSWMUs). This terminology is unique to the
WVDP, and is not an official regulatory term.
Descriptions of the SSWM Us, with the associated
constituent SWMUSs, as well as the individua
SWMUs, can befound in Table ECS-4. Figures
A-9 and A-10 in Appendix A show the locations
of theWVDP SSWMUSs.

The final RFI reports were submitted in 1997,
completing theinvestigative activities associated
with the Consent Order. No corrective actions
wererequired at that time asaresult of the RFIs.

Groundwater monitoring, asrecommended inthe
RFI reports and approved by the EPA and
NY SDEC, continued during 2006 incompliance
with the requirements of the Consent Order.
Groundwater monitoring resultsare presentedin
Appendix E®and discussed in Chapter 4.

A report entitled “West Valey Demonstration
Project Solid Waste Management Unit Assess-
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ment and Current Conditions Report” was sub-
mitted toN'Y SDEC in November 2004. Thisre-
port summarized the historic activitiesat individua
SWMUsand provided environmental monitoring
dataand information on site activities performed
since the completion of the RFI reports.

After reviewing thisreport, NY SDEC determined
that corrective measures studies (CM Ss) pursu-
ant to the Consent Order wererequired for select
SWMUs a the WV DP. After discussions between
the DOE and NY SDEC, the DOE submitted to
NY SDEC a draft “ Corrective Measures Study
Work Plan for the West Valley Demonstration
Project” inAugust 2005 to address CM Srequire-
ments for six of the SWMUSs. Closure of two
SWMUswasdeferred to closure under State Pol-
lutant Discharge Elimination System (SPDES) re-
quirements. Two subsequent revisionstothework
plan, containing CM S requirements for the six
SWMUs, were submitted in 2006 in responseto
NY SDEC comments. NY SDEC provided the
DOE aconditiona approva of the work planin
October 2006, and the DOE ismodifying thework
planto addressNY SDEC’s conditions.

Concurrently, the DOE prepared fivedraft CMS
reports for the six SWMUs. Two separate
SWMUSs (the NRC-Licensed Disposal Area
[NDA] and the NDA Interceptor Trench) were
written into one CM S. The reports are currently
under internal review.

Hazardous Waste Management. Hazardous wastes
at the WVDP are managed in accordance with 6
NY CRR Parts 370-374 and 376. Hazardous and
mixed waste activities are reported to NY SDEC
annualy intheWVDP sAnnua Hazardous Waste
Report, which specifiesthe quantities of waste gen-
erated, treated, and/or disposed of, and identifiesthe
treatment, storage, and disposdl facilitiesused. The
Annua Hazardous Waste Report for 2006 was sub-
mitted toNY SDEC on February 26, 2007.

Additional repartsare submitted each year todocu-
ment hazardous waste reduction efforts. Pursuant
to Section 27-0908 of NY S Environmental Con-
servation Law (ECL), the WV DP must annually
update its Hazardous Waste Reduction Plan. The
updatesto thisplanare submittedtoNY SDEC in
twoformswhich differ dightly in scope. Theplan
isupdated biennialy toreflect changesinthetypes
and amounts of hazardous wastesgenerated at the
WVDP. The biennia update to the Hazardous
Waste Reduction Planfor CY 2006 was submit-
ted to NY SDEC on June 20, 2007. Every other
year, theAnnual Status Report issubmitted, which
isessentially an abbreviated version of the bien-
nial update. The most recent Annual Status Re-
port was submitted toN'Y SDEC on June 28, 2006
andwas approved by NY SDEC onJuly 12, 2006.

I nspectionsto assess compliance with hazardous
waste regulations were conducted by NY SDEC
inboth March and October 2006. No deficiencies
were noted.

Mixed Waste Management/Ste Treatment Plan/
FFCA/FFCA Agreement. Mixed waste contains
both a radioactive component, regulated under the
Atomic Energy Act, and a hazardous component,
regulated under RCRA.

The Federa Facilities ComplianceAct of 1992, an
amendment to RCRA, requires DOE facilitiesto
prepare a Site Treatment Plan (STP) for treating
mixed waste inventoriesto meet land disposal re-
strictionsand to update the plan annudly to account
for development of trestment technologies, capaci-
ties, and changesinmixed wasteinventories. Each
planis approved by the respective state agency or
the EPA after consultationwith other affected Sates
and after consideration of public comments.

TheWV DP STPiscomprised of two volumes: the
Background VVolume (that providesinformation on
each mixed waste stream and its preferred treat-
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ment method) and the Plan Volume (that includes
schedules for treating the mixed waste to meet
RCRA land disposal restriction requiremernts).

The DOE entered into a Consent Order with
NY SDEC for theWVDPonAugust 27, 1996 that
requirescompleting milestonesidentifiedinthePlan
Volume. The Plan is updated annually to bring
waste stream, inventory, treatment, and milestone
information current through September 30, theend
of the DOE fiscal year (FY). The Site Treatment
Plan FY 2006 Update was issued in February
2007. There were atotd of nine proposed mile-
stones for waste streams managed under the
WVDP STPand al were completed successfully
by theend of FY 2006.

Mixed waste was shipped to approved treatment
and disposal facilitiesfrom theWV DPin 2006, as
summarizedin Table ECS-3.

Nonhazardous, Regulated Waste Management.
Nonradioactive, nonhazardous material was
shipped off siteto solid waste management facili-
ties in 2006. Certain components of this waste
(lead-acid batteries and spent lamps [universal
wastes]) were reclaimed or recycled at off-site,
authorized reclamationand recycling facilities. Di-
gested dudge and treated wastewater from the
sitesanitary and industrial wastewater treatment
facility were shipped to the Buffalo Sewer Au-
thority for disposa. Quantities of nonhazardous
wasteshandled in 2006 are summarized in Tables
ECS-3and ECS-5.

Waste Minimization and Pollution Prevention.
In 2006, WV NSCO continued along-term pro-
gram to minimize the generation of LLW, mixed
waste, hazardous waste, industrid waste, and sani-
tary waste, and to promote affirmative procure-
ment as directed by Executive Orders (E.O.s)
13101 and 13148. TheAffirmative Procurement
Program specifiesresponsibilitiesand directionfor

federal agenciesin acquiring recycled and envi-
ronmentally preferable products and services as
designated by the EPA in Title 40 of the Code of
Federal Regulations (CFR) Part 247, “ Compre-
hensive Procurement Guidelinefor Products Con-
taining Recovered Materia.” WV NSCO annualy
reportsto the DOE the challenges and successes
associated with the purchase and use of these ma-
terials and services. WVNSCO also submits an
annua pollution prevention report tothe DOE sum-
maxrizing recycling and waste generation informa:
tion. See Table ECS-5, “Pollution Prevention
Progressfor FY 2006.”

New York Sate-Regulated Underground Sor-
age Tanks. RCRA regulations cover the use and
management of underground tanks for storage of
petroleum and hazardous substances and establish
minimum design requirementsto protect ground-
water resources from releases. The regulations,
specified in40 CFR Part 280, require underground
storage tanks to be equipped with overfill protec-
tion, spill prevention, corrosion protection, and lesk-
detection systems. New tanks must comply with
regulationsat thetime of installation. Inaddition, 40
CFR 112 addressesthe requirements of aspill pre-
vention control and countermeasure (SPCC) plan
for the management of oil discharged from tanks,
lines, and associated transfer activities.

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
smilar tothose of thefederal program, except that
petroleum tank fill ports must be color-coded us-
ing American Petroleum Ingtitute standardstoin-
dicatethe product being stored.

A single 550-gallon, double-walled, sted under-
ground storagetank, upgradedin 1998to bringit
into compliance with the most recent EPA require-
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ments (40 CFR Part 280.21), isused to store die-
sel fuel for the supernatant treatment system/per-
manent ventilation system standby power unit. This
tank is equipped with aboveground piping, an up-
graded interstitial leak-detection system, and a
high-level warning device, and therefore meetsthe
staterequirementsof 6 NY CRR Parts 612-614.
This isthe only underground petroleum storage
tank currently inuse at theWVDP. (Thereareno
underground chemical bulk storage tanks at the
WVDPR)

A former underground petroleum storage tank,
closed in place beforetheNY S underground stor-
age tank program closure requirements were
implemented in 1985, was removed in 1997. In
accordance with a stipulation agreement with
NY SDEC, asoil bioventing system wasinstalled
inAugust 1999 to remediate localized petroleum-
contaminated soilsinthe vicinity of thetank. The
system stimulated naturd in-situ biodegradation of
petroleum hydrocarbonsin the soil by providing
an abundant oxygen supply to existing soil micro-
organismswithin the contaminated soil zone. Sail
and groundwater samples were collected in 2002
to evauate the level of remediation achieved.
Based onthe sampleresults, NY SDEC determined
that no further remediation wasrequired. Final dis-
positionis pending the Decommissioning and/or
Long-Term Stewardship EIS.

New York Sate-Regulated Aboveground Sor-
age Tanks. New York State regulates
aboveground petroleum and chemical bulk stor-
age tanks under 6 NY CRR Parts 612614 and
Parts 595-599, respectively. Theseregulationsre-
guire secondary containment, external gaugesto
indicate the content levels, monthly visual inspec-
tions of petroleum tanks, and documented daily,
annual, and five-year inspections of chemical
tanks. Documentation relating to these periodic
inspections is maintained at the WVDP and is
available for regulatory agencies to review. Pe-

troleum tank fill ports al'so must be color-coded,
and chemical tanks must be labeled to indicate
the product stored. Petroleum bulk storageisalso
addressed through the WV DP' s SPCC plan pre-
pared inaccordancewith 40 CFR 112.

Tank regigtrationfor the WV DPat the end of 2006
included nine aboveground petroleum tanks (five
containing diesel fuel, three containing #2 fuel ail,
and one containing unleaded gasoline).

An aboveground hazardous bulk chemical stor-
age tank in the vitrification test facility was the
last remaining chemical bulk storage tank onthe
WV DPregistration. Thetank, once containing a
nitricacid mixture, was permanently closed in 2006
under the Chemical Bulk Storage Regulationsin
6 NY CRR Parts 595-599.

The most current inspections by NY SDEC con-
firmed that the petroleum storage tanks were in
compliancewithN'Y Sregulations.

Medical Waste Management. Contact with medi-
cal waste can potentialy expose humansto infec-
tious diseases and pathogens from bodily fluids.
Medical evaluations, inoculations, and |aboratory
work at the on-site Health Services office regu-
larly generate potentially infectious medica wastes
that are securely maintained in approved contain-
ers in accordance with NY SDEC requirements
(6 NYCRR Part 364.9). Volumewas minimal in
2006, therefore no medical wastewas shipped (as
summarized in Table ECS-3).

Clean Air Act (CAA). The CAA establishes a
framework for the EPA to regulate air emissions
from both stationary and mobile sources. Amend-
mentsto the CAA mandate that each state estab-
lishaprogram to regulate operation of sources of
air pollution. InNew York, NY SDEC implements
the requirements of the EPA CAATitleV permit-
ting processthrough6 NY CRR Parts 200, 201, 231,
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and 621. A listing of air permits in effect at the
WV DPcanbefoundinTable ECS-2. Table ECS-
6 presentstheair quality noncompliance episodes
for theWV DPin 2006. Asshown in Table ECS-6,
no air quality noncomplianceswere noted in 2006.

Radiological Emissions. Emissions of airborne
radionuclides areregulated by the EPA under 40
CFR 61, National Emission Standards for Haz-
ardous Air Pollutants (NESHAP), Subpart H,
Nationd Standardsfor Emissions of Radionudides
Other Than Radon From Department of Energy
Facilities. The DOE currently holds permits for
Six point sources of radionuclide emissions at the
WV DP. In 2006, stack systemsin usefor poten-
tial major emission points were inspected in ac-
cordancewith 40 CFR 61, Appendix B, Method
114. Visua ingpections, leak checks, and cleaning
were carried out, as appropriate.

M onitoring resultsfrom sampling of permitted and
nonpermitted air emission points(i.e., those points
that, dueto the low potential for release of radio-
nuclides, do not require permitting), are presented
inAppendix D®and discussed in Chapter 2.

Resultsfrom sampling of airborne releases, esti-
mates of releases from sources that do not re-
quire sampling, and estimates of releases from
diffuse sources (such as the lagoon system) are
used to estimate dose from the WVDP to the
maximally exposed off-siteindividual. Estimated
dosesare summarized inannual NESHA P reports
that are submitted to the EPA by June 30t of the
following caendar year (CY).

Estimated CY 2006 dose attributable to air
emissions from the WV DP was approximately
1.1E-03 millirem (mrem), 0.011% of the 10-mrem
NESHAP standard. (See Tables 2-3 and 2-6 for
additiond informationregarding airborneradiologi-
cal releases and estimated dose from WVDP air
emissions.)

Nonradiological Emissions. Nonradiologica point
sourcesof ar emissionsareregulated by NY SDEC.
NY SDEC issues permits for stationary sources
(e.g., stacks, ducts, vents) that emit regulated haz-
ardousair pollutantsif quantitiesreleased areabove
apredetermined threshold. Mgjor sourcefacilities
arerequired by 6 NY CRR Part 201 tofileaTitleV
Permit Application unless emissions are capped
below threshold limits. The DOE submitted and
received NY SDEC'’s approva of a plan for cap-
ping WV DP annual airborne rel eases of oxides of
nitrogen (NO, ) and sulfur dioxide (SO,) at 49.5
tons each. Releasesin 2006 were about 6.3% and
0.002%, respectively, of the capping limitsfor each.
Therefore, there were no nonradiological air per-
mit regulaory exceedancesin 2006.

Two utility steam boilers are the remaining Project
contributors of NO, and SO, These sources are
operated and monitored as required by the
NY SDECAIr Facility Registration Certificate, as
modified onMarch 22, 2005. The certificatewas
issued in accordancewith6 NY CRR Part 201-4
(“Minor Fecility Registrations”). No major sources
of nonradiological air pollutants, asdefinedin 40
CFR Part 70.2, are present at the WV DP.

Emer gency Planning and Community Right-
to-Know Act (EPCRA). EPCRA (also known
as Superfund Amendments and Reauthorization
Act [SARA] Title 111) was designed to create a
working partnership between industry, business,
state and local governments, public health and
emergency response representatives, and inter-
ested citizens. EPCRA isintended to address con-
cerns about the effects of chemicals used, stored,
and released inlocal communities.

E.O. 13148 requiresall federa agenciesto com-
ply with the following EPCRA provisionsif cer-
tain thresholds are exceeded: planning notification
(Sections 302—303), extremely hazardous sub-
stance (EHYS) release natification (Section 304),
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material safety data sheet (MSDS)/chemical in-
ventory (Sections 311-312), and toxic releaseiin-
ventory (TRI) reporting (Section 313). Compliance
with these provisions continued at the WV DPin
2006, as summarized below andin Table ECS-7.

» WV DP representatives participated in semian-
nual meetings of the Cattaraugus County Local
Emergency Planning Committee (EPCRA Sec-
tions 302-303). WV DP representatives also at-
tended meetingsheld by the Cattaraugusand Erie
County Emergency Management Services con-
cerning WV DP and other local emergency plan-
ning activities. Areahospitals and the West Valley
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 representatives continue to interface with
off-site organizations with which Memoranda of
Understanding or Letters of Agreement exist.
These organizations are annually provided an op-
portunity to participatein asite tour and updateto
better understand on-site hazards for emergency
response purposes.

On October 19, 2006, a WV DP Transportation
Event M anagement Organization exercise, Smu-
lating a transportation accident, was held to test
emergency response readiness. The exercisewas
held in the evening, with foul weather and heavy
rain, and involved asimulated vehicular accident
involving two cars and a waste truck from the
WV DP. The WV DP organization members, in-
cluding radiation protection, WVNSCO and DOE
senior management, public relations, and waste
management, werejoined in the exercise by vol-
unteer responders from the Cattaraugus County
HazM at Team, West Valley Volunteer Hose Com-
pany, Springville Volunteer Fire Department,
MachiasVolunteer Fire Department, and Bertrand
Chaffee Hospital. Feedback from the exercise
debrief sessionwas positive.

» There were no releases of EHS at the WVDP
in 2006 that triggered the rel ease natification re-
quirements of EPCRA Section 304.

» Under EPCRA Section 311, WV DP personnel
arerequired to review information about report-
able chemicals every quarter. If a hazardous
chemical not previoudly reported ispresent onsite
in an amount exceeding the threshold planning
guantity, an MSDS and an updated hazardous
chemical list are submitted to the state and local
emergency response groups. This supplemental
reporting ensuresthat the public and emergency
responders have current information about haz-
ardous chemicals at the WV DP. No new chemi-
calswereadded to the hazardous chemicalslistin
2006 and no additiona EPCRA Section 311 notifi-
cationswererequired.

» Under EPCRA Section 312 regulations, annua
reports are submitted to state and local emergency
response organizations and fire departments speci-
fying the quantity, location, and hazards associ-
ated with chemicals stored at the WV DP. In 2006,
nine reportable chemicals were stored at the
WV DP abovethreshold planning quantities. These
chemicasarelistedin TableECS-8.

 Under EPCRA Section 313, information must be
provided about releasesto dl environmental media
(e.g., air, water) of EPA-listed TRI chemicalsused
at or above specified regulatory thresholds at the
WV DP. 1n 2006, no chemical exceeded thereport-
ing threshold for the EPCRA Section 313 report.

Clean Water Act (CWA). Section 404 of the
CWA regulates the development of areas in and
adjacent to the waters of the United States. Su-
preme Court interpretations of Section 404 have
affirmed theinclusion of certain nonisolated wet-
landsin the regulatory definition of waters of the
United States. Section 404 regulates the disposal
of solids, in the form of dredged or fill material,
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into these areas by granting the USACE the au-
thority to designate disposal areas and issue per-
mitsfor theseactivities. E.O. 11990 directsfedera
agenciesto “avoid to the extent possiblethelong-
and short-term adverse impacts that destroy or
modify wetlands.” Article 24 of the NY S ECL
also contains requirements for the protection of
freshwater wetlands and adjacent buffer aress.

Section 401 of the CWA requiresapplicantsfor a
federa permit (required by Section 404) to obtain
certification from the host state that the proposed
discharge complieswith effluent- and water-qual -
ity-related limitations, guiddines, and nationd starn+
dards of performance, identified under Sections
301-303, 306-307, and 511(c) of the CWA. The
EPA delegated administration of this programto
NY Sfor activitieswithin New York.

Section 402 of the CWA regulates process, sani-
tary, certain storm water, and other effluent dis-
chargesto surfacewaters. Regulated storm water
discharges includethosethat receive runoff from
aresswhereindustrial, congtruction, or demoalition
activities are performed. Administration of Sec-
tion 402 in New York is delegated toNY SDEC,
which, under NY SECL, asoregulatesdischarges
to groundwater.

The WV DP ensures compliance with the CWA
and the NYS ECL regulating wastewater and
storm water discharges through implementation
of several programsand activitiesas follows:

* assessment and protection of wetlands

 State Pollutant Discharge Elimination System
(SPDES) permit

* stormwater discharge monitoring

* NY SDEC SPDES inspections

* process sewer integrity evaluation

» north plateau groundwater remediationand moni-
toring

* petroleumand chemical product spill control and
reporting.

Discussion of these activities and programs with
regard to their achievement of regulatory compli-
anceis presented inthe subsectionsthat follow.

Assessment and Protection of Wetlands. Juris-
dictional wetlands are defined in Section 404 of
the CWA asthose satisfying specific technica cri-
teriarelated to vegetation, soils, and hydrologic
conditions. The DOE notifies the USACE and
NY SDEC of proposed actions that could affect
wetland units not specifically exempted from regu-
lation or notification.

Wetland field assessments are periodically per-
formed and wetland mapsrevised accordingly, with
the most recent assessment and mapping com-
pleted in 2004. This assessment identified the pres-
ence of 68 jurisdictional wetlands that range in
size from 0.01 acres to 7.3 acres and cover ap-
proximately 36.5 acreswithinand adjacent tothe
WVDP premises. NY SDEC approved thiswet-
land delineation report in December 2005. The
USACE performed afield assessment and review
of gpplicabletopographic and wetland maps of the
areaonNovember 2, 2005. It was determined that
34.09 acres of wetland are waters of the United
States subject to regulation under Section 404 of
the CWA.. The remaining 2.43 acres are consid-
eredto beisolated, nonnavigable, intrastate water
that isnot subject to regulation under Section 404.
These Federa wetland boundarieswere confirmed
on January 26, 2006 by the USACE.

SPDESPermit. New York State is delegated by
the EPA to administer the Nationa Pollutant Dis-
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charge Elimination System (NPDES) under an
equivalent state program. At the WVDP,
NY SDEC regulates point-source liquid effluent
discharges to surface waters of NY S under the
SPDES permit.

NY SDEC issued amodified SPDES permit for
control of discharges of trested processand sani-
tary wastewater and storm water, effective Sep-
tember 1, 2006. The new implementation
requirementsresultedin:

* Minimummonitoring frequenciesfor 17 analyti-
cal parametersfor outfall 001 were reduced.

* ThepH limitfor sormwater runoff being dropped;
therequirement was reduced to monitoring only.

* A permit modification that eliminated the re-
guirement to use EPA Method 245.1 for mercury
analysis. NY SDEC incorporated apolicy change
for the control of mercury that added a require-
ment to useonly “ ultra-clean” EPA Method 1631
for detection of low-level total mercury for com-

pliance monitoring and reporting at outfalls 001
and 01B. Asaresult, the requirement to submit a
comparison study report between methods 1631
and 245.1 was diminated.

 Theenforcement discharge compliancelimitre-
porting unitsfor total mercury concentration being
changed from 0.2 micrograms per liter (ug/L) to
200 nanograms per liter (ng/L) at outfall 001 and
from 10 pg/L t010,000.0 ng/L at outfal 01B. The
concentration limitswere unchanged, but reporting
unitswere changed fromug/L tong/L. and thenum-
ber of significant digitswasincreased.

Asshown on Figure ECS-1, the annua number of
effluent limit exceptionstorequirementsintheste's
SPDES permit has been substantially reduced over
time, especialy when compared to the peak of 35
exceptions noted in 1986. Asindicated onthisfig-
ure, therewere no permit effluent limit exceptions
recorded during 2006. (Seealso Table ECS-9.)

The compliance points for monitoring discharges
to Buttermilk Creek tributaries, including Erdman

Limit Exceptions
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Figure ECS-1. WVDP SPDES Effluent Limit Exceptions

1993
1994

1995

1996

1997

1998 | ©
1999 | ©
2000 | ©
2001 W
2002 | ©
2003 | ©
2004 W
2005 | ©
2006 | ©

ECS-21

VWVDP Annual Site Environmental Report

Calendar Year 2006



Environmental Compliance Summary

Brook, Frank’s Creek, and Quarry Creek, are
shownon FiguresA-2,A-3, and A-4. Theroutine
monitoring points and the ssorm water monitoring
points are described in Appendix B®. M onitoring
results for 2006 are presented in Appendix C*®
and discussed in Chapter 3.

In February 2006, proposed modificationsto the
SPDES Permit were submitted toNY SDEC, and
thereafter issued for public comment. The pro-
posed modification requested by the DOE will be
to reduce monitoring frequency at outfall 007 from
three times per month to twice per month. Re-
ductionin site population and pollutant loading, as
well as in-depth knowledge of the system over
more than ten years, support the rationale to re-
duce the sampling frequency. It isalso proposed
toremovetwo sormwater outfalls (S02 and $40)
from the permitted sampling plan. The site storm
water drainage configuration has changed and
these outfallsno longer exist.

Storm Water Discharge Monitoring. The
NPDES Permit Application Regulationsfor Storm
Water Discharges, Final Rule (40 CFR Parts 122,
123, and 124, as amended), and as expressed in
Section403(p) of the CWA, require that specified
facilitiesacquire NPDES permitsfor storm water
discharge associated with industria activities.
Permitted or interim status RCRA hazardous
waste treatment, storage, and disposal facilities
are specifically defined as being associated with
industrid activity intheregulations (40 CFR Part
122.26[a][ 14][iv]).

Sincethe WVDP isan interim status RCRA fa-
cility, storm water discharges from the WVDP
qudify asbeing associated with industrial activity.
Six other groups of activities at the WVDP are
also subject to storm water permitting: 1)
aboveground container storage; 2) aboveground
and underground tank storage; 3) belowground
waste burial; 4) haul roads and railway lines; 5)

liquid waste treatment facilities; and 6) construc-
tionactivities.

There are currently 20 permitted storm water
outfallsthat are representative of eight drainage
basins (or groups) on the WNY NSC premises.
Permit requirements were achieved in 2006 by
successfully sampling and analyzing aminimum
of oneoutfall per drainage basin during each semi-
annua period of thecaendar year. All outfdlswere
successfully sampled during qualifying storm
eventsaccordingto NY SDEC requirements. See
Chapter 3for adiscussion of the storm water ana-
lytical resultsand Appendix C®for alisting of the
data.

NYSDEC SPDES Inspection. In March 2006,
NY SDEC performed an inspection of the SPDES
program. Alsoin March 2006, Empire GEO-Ser-
vices, Inc. had reported the results of a stability
analysis of the Lagoon 3 embankment performed
by aNY S-licensed Professional Engineer (PE).
Theanadysssummarized themeasures being used
to ensurethe stability of the embankment and con-
firmed theorigina (1991) safety analysis. InNo-
vember 2006, NY SDEC completed a SPDES
ingpectionthat included an examination of the con-
dition of the embankment. No deficiencieswere
noted. During the November ingpection, NY SDEC
regquested, and was later provided with, acopy of
the March 2006 stability analysisreport.

Process Sewer Integrity Evaluation. Video in-
Spection of camera-accessible process sewer lines
wasinitiated in 2003. During thisingpection, ahole
was discovered in atributary line allowing laun-
dry wastewater to discharge to subsurface soil.
The breached line was removed from service and
laundry wastewater was diverted to ancther line
with knownintegrity. Reports of thisdiscovery were
filedwithNY SDEC in2003. Video inspection of
process sewer lines was completed and the final
report was submitted to NY SDEC in the fall of
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2004. On February 17, 2005, the DOE transmitted
a summary report to NY SDEC and the EPA for
thisSWMU (BreachinLaundry Wasteweter Line).

A NY S-licensed PE performed anintegrity evalu-
ation of the process sewer system and prepared a
final report that identified fivefuture actionsto be
implemented. Work was initiated to implement
these recommendations, three of whichwere per-
formed immediately upon thereceipt of thereport
from the PE. The fourth recommendation wasto
completeintegrity testing of underground linesused
to convey strontium-90-contaminated groundwa-
ter extracted from the north plateau. The pres-
sure testing to assure sewer integrity was
completed onAugust 17, 2006. Retestingwasthen
scheduled to be done annually as part of the pre-
ventative maintenance program. Thelast recom-
mendation, to perform routine cleaning and
re-ingpection of accessiblemain servicelines and
operational clean-out risers, isto be fully imple-
mented by November 2009.

North Plateau Groundwater Remediation and
Monitoring. In November 1995, the north pla-
teau groundwater recovery system (NPGRS) was
installed at the WV DP to limit the advance of the
plume’'s main western|lobe and remove strontium-
90 from the processed groundwater. The NPGRS
continued operations throughout 2006 and was
closely monitored. In 1999, a pilot-scale perme-
able treatment wall (PTW) was installed to test
in-situ passive technology for treating contami-
nated groundwater. Thepilot PTW covered alim-
ited portion of the strontium-90 groundwater
plume. The plume has since encircled and migrated
past the PTW test area. The complex geology that
existsinthe vicinity of the pilot PTW isbelieved
to affect the performance of thewall, and thewall
itself may be affecting the pattern of groundwa-
ter flow in the plume area. Sufficient data have
been obtained to determine the effectiveness of
the PTW technology. (See” North Plateau Ground-

water Recovery System” and “ Permeable Treat-
ment Wall” in Chapter 4.)

Sampling and analysisplansto further character-
ize and evaluate the north plateau strontium-90
plume area are currently under review. In late
2006, the DOE submitted to NY SDEC a draft
“Sampling and Anaysis Plan for Characterization
of the North Plateau Plume Area’ and a draft
“Sampling Plan for Background Subsurface Soil
Dataon the North Plateau.”

Petroleum and Chemical-Product Spill Con-
trol and Reporting. The objective of the spill no-
tification and reporting program for the WVDPis
toensurethat al spillsare properly managed, docu-
mented, and remediated in accordance with ap-
plicable regulations. This policy identifies
departmenta responsibilitiesfor pill management
and proper spill-control procedures and stresses
the responsibility of each employee to notify the
plant systems operations shift supervisor whena
spill isdiscovered. Thisfirgt-linereporting require-
ment helpsto ensurethat spillsare properly evalu-
ated and managed.

Under the terms of a 1996 agreement with
NY SDEC, amended in 2005, the DOE isnot re-
quired toreport aspill of petroleum products onto
an impervious surface if the spill is less than 5
gallons (19 liters) and is cleaned up within two
hours of discovery. Any spill of 5 gallonsor less
onto the ground is entered into a petroleum spill
log that is submitted quarterly to NY SDEC.

A spill of morethan5 gallons on any surface must
also belogged, and reported within two hoursto
the NY SDEC hotline. A spill of any amount that
enters state waters must be reported to the
NY SDEC hotlinewithin two hours of discovery
and, if it hasreached navigable state waters, also
reported to the National Response Center. No such
spillsoccurred at the WV DPin 2006.
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The WV DP operators arealso required to report
spills or releases of hazardous substances in ac-
cordance with reporting requirements of RCRA,
the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) (if a
reportable quantity has been exceeded), the CAA,
EPCRA, CWA, and Toxic Substances Control Act
(TSCA). Nochemica spillsor releases exceeded
reportable quantities and, thus, no such reporting
during CY 2006 wasrequired.

SafeDrinkingWater Act (SDWA). Drinkingwa:
ter for the WV DP is obtained from surface water
reservoirsonthe WNYNSC. TheWVDP system
isconsidered anontransient, noncommunity public
water supply. The WV DP' s drinking water treat-
ment facility purifiesthewater by clarification, fil-
tration, and chlorination beforeit is distributed on
ste. To ensure compliance with the SDWA,, moni-
toring, reporting, and cross-connection control ac-
tivitiesareroutinely conducted and documented.

Monitoring and Reporting. Samples from the
WV DP drinking water system are periodically col-
lected and tested for various water quality param-
eters. (See Appendix B™ for a description of
sampling frequency and andytical constituentsand
Appendix C-6™for alisting of 2006 test results.)
Test results are reported monthly to the
Cattaraugus County Health Department, which
aso independently collects and anadlyzesamonthly
sample of WV DP tap water to determine bacte-
rial and residual chlorine content, and an annua
tap water samplefor nitrate (as nitrogen). All test
resultswerewithindrinking water limitsin 2006.

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, suchasdouble
check vaves and reduced-pressure zone valves,
must beingtalled, inspected, and maintained at stra

tegic locations at facilitieswhere hazardous mate-
ridsare used inamanner that could result intheir
introductioninto the potablewater distribution sys-
tem under low pressure conditions. TheWV DP has
atota of 13 backflow prevention devices, al of
whichweretested and repaired as necessary by a
NY SDOH-licensed tester in 2006 to ensure that
al deviceswerefunctioning properly.

Toxic SubstancesControl Act. TSCA regulates
themanufacture, processing, distribution, and use
of chemicals, including asbestos-containing mate-
rial (ACM) and polychlorinated biphenyls (PCBS).

Asbestos-Containing Material. In 2006, contin-
ued compliance was maintained with all TSCA
requirements pertaining to asbestos by managing
ACM inaccordance withthe site“ AsbestosMan-
agement Plan.” This planincludes requirements
for limiting worker exposuretoACM and for as-
bestos-abatement projects, maintenance activities,
and periodic surveillanceinspections (at least once
every three years). This plan also identifies the
inventory and status of on-site ACM.

Activitiesin 2006 included a substantial amount
of demoalition. Notification of demolitionwas sub-
mitted to the EPA Region 2 Asbestos NESHAP
Coordinator for the LSA #1 tent, north training
platform, 02 building, maintenance storage area,
IWSF, L SB, sample storage and packaging facil-
ity, fabrication shop, radwaste process (Hittman)
building, recirculation vent system, cold chemical
facility, and abandoned outdoor boiler removal
project. Surveys were conducted of each struc-
ture/facility by a certified asbestos inspector to
identify asbestos concerns. ACMs were present
inthe recirculation vent system building and the
02 building, which had nonfriable asbestos-con-
taining built-up roof systems. ThisACM was sub-
sequently removed prior to thebuilding demalition.
Also, approximately 350 linear feet of asbestos-
containing pipe insulation and approximately 50
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square feet of vessdl insulation were removed
from piping associated with two abandoned out-
door boilers. The ACM was managed in strict
accordance with the asbestos management plan.

Maintenance of signsand labelsto protect work-
erswasalso performed during all activities asso-
ciated with ACM. All ACM activities were
completed by personnel certified by the New York
State Department of Labor (NYSDOL).
WVNSCO maintainsan asbestos-handling license
issued by NY SDOL. (See Table ECS-2.)

Effective September 5, 2006, NY SDOL signifi-
cantly revised the asbestos regulations, cited as
12 NY CRR Part 56. As aresult of these regula-
tory changes, WV NSCO revised itsoperating pro-
cedures, conducted special training for the site
ashestosworkers, and applied for and was granted
site-specific variances, as necessary.

Polychlorinated Biphenyls. Because PCBs are
regulated asahazardouswasteinNY S, the DOE
continued in 2006 to manage radioactively con-
taminated PCB waste as mixed waste and nonra-
dioactive PCB waste as hazardous waste. Details
concerning PCB-contaminated radioactive waste
management, including adescription of thewaste,
proposed treatment technologies, and schedules,
can befound in the “ Site Treatment Plan, Fiscal
Year 2006 Update.”

To comply with TSCA and PCB regulations, all
activitiesinvolving the management of PCBsare
donein strict accordance withthesite“ PCB and
PCB-Contaminated M aterid Management Plan.”
The WV DP operators maintain an annual docu-
ment log that details PCB use, appropriate on-site
storage, and any changesin storage or disposa sta
tus. TheWV DP also complieswith regulationsfor
disposal of PCBs, which conditiondly alow radio-
active and nonradioactive PCBs to be stored for
more than oneyear (40 CFR Parts 750 and 761).

Federal Insecticide, Fungicide, and Roden-
ticideAct. Title 7, Chapter 6 of the United States
Code contains regul ations for environmental pes-
ticide control. In 2006, approximately 350 pounds
(160kilograms) of aNY SDEC-registered biocide
were applied by NY SDEC-licensed commercial
pesticide applicators to control agae and water-
borne pathogens in the site cooling water tower
system. Control of the organisms is necessary to
minimize the potential for cooling system damage
due to fouling from algae buildup and minimize
the potential for worker exposure to waterborne
pathogens such as Legionella.

Environmental Conservation Law - Structures
ImpoundingWatersand Structuresin Waters.
Title5 of theNY SECL containsregulationsgov-
erning the protection and safety of damsin New
York. Under the ECL, two Steearthen dams, which
form the site water supply, must beinspected and
maintained tominimizethe potentia for uncontrolled
releases of theimpounded water. InApril 2006, the
dams, induding thegrass cover, wereinspected and
properly maintained in accordancewithNY SDEC
regul ations and guidelinesto prevent soil exposure
to erosive forces of storm water runoff and other
methodsof structural failure.

Current Achievements and
Program Highlights

The Decommissioning, Decontamination,
Dismantlement, and Demoalition (D4) Project.
Aspart of the D4 Project efforts, obsolete build-
ings, systems, and components were identified,
taken apart, packaged, and shipped off site for
disposition, as appropriate. Projects in the main
plant (the former nuclear reprocessing facility) and
acrossthesite included removal of the old utility
room bailers, dismantlement of the cement solidi-
fication system, removal of thefuel receiving and
storage decontamination station, and cleanout and
refurbishment of theformer vitrification chemis-
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try l[aboratory. (See Chapter 1 for moreinforma-
tionon D4 Projects.)

Environmental Assessment. The issuance of
DOE/EA-1552 and theassociated FONSI cleared
the way for decontamination, demalition, and re-
moval of 36 WV DP structuresthat were deemed
obsolete. In 2006, 11 of these 36 structureswere
removed. Demolished fecilitiesincluded the LSA
#1 tent, the north training platform, the 02 build-
ing, the maintenance storage area, the IWSF, the
L SB, the sample storage and packaging facility,
the fabrication shop, the radwaste process
(Hittman) building, therecirculation vent system
building, and the cold chemical facility. Removal
of thesefacilities, in additiontoincreasing “green
space’ on site, will reduce the demand on re-
sources required to maintain the obsolete struc-
tures.

Waste M anagement Activities. In 2006, mate-
rials stored in a number of on-site areas were
sorted, consolidated, recycled, reused, or disposed.
Demolition debris, excessitems, and legacy ra-
dioactive and nonradioactive waste accounted for
approximately 225,000 cubic feet (6,400 cubic
meters) of waste that was eliminated from the
WV DPin 2006. That amount, combined with the
waste removed from the main plant, brought the
total amount of waste digpositioned in 2006 to about
400,000 cubic feet (11,300 cubic meters). (See
Table ECS-3 for further breakdown of waste

types))

DOE-VPP STAR Satus. In2006, WVDPem-
ployeeswere responsible for extending therecord
for the site consecutive safe work-hours to 4.58
million, spanning aperiod of morethanfour years.

WV DP STAR statusin the DOE Voluntary Pro-
tection Program (VPP) underwent DOE review
in 2006. In recognition of excellent safety and
health performance, the DOE recertified the

WVDP the VPP designation as a STAR site on
June 1, 2006. (Also see “Voluntary Protection
Program [VPP] STAR Status” in Chapter 1.)

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 designated as a Charter
Member as part of thefirst group of applicants.

Toqualify for the award, the WV DP had to dem-
onstratethat it voluntarily had adopted and imple-
mented an EM S, had attained previously specified
environmenta objectives, had made acommitment
to achievefour future gods, had apublic outreach
program, and had asustained record of environ-
mental compliance.

The WV DP renewed its application to the Per-
formance Track Program in 2004 by identifying
three commitmentsto be accomplished by theend
of CY 2006. The commitments and the 2006 an-
nual reporting accomplishmentswere:

* Reduce Halon 1301 on-site inventory by 580
pounds—In 2004, 603 poundsof ontsiteHalon 1301,
theentireon-siteinventory, was eliminaed. There
wereno additional activitiesin CY 2005 or 2006.

* Reduce tota energy usage by 10% from the
2003 baseline—Total energy usage was reduced
by 26.5%in CY 2006.

» Reduce radiological curiesin wastewater dis-
charges by 10% from the 2003 baseline — Total
radiologica curiesdischarged inwastewater was
reduced by 13%inCY 2006. (Also see“National
Environmental Performance Track” in Chapter 1.)
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Unplanned Releases. No unplanned rel eases of
pollutants or hazardous substances, radiological or
nonradiological, fromthe WV DP occurredin 2006.

Coalition Files Suit Over WVDP EIS Process.
OnAugust 26, 2005, the Codlition on West Veley
Nudear Wastes (acitizens group) filed acomplaint
inthe U.S. Digtrict Court, Western District of New
York, againg the DOE regarding work at theWWVDP.

Inits complaint, the Codlition contended that the
March 26, 2001 DOE announcement that revised
the approach to the EIS for completion of the
WV DPACct violated NEPA and the Stipulation of
Compromise Settlement between the DOE and
the Codlition. The EIS, which had beeninitiated in
1988, wasrevised into two separate studies. one
for near-term waste management decision mak-
ing and asecond for fina decommissioning and/
or long-term stewardship. (See “National Envi-
ronmental Policy Act” earlier inthischapter.)

Reaching aROD ontheWaste Management EIS
in June 2005 enabled the DOE to evaluate off-
site shipment and waste disposal, which helped
accelerate the shipping of LLW being stored at
the site and waste being generated by routine
Project activities.

Throughthe complaint, the Codlition sought to pre-
vent the DOE from taking any actions as aresult
of the Waste Management EIS. It also requested
that the DOE be ordered to completethe EIS pro-
cessas outlined in 1988, requested a declaration
that separating the EIS into two EISs violated
NEPA, and sought adeclaration that the DOE is
not empowered to reclassify waste at the West
Valley site using the “waste incidental to repro-
cessing” determination process.

Asyet, no rulings have been maderegarding this
lawsuit.

Proposed L egislation. In 2006, the impasse
continued between the DOE and NY SERDA
pertaining to the respective agency responsibili-
ties for decommissioning and/or long-term stew-
ardship at the WVDP and the WNYNSC. In
mid-2005, proposed legislation dealing with the
long-term responsibility for the WV DP had been
introduced into the U.S. House of Representa-
tives by Congressmen Kuhl, Boehlert, Reynolds,
and Higgins, and acompanion bill wasintroduced
into the U.S. Senate by Senators Schumer and
Clinton. Thehill, entitied“ West Valey Remediation
Act of 2005,” included provisions for federal
(DOE) takeover of the responsibility for the
WVDP and the entire WNY NSC from the cur-
rent owner, the state of New York. Thelegislation
directed the DOE to completeand issue adraft of
the site’'s decommissioning and long-term stew-
ardship EISwithin two years of enactment of the
law. The bill aso included a provision for mini-
mum funding levels and prohibited any new waste
from being transported to West Valley.

Thefuture progress of thislegidationisuncertain,
asit remained in congressional committee as of
theend of 2006. In January 2007, the bill wasre-
introduced intheU.S. Senate asthe“West Valley
Remediation Act of 2007.” InMay 2007, theleg-
idationwas re-introduced inthe House of Repre-
sentatives by Representative Kuhl. It remainsin
congressiona committee.

NY SERDA Files Suit to Determine Federal
Responsibilities at the West Valley Site. The
NY SERDA Board of Directors voted to autho-
rize legal action against the DOE over issuesre-
lating to ongoing cleanup responsibilities at the
West Valley site. On December 11, 2006, alegal
complaint wasfiledinU.S. District Court in Buf-
falo onbehalf of New York State against the fed-
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eral government regarding the cleanup at West
Valley. NY SERDA is a plaintiff in the lawsuit,
along with the state of New York and NY SDEC.
New York issuing the U.S. government to clarify
federal responsibilitiesfor theWest Valley site.

Currently, thelitigation has been stayed pending
the outcome of discussions amongst the parties
regarding respective cleanup responsibilities.

Environmental Actions

Construction and Demolition Debris L and-
fill (CDDL). Closure of the on-site CDDL was
completed inAugust 1986. The solid waste land-
fill areawas closed in accordancewithNY SDEC
standards for this type of landfill, following
NY SDEC approval (Mitrey, 1986) of the closure
plan (Standish, 1985). To meet routine post-clo-
surerequirements, the CDDL cover wasinspected
inthespring and fall of 2006 and found to be gen-
erdly in good condition. The grass cover on the
clay and soil capis routinely maintained and cut,
and drainageis maintained to ensure that no obvi-
ous ponding or soil erosion occurs.

NRC-Licensed Disposal Area (NDA).Asdis-
cussed previoudy inthischapter, adraft “ Correc-
tive Measures Study Work Plan for the West
Valley Demonstration Project” was submitted to
NY SDEC in 2005 and conditionally approvedin
2006. In response to Core Team comments on
theNDA, the DOE is evaluating engineering corn-
trols. Inearly 2007, the DOE committed to design
and construct infiltration controls (such as a
geomembrane cap) ontheNDA. Inaddition, plans
includeinstallation of aslurry wall upgradient of
theNDA and the potential for agroundwater/sur-
face water diversion system to deflect waters
away from the NDA.

Project Assessment Activities
in 2006

Astheprimary contractor for the DOE in CY 2006
at theWVDP, WVNSCO maintained acompre-
hensivereview program for proposed and ongo-
ing operations. Assessments were conducted
through formal surveillances and informal pro-
grams. Formd surveillances monitored compliance
withregulations, directives, and DOE Orders. The
informal program was used to identify issues or
potential problemsthat could be corrected imme-
diately.

Thelocal DOE Project office and other agencies
with respongbilitiesfor the WV DP a so indepen-
dently reviewed various aspects of the environ-
menta and waste management programs, as
discussed in preceding sections. At the conclu-
sion of the reporting period, there were no out-
standing issues that had not been satisfactorily
addressed. Overall results reflected continuing,
well-managed environmental programs at the
WVDP.
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Compliance Tables

DOE Headquarters uses environmental compliance summary information from sites across the DOE
complex to compile national environmental summary reports. The tables on the following pages
were prepared to assist in this compilation.

VWVDP Annual Site Environmental Report

Table ECS-2
WVDP Environmental Permits
PermitNameand | - Agency/Permit Description 2006 Changes Status
Number Type

West Valley NY SDEC/Hazardous Providesinterimstatus | Submitted arevised No expiration date. A
Demongtration Project  |Waste under RCRA for RCRA Part A Interim RCRA Part 373-2 Permit
RCRA Part A Interim treatment and storage of | Status Application on (i.e., Part B) Application
Status Application EPA hazardous waste November 1, 2006 that is [was submitted to
1D #NYD980779540 currently under internd  |NY SDEC on December

review. 23, 2004.
Air Facility Registration |NY SDEC/Air Emissons [Sitewide permit indudes |None No expiration date.
Cetificate 2 boilers
(9-0422-00005/00099)
Slurry-fed ceramic melter | EPA/NESHAP Slurry-fed ceramic melter [None Permit approved February
(modification to WVDP- radionuclide emissions — 18, 1997. No expiration
687-01) process building main plant stack modified date. (Request to modify
ventilation February 18, 1997 submitted to the EPA

Augugt 1999.)
Vitrification Fecility EPA/NESHAP Vitrification facility None Permit approved February
Hesting, Ventilation, and HVAC systemfor 18, 1997. No expiration
Air-Conditioning radionuclide emissions date.
(HVAC) System
01-14 Building EPA/NESHAP Liquid waste treatment  |None Issued October 5, 1987.
Ventilation System system ventilation of Modified May 25, 1989.
(WVDP-187-01) radionuclide emissionsin No expiration date.
the 01-14 building
Contact Sze-Reduction |EPA/NESHAP Contact Sze-reduction None |ssued October 5, 1987.
Fadlity and decontamination No expiration date.
(WVDP-287-01) fadility radionuclide
emissions

Supernatant Trestment  |EPA/NESHAP Supernatant trestment None Revised January 1, 1997.
System/Permanent system ventilation for No expiration date.
Ventilation System radionuclide emissions
(WVDP-387-01)
Outdoor Ventilated EPA/NESHAP Ten portable ventilation |In early 2005, arequest  |Issued December 22,
Enclosures unitsfor remova of was made to the EPA to  |1987. No expiration date.
(WVDP-587-01) radionuclides expand the maximum

number of operating units

from 10 to 15.
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Table ECS-2 (concluded)
WVDP Environmental Permits

variances for asbestos
handling and monitoring.

PermitNameand | - Agency/Permit Description 2006 Changes Status
Number Type
State Pollutant Discharge |[NY SDEC/Water Regulates dischargesto | An amended permit went |Permit expires
Elimination System surface waters from into effect on September | February 1, 2009.
(NY0000973) variouson-site sources |1, 2006.
NYSDOH Environmental [NY SDOH environmentd |Certification of the Certification was Certification expires
Laboratory Approval laboratory certification  |Environmental transferred from April 1, 2008.
Program (ELAP) Laboratory for the WVNSCO to URS
Cetification to URS anaysisof potableand  |Corporation in April
Corporation, Lab ID nonpotable water samples|2006. The certificate was
#10474 for specific radiological  [revised throughout the
and nonradiol ogi cal year as hew congtituents
congtituents and for were added. Certification
asbestos in friable was renewed on April 1,
meterial. 2007.
Buffalo Pollutant Buffalo Sewer Permit issued to hauler of |Hauler renewed permit in | Permit expires
Discharge Elimination  |Authority/sanitary sewage|wagte from the July 2007. June 30, 2008.
System (07-05-TR096)  |and sewage dudge wagtewater trestment
disposa fadility.
Chemical Bulk Storage  |NY SDEC regul ated Regigtration of bulk Asof May 2006, the If regulated CBS tanks
(CBS) (#9-000158) chemical bulk storage storage tanks used for WV DP no longer has are added a the WVDP in
tanks listed hazardous tanks regulated under the future, WV NSCO will
chemicals chemicd bulk storage includethe existing CBS
regulations (6 NYCRR | Regigtration # (CBS#9-
Parts 595-599). 000158) when submitting
the appli cation.
Petroleum Bulk Storage  |NY SDEC/petroleum bulk [Registration of bulk Renewal issued Regidration expires
(#9-008885) storage tank registration  |storage tanks used for August 18, 2006. September 2, 2011.
petroleum
Asbestos Handling NY SDOL/Asbestos WVNSCO maintainsthe |License renewed in License expireson
License (#99-0427) handling and sampling  [asbestos handling license |May 2007. May 31, 2008; each
activities aswdl as specific variance has aunique

expiration date.

Bird Depredation License

New York State Division

State license for the

License renewed on

NY Slicense expires

(32 of Fish and Wildlife removal of nests of June 30, 2006. June 30, 2007.
migratory birds

Bird Depredation Permit |U.S. Fish and Wildlife  |Federal permit for the Permit renewed on Permit expires

(MB747595-0) Service limited taking of July 6, 2007. June 30, 2008.
migratory birds and active
bird nests

Note: Permit and license expiration dates are current as of August 2007.
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Table ECS-3
Summary of Waste Management Activities at the WVDP in 2006
Waste . 2006 Weight or , . ASER
- Type of Project Discussion .
Description P ) Volume Section
Class A Legacy waste 102,871 ft3 (2,913 m®)| Waste processed, packaged, and shipped |ECS, Chapter 1
ClassB/C Legacy waste 15,761 ft° (446 m®) |Waste processed, packaged, and shipped |ECS, Chapter 1
. 3 5. |Debris around the site processed,
Industrial Legacy waste 51,431 ft (1,456 nr°) packaned, and shipped (i €., hardstands) ECS, Chapter 1
Drum Cell Waste |Waste shipping 21,010 ft* (595 m®) |Waste shipped ECS, Chapter 1
Mixed Low-Level |Waste shipping 3 3 .
Waste (STP) 2,342 ft°(66 m°) |Waste packaged and shipped ECS, Chapter 1
Main Plant D4 project 101,120 ft* (2,863 m®)|Waste packaged and shipped ECS, Chapter 1
Class A D4 project 20,992 ft3 (594 m®) |Waste packaged and shipped ECS, Chapter 1
Industrial D4 project 84,558 ft* (2,394 m"®) |Waste sorted, packaged, and shipped ECS, Chapter 1
. ] The WVDP EPA . .
Radiological Performance Track The commitment was surpassed in 2006

wastewater from
the low-level waste
treatment facility

Goal for CY 2006
was to reduce total
curies discharged at

About 10.4 million
gdlons (39.3 million
liters)

by achieving a 13% reduction, below the
2003 baseline, of curies discharged in
wastewater. This achievement was due to

ECS, Chapters
1,2,and 3

(LLWTF process improvement and corrective
[WNSP001]) iggoa” WNSP0O1 by measures implemented in 2006.
Treated sewage .
and industrial Wastevyater 3.62 million gallons The WWTF treated sewage and various ECS, Chapters
processing, S industrial wastewaters that were
wastewaters discharge (13.7 million liters) discharged through WNSPOO7 1,2,and 3
(WNSP007) '
The NPGRS operated to recover
North plateau Pump and treat groundwater from an area near the
groundwater strontium-90 (Sr-90)| 3.31 million gallons |leading edge of the Sr-90 plumeonthe |Chaptersy, 2,
recovery system  |contaminated (12.5 million liters) |north plateau. Water wastreated by ion |and 4
(NPGRS) groundwater exchange to remove Sr-90, then
transferred to the lagoon system.
NRC-licensed Groundwater was pumped and
disposal area Interceptor trench 458.9 thousand  [transferred to the LLWTF. No n-
. Chapters 1, 2, 3,
groundwater and groundwater pre] galons dodecane or tributyl phosphate were and 4
interceptor trench |treatment (1.74 million liters) |encountered in 2006, therefore no pre-
(WNNDATR) treatment was necessary.
Digested sludge from the site sanitary
Digested sanitary |Waste shipping and 252.4 tons and industrial wastewater facility was ECS
dludge disposal (229.0 metric tons) |shipped to the Buffalo Sewer Authority
for disposal.
No medical waste |The services of a permitted waste hauler
Medical Wastes  |Disposal shipped off sitein |and disposal firmisretained to manage |ECS
2006 medical wastes.
. Cleanup- 1,689.4 tons Cleanup stabilization waste included
Sanitary Weste | ilization (1,532.6 metric tons) |industrial waste. ECS, Chapter 1
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Table ECS-4

WVDP RCRA SSWMUs and Constituent SWMUs

WVDP RCRA SSWMUs and Constituent SWMUs | dentified in The RFI

Waste Storage Lockers

SSWMU SWMU Constituent SWMUs
SSWMU #1 — Low-Level 43 417 Former Lagoon 1
Waste Treatment Facilities 17 ,an'd 1,7b LLWTFand LLWTF Lagoons 2, 3,4, and 5
(LLWTF) a Neutralization pit and interceptors
SSWMU #2 — Misodllaneous |45, 6, 7, Demi nerahI zex d udge ponds, and solvent dike
Small Units and 10 Effluent mixing basin
Waste paper incinerator
SSWMU #3-Liquid Weste [#s18/18a [LWTS
Treatment System (LWTS)  |and 22 Cement Solidification System
SSWMU #4 —High-Leve #s12/12a, |HLW Vitrification Facility, and HLW Tank Farm
Waste (HLW) Storageand |13, 19, and | Vitrification Test Facility waste storage areas
Processing Area 20 Supernatant Treatment System
SSWMU #5 — Maintenance : ,
Shop Leach Fidd #3 Maintenance Shop Leach Fied
SSWMU #6—Low-Level  |#s9/0a, 15, |-29 Storage (LSA #Land #2 Hardstand)
Waste Storage Area and 16/16a Lag Storage Building, extension and addition (L SA #3 and #4)
A Old and new hardstand storage areas
SSWMU #7 — Chemical
ProcessCdll (CPC) Wagte  |#14 CPC Waste Storage Area
Storage Area
SSWMU #8 — Construction
and Demolition Debris #1 Construction and Demolition Debris Landfill
Landfill (CDDL)
SSWMU #9— NRC-Licensed [#e2, 11/11a, | NRe Hioensed Disposdl area (NDA)
Disposa Area (NDA) 23 and 39 Kerosene tanks and NDA container Sorage area
o ’ Trench interceptor project and staging areafor NDA
SSWMU #10 — Integrated
Radwaste Trestment System  [#21 IRTS Drum Cell
(IRTS)
SSWMU #11 — New York The_ SDA |s§closed radloactlvewastelmdflll that is contiguous with the
State-Licensed Disposal Area |#11 Project premises and is owned and managed by the New Y ork State Energy
(SDA) » Research and Development Authority (NY SERDA). For more information,
see the NY SERDA website at www.nyserda.org.
MU #12 — Hazardous #12 Hazardous waste storage lockers 1 to 4
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Compliance Tables

Table ECS-4 (concluded)
WVDP RCRA SSWMUSs and Constituent SWMUs

WVDP RCRA Individual SWMUs Not Associated With an SSWMU
#25 Inactive scrap metal 1andfill adjacent to bulk storage warehouse
#26 Subcontractor maintenance area
#27 Fire brigade training area
#28 Vitrification hardstand
#29 Industrial waste storage area
#30 Cold hardstand area near the CDDL
#31 NDA trench soil container area
#32 Old sewage treatment facility
#33 Exigting sewage treatment facility
#34 Storage locations for well purge water
#35 Condtruction and demolition area
. #36 Old school house septic system
Individual SWMUs #37 Contact size-reduction facility (CSRF)
#38 Drum super compactor
#39 Staging areafor the NDA
#40 Satellite Accumulaion Areas and 90-day storage areas
#41 Designated roadways
#42 Product storage area
#43 Warehouse extens on staging area
wn Fuel receiving and storage area; high-intendty container and SUREPAK ™
staging area
#45 Breach in laundry wastewater line
#46 Vitrification vault and empty container hardstand
H#AT Remote-handled waste facility
ECS- 33
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Environmental Compliance Summary

Pollution Prevention Progress for FY 2006

Table ECS-5

Recycled Materials

2006 Quantity (tons/metric tons)

ASER Discussion

Section

Office and mixed paper

30.6 tons (27.8 metric tons)

ECS, Chapter 1

Corrugated cardboard

21.6 tons (19.6 metric tons)

ECS, Chapter 1

Aluminum cans

0.077 tons (0.07 metric tons)

ECS, Chapter 1

Fluorescent bulbs

0.43 tons (0.39 metric tons)

ECS, Chapter 1

Plastic (overhead transparencies and
plastic drums)

0.66 tons (0.60 metric tons)

ECS, Chapter 1

Styrofoam peanuts

0.018 tons (0.016 metric tons)

ECS, Chapter 1

Stainless sted

30.6 tons (27.8 metric tons)

ECS, Chapter 1

Iron/steel

209.98 tons (190.49 metric tons)

ECS, Chapter 1

Other metals (steel drums)

0.22 tons (0.20 metric tons)

ECS, Chapter 1

Toner cartridges

0.46 tons (0.42 metric tons)

ECS, Chapter 1

Batteries (universal waste; lead acid
batteries)

8.90 tons (8.07 metric tons)

ECS, Chapter 1

Engine oils

0.17 tons (0.15 metric tons)

ECS, Chapter 1

Wood (chips, compost)

3.12 tons (2.83 metric tons)

ECS, Chapter 1

Electronics recycling

10 desktop computers and 11 monitors transferred

or donated for use. Chapter 1
22 desktop computers, 161 monitors and 1 laptop
sent for recycling to Federal Prison Industries Chapter 1

(UNICOR) recycling business group

Table ECS-6
WVDP 2006 Air Quality Noncompliance?* Episodes
. . Description/
Permit Type Facility Parameter Date(s) Exceeded Solutions
EPA NESHAP All All None None
NY SDEC Air All All None None

@ There were no episodes of noncompliance in 2006.
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Compliance Tables

Table ECS-7
Satus of EPCRA (SARA Title I11) Reporting at the WVDP in 2006
EPCRA Section Description of Reporting Status?
EPCRA 302-303 Planning Notification Not Required
EPCRA 304 Extremely Hazardous Substance Release Notification Not Required
EPCRA 311 Material Safety Data Sheet Not Required
EPCRA 312 Chemical Inventory Yes
EPCRA 313 Toxic Release Inventory Reporting Not Required

a“Yes” 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-8
Reportable Chemicals Above EPCRA 312 Threshold Planning
Quantities Sored at the WVDP in 2006

Hydrogen peroxide solution (35%) |Portland cement lon-exchange media

Liguid nitrogen Diesd fuel #2 Sodium hydroxide

Qils - various grades Gasoline Sulfuric acid
Table ECS-9

WVDP 2006 NPDES/SPDES* Permit Noncompliance Episodes

Permit No. of No. of No. of Perognt Description/
Type Cutfall(s) | Parameter | Permit Samples | Compliant | Compliant Solutions

Exceptions| Taken Samples Samples

SPDES All All 0 2,015 2,015 100% NA

NA - Not applicable; no permit noncompliance episodes in 2006
@ Radionuclides are not regulated under the site’'s SPDES permit. However, special requirements in the permit
specify that the concentration of radionuclidesin the discharge is subject to requirements of DOE Order 5400.5.
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Environmental Compliance Summary

Table ECS-10
WVDP Migratory Bird Nest Depredation Episodes in 2006
. Permit/License | Total Removed
Permit/License Type Parameter Limit i 2006
glij g;?r:lgtyg;: gg?m . |Remova of Active Barn Swallow Nests 15 4
glij g;?r:ggtyc\;/;: gg?m . |Removal of Active American Robin Nests 15 0
glij g;?r:lgtyg;: gg?m ¢ Removd of Active Eastern Phoebe Nests 5 0
glij g;?r:lgtyg;: gg?m . |Remova of Active Canada Goose Nests 5 1
g\e(psreDdEatci:c;nBliirgense Removd of Inactive Migratory Bird Nests Not limited 7
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Chapter 1

ENVIRONMENTAL
MANAGEMENT
SYSTEM

| 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 the late 1960s and early 1970s.
At that time, the WNYNSC was leased by
Nuclear Fud Services, Inc. (NFS) for acommer-
cid nuclear fuel reprocessing facility.

Asthe WNY NSC isno longer an active nuclear
fuel reprocessing facility, theenvironmental moni-
toring program at the WV DP focuses on measur-
ing radioactivity and chemical constituents
associated with the aged residual by-products of
the former NFS operations, the Project’s former
HLW treatment operations, and the Project’s op-
erations for management of HLW, transuranic
waste, and low-level radioactivewaste (LLW).

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. Resulting liquid wasteswere
fixed into about 20,000 drums of cemented LLW

1-1
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between 1988 and 1990 and stored on sitein the
drum cell. Vitrification of the HLW solids began
in 1996 and continued through September 2002.
(Seethe 2002 WV DPANnua Site Environmental
Report [ASER] [West Valley Nuclear Services
Company (WVNSCO) and URS, 2003] for acom-
plete description of the vitrification process.)

Over the course of vitrification, more than 12.2
million cesiunvstrontium curieswere transferred
to thevitrification facility and 275 canisterswere
filled with radioactive glass. Two additional waste
canisters were generated when the melter was
evacuated. Canisters areintemporary storagein
themain plant inashielded cell and arebeing main-
tained until adisposal facility becomesavailable.

Environmental M anagement
System

The WV DP environmental management system
(EMS) satisfiestherequirements of Department
of Energy (DOE) Order 450.1, “Environmental
Protection Program.” (Seethediscussion of DOE
Order 450.1 in the “ Environmental Compliance
Summary.”) TheEMSisasoincompliance with
the “ Code of Environmental Management Prin-
ciples’ (CEMP) for federal agencies and Inter-
nationa Organization for Standardization 14001,
Environmental Management Systems: “ Specifica:

Calendar Year 2006



Chapter 1. Environmental Management System

tionfor Guidanceand Use,” whichisbeingimple-
mented worldwide. Following the principlesand
performance objectives of the CEMP helps to
ensurethat afederal facility’senvironmental per-
formanceis proactive, flexible, cost-effective, and
sudtainable.

TheProject’sEM S providesthebasic policy and
direction for work at the WV DP through proce-
duresthat support proactive management, envi-
ronmental stewardship, and the integration of
gopropriate technologies throughout al aspects of
work. The environmental monitoring programis
an important component of the EM S and the ac-
complishment of its mission. EM Simplementation
issummarizedinTable 1-1.

Integrated Safety Management System
(ISMS) Implementation. A plantointegrateen-
vironmental, safety, and hedth (ES& H) manage-
ment programs at the WV DP was developed and
initiated in 1998. During thisdevelopment, theEM S
was identified as an integral part of the ISMS.
Implementation of an ISMS at the WVDP was
verified by the DOE Ohio Field Officein Novem-
ber 1998. Environmenta subject matter experts par-
ticipateinastewidework review group toreview
work plans, identify ES&H concerns, and specify
practices that ensurework is performed safely.

WVNSCO continuesto improve implementation of
ISMS. Inadditiontodocument and processreviews,
the 2006 ISM S annua assessment utilized anem-
ployee survey based on safety culture attributes
contained in the ISM S draft manual. The survey
results provided a sarting point for worker man-
agement discussionsthat darified prospectiveroles
and responsibilities and worker involvement. Em-
ployees and management havetaken actionstoin-
crease employeeinvolvement inwork planning.

In 2006, the DOE reviewed the WVDP'SISMS.
Although areasfor improvement were noted, the
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DOE team concluded that the WV DP ISMS is
implemented and effective.

Occaupational Safety and Environmental Train-
ing. The safety of personnel who areinvolved in
industrial operationsunder DOE cognizanceispro-
tected by standards mandated by DOE Order
440.1A, “Worker Protection Management for DOE
Federa and Contractor Employees,” which directs
compliance with specific Occupationd Safety and
Health Act (OSHA) requirements. This act gov-
ernsdiverseoccupationa hazards.

Any person working a the WVDP who has a
personal photo badge alowing unescorted access
to administrative areas of the site receives gen-
erd employee training that covers health and
safety, emergency response, and environmental
complianceissues. All visitors to theWVDPre-
celveasite-specific briefing on saf ety and emer-
gency procedures before being admitted tothesite,
Hazardous waste operations and emergency re-
sponse regulationsrequire that employees at treat-
ment, storage, and disposal facilities receive
training appropriate to their job function and re-
sponsibilities. The WV DP environmental, health,
and safety training matrix identifies the specific
training requirements for such employees.

Training programs a the WV DPinclude, but are
not limited to:

* 24-hour/40-hour hazardous waste operations
* emergency spill-responsetraining

* decontamination techniques

* waste minimization and pollution prevention

* the WV DP environmenta management program

Calendar Year 2006



Environmental Management System

Table 1-1

Elements of the Environmental Management System (EMS) at the WVDP

Environmental Policy

The environmental policy for the WVDP isto conduct all activities, including design,
construction, testing, startup, commissioning, operation, maintenance, and decontamination
and decommissioning in a manner appropriate to the nature, scale, and environmental
impacts of these activities. The WV DP management is committed to full compliance with
applicable federal and New Y ork State laws and regulations for the protection of the
environment, continual improvement, the prevention and/or minimization of pollution, and
public outreach, including stakeholder involvement.

Environmental Aspects
and Impacts

When operations have an environmental aspect, WV NSCO implements the EM S to minimize|
or eliminate any adverse potential impact. The EMS is a prerequisite for the United States
(U.S.) Environmental Protection Agency (EPA) National Environmental Performance Track
awarded by the EPA to the WVDP. Using the EM S, WV DP employees eval uate operations,
identify the aspects of operations that can impact the environment, and determine those
impactsthat are significant. The following operational aspects have been determined to have
the potential to affect the environment:

» Waste generation and management

» Atmospheric emissions

e Liquid effluents

« Storage or use of chemicals and radioactive materials
 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.

Legal and Other
Requirements

WV NSCO has implemented an environmental regulatory review and assessment process to
deliver WVDP-level requirements and guidance to all staff. New or revised requirements
(e.g., new regulations) are analyzed to determine their applicability to the 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 controls, or increasing monitoring.

Objectivesand Targets

The performance-based management system is designed to develop, align, balance, and
implement the strategic objectives for the WVDP, including environmental objectives.
Objectives and targets are developed by calendar year (CY). For the three-year period of CY
2004—-2006, WV NSCO defined three commitments under the EPA National Environmental
Performance Track (P-Track). These commitments, and progress toward achieving the
objectives, are presented in the Environmental Compliance Summary under "EPA National
Environmental Performance Track."

Environmental
M anagement Program

A pollution prevention program to conserve resources and minimize waste generation is
implemented at the WV DP. The budgeting system is designed to ensure that priorities are
balanced and that resources essential to the implementation and control of the EMS are
provided.

Structure and
Responsibility

All employees at the WV DP have specific roles and responsibilities in key areas, including
environmental protection. Environmental and waste management technical support personnel
assist the line organization with their environmental responsibilities.
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Chapter 1. Environmental Management System

Table 1-1 (concluded)

Elements of the Environmental Management System at the WVDP

Training, Awareness,
and Competence

Training on EMS requirements has been provided to staff whose responsibilitiesinclude
environmental protection. The training program includes general environmental awareness
for all employees, regulatory compliance training for select staff, and specific courses for
managers, internal assessors, EM S implementation teams, and operations personnel whose
work can impact the environment.

Communication and
Community
I nvolvement

The WV DP representatives continue to improve processes for internal and external
communications on environmental issues. Communications with the local community include
monthly meetings with the local Citizen Task Force and meetings with the general public on
aquarterly basis. Project information, including this entire ASER, is available on the internet
at http:\\www.wv.doe.gov. Notable community involvement activities by the WVDP
personnel in 2006 included participation in the United Way Day of Caring, and the
mentoring program with local schools. (See “National Environmental Policy Act” in the
Environmental Compliance Summary.)

EM S Documentation

Comprehensive, up-to-date environmental policies are written to describe the EM S. These
procedures and manuals inform staff how to control processes and perform work at the
WVDP in amanner that protects the environment.

Document Control

A comprehensive electronic document control system to ensure the effective management of
procedural documents is maintained. When facilities require additional procedures to control
their work, document-control protocols are implemented to ensure that workers have access

to the current version of procedures.

Operational Control

Operations are evaluated for the adequacy of current controls to prevent impactsto the
environment. As needed, additional administrative or engineered controls are identified and
plans for upgrades and improvements are devel oped and implemented.

Emergency
Preparedness and
Response

An emergency preparedness and response program with specialized staff provides timely
response to hazardous material releases or other environmental emergencies. This program
includes procedures for preventing, as well as responding to, emergencies.

M onitoring and
M easur ement

Liquid effluent and air-emission monitoring helps ensure the effectiveness of controls,
adherence to regulatory requirements, and timely identification and implementation of
corrective measures. A comprehensive, sitewide environmental monitoring program isin
place at the WV DP. Results are reported to regulatory agencies and summarized in this
ASER. In addition, monitoring data are assessed for adverse trends to determine site
performance, impacts from site conditions, and the need for proactive or corrective measures.

Nonconformance and
Corrective and
Preventive Actions

The WV DP employees continue to implement processes that identify and correct problems.
Thisincludes a lessons learned program to prevent recurrences, robust self-assessment and
environmental assessment programs, and an electronic action tracking system.

Records

EM S-related records, including audit and training records, are maintained to ensure integrity,
facilitate retrieval, and protect from loss.

EM S Audit

To periodically verify that the EMS is operating as intended, 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 regulatory requirements is verified
through routine inspections, operational eval uations, and periodic assessments and self-
assessments.

M anagement Review

In addition to audits, a management review process has been established to involve top
management in the overall assessment of environmental performance, the EMS, and progress
toward achieving environmental goals. This review also identifies, as necessary, the need for
changes to and continual improvement of the EMS.
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Environmental Management System

» radiation hazards and warnings

* dosimetry and respiratory protection
 medical emergency response training
* electrical safety and fire protection

Traning programs have evolved into acomprehen-
sivecurriculum of knowledge and skills necessary
to maintain the health and safety of employeesand
ensurethe continued compliance of the WV DPwith
applicableregulationsand requirements.

Safety-Trained Supervisor (STS) Program. In
November 2003, WV NSCO initiated an ST S cer-
tification program whereby employees complete
an extensive program to become safety-certified.
Certification and renewd requirementsinclude at
least 30 hours of safety-related training and suc-
cessful compl etion of acertification exam. Stan-
dards, established by the Council on Certification
of Health, Environmental, and Safety Technolo-
gists, ensurethat certified individualshave abroad
understanding of industrial safety. The benefitsat
thesiteincludeincreased safety awareness among
employees, an improved site safety culture, and
increased confidence when dedlingwith safety and
health matters during the planning and field phases
of work. WV NSCO achieved itsgoa of 100 cer-
tified safety-trained supervisorsin July of 2006.

10 Code of Federal Regulations (CFR) 851,
“Worker Safety and Health Program.” 10CFR
851 isanew law that was issued by the DOE in
February 2006 and became effective, imple-
mented, and enforced at DOE sites in February
2007. This law establishes worker safety and
health requirements that govern the conduct of
DOE contractors at nuclear and non-nuclear Stes.
It appliestoal contractors, workers, and their sub-
contractorswho have aresponsibility to perform
work at aDOE site.
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Similar to OSHA, thelaw requiresthat DOE con-
tractors provide workers with a safe and health-
ful workplacethat isfreefrom recognized hazards
that can cause death or serious physical harm. To
accomplishthis objective, thelaw establishes pro-
gram requirements specific to management re-
sponsibilities, worker rights, hazard identification
and prevention, safety and health standards, re-
quired training, recordkeeping, and reporting.

To ensure compliance, WV NSCO personnel have
revised procedures and programsto comply with
10 CFR 851. Any modification, addition, or dele-
tion that could invalidate a portion of the worker
health and safety program requires approval by
the DOE. Thesignificant impactsto theworkforce
are: (1) WVNSCO issubject toinspection by the
DOE and can be cited and fined for any violation,
(2) fire protection inspection frequencies will in-
crease to weekly or monthly from the current
schedule, (3) the creation of WV DP-310, Adden-
dum 1, “Worker Safety and Health Plan,” de-
scribes how the WV DP complies with 10 CFR
851, (4) vidationsto 10 CFR 851 will betracked.

Self-Assessments. Self-assessments continued
to be conducted in 2006 to review the manage-
ment and effectiveness of the WV DP environ-
mental protection and monitoring programs.
Results of these self-assessments are evaluated
and corrective actions are tracked through to
completion. Overal, self-assessments confirmed
that the WV DP employees continued to imple-
ment quality requirements and, in somecases, im-
provethe quality of the environmental protection
and monitoring program. (Seethe* Environmen-
tal Compliance Summary” and Chapter 5, “ Qud-
ity Assurance.”)

National Environmental PerformanceTrack.
TheWV DPhas beenrecognized by theEPA asa
charter member of the Performance Track (P-
Track) Program for implementation of itsEM S.
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| National
7 Environmental

PerformanceTrack

.S. Environmental Protection Agency

Performance Track is a partnership that
recognizes top environmental performance
among participating U.S. facilities of all
types, sizes, and complexity, public and
private. Program partners are providing
leadership in many areas, including pre-
venting pollution at its source. Currently,
the program has about 400 members and
welcomes all qualifying facilities.

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. WWNSCO, in conjunction with the
DOE, has applied for renewal for a three-
year membership in this program for 2007—
20009.

Thesiteiscurrently completing its second round
of environmental commitments. These commit-
ments have resulted in the elimination of Halon
1303, the reduction of total energy usage by 25%
from the 2003 baselineyear, and an approximate
13% reduction in total curies released in waste-
water dischargesin 2006, as compared with the
2003 basdine.

Voluntary Protection Program (VPP) STAR
Satus. OnMay 5, 2000 theWV DPreceived VPP
STAR status. Thisprestigious award was granted
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in recognition of excellent worker safety and
health programsat the WV DP. (Seeasothe“En-
vironmental Compliance Summary.”)

The WV DP was recertified in late July 2006 for
VPP STAR statusin recognition of an exemplary
worker safety program. The WV DP continuesto
emphasize safety in the workplace as transitions
in personnel, management, and work scopes cre-
atean amosphere of uncertainty . The WVNSCO
safety policy is to conduct its business at the
WVDP in a manner that ensures the safety and
well-being of employees and subcontractors. The
goasare zero unsafe acts, injuries, occupational
illnesses, unsafe conditions, environmental insults,
or radiological contaminations. By the end of 2006,
the Project’s workers had logged more than 4.5
million consecutive safework hours over aperiod
of more than four years. These safety records
confirm the attention workers pay to completing
tasks safely. On several occasionsduring 2006, a
“safety time out” was taken to evaluate whether
acourse of action was safe.

Environmental Monitoring
Program Overview

Human beings are exposed to radioactivity from
Steactivitiesprimarily through air, water, and food.
All three pathways are monitored at the WVDP,
but air and surface water pathways are the two
primary means by which radioactive material can
move off site. For detailed information about ra-
diation and radioactivity, measurement of radio-
activity, measurement of dose, and reporting of
radiological data, see the “Useful Information”
sectionlater inthisreport.

Sitegeology (typesof soil and bedrock), hydrology
(location and flow of surface water and ground-
water), and meteorology (wind speed, patterns, and
direction) are dl considered when evaluating po-
tential exposurethrough themajor pathways.
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Environmental Monitoring Program Overview

Theon-site and off-site monitoring program at the
WV DP includes measuring the concentration of
aphaand betaradioactivity, conventiondly referred
to as “gross dpha’ and “gross beta,” in ar and
water effluents. Measuring thetotal alphaand beta
radioactivity from key locations produces a com-
prehensive picture of on-site and off-sitelevels of
radioactivity fromall sources. For aDOE sitesuch
asthe WVDP, frequent updating and tracking of
the overdl radioactivity levelsineffluentsisanim-
portant tool in maintaining acceptable 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
low concentrations at theWVDP.

The radionuclides monitored at the Project are
those that might produce relatively higher doses
or that are most abundant in air and water efflu-
ents. Because man-made sources of radiation at
the Project have been decaying for morethan 35
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 collected and radionuclides
measured. See Table Ul-1 in the “Useful Infor-
mation” section for alisting of the half-lives of
radionuclides measured in WV DP samples and
related DOE protection standards. See also the
discussion of the derived concentration guides
[DCGs| inthe“Useful Information” section, later
inthisreport.)

VWVDP Annual Ste Environmental Report

The WV DP monitoring program includes
nonradiologica wastewater discharge and storm
water monitoring for water quality and chemical
constituents. Permit discharge limits, water qual-
ity standards, guiddlines, maximum contaminant
level goals, and soil cleanup criteriareference val-
ues are provided, where available, for compari-
son purposes. (SeeAppendix B® for the schedule
of sample locations and analytical requirements,
Chapter 3 for adiscussion of nonradiologica pro-
graminformation, and A ppendices C™through G™
for data presentations.)

Environmental M anagement of AqueousRa-
dioactive Waste. Water containing radioactive
material from site process operationsis collected
and treated in the low-level waste treatment fa-
cility (LLWTF), which includes the LLW treat-
ment building and associated holding lagoons.
(Weater from the sanitary sewer is managed in a
separate, nonradiological system.)

Treated process water is held, sampled, and ana-
lyzed beforeitsreleasethroughaNew York State
Pollutant Discharge Elimination System (SPDES)-
permitted outfal. In 2006, about 10.4 milliongal-
lons (39.3 millionliters) of water weretreatedin
the LLWTF system and discharged through out-
fal 001, the lagoon 3 weir. Table 1-2 summarizes
the estimated releases of radioactivity inthe 2006
discharge waters, as compared tothe previous 10-
year average. (Also, see“ Water Effluent and Am-
bient Surface Water Monitoring” in Chapter 2.)
Notethat releases of both tritium and gross alpha
and beta activity were below the 10-year aver-

ages.
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Table 1-2. 2006 Radioactivity Releases Versus

contain subsurfacemigration of thisradioactive or-
10-Year Averages®

ganic mixture, aninterceptor trenchand liquid pre-

10-Year 2006 % of treatment system (LPS) wereinstaled.

Radionuclide| Average Curies 10-Year ] ] .
curies Average Asin previous years, n-_dodecane/TBP contami-
Aqueous Discharge LLWTF nationwas not detected inthetrench water; there-
Triti 023 0,050 o0 forenowater was pre-treated by the LPSin 2006.
G” ! urzl - ' ' > Approximately 458,000 gallons (1,740,000 liters)
ar:gsl'asetap a 0.018 0.013 71% of radiologically-contaminated water weretrans-
Airbor ne Discharge ANSTACK ferr_ed from theinterceptor trenchtothe LLWTF
during the year. Results of surface and ground-
Gaseous water monitoring inthevicinity of thetrench are
Tritium 0.035 0.0012 35% discussed in Chapter 2 under “ South Plateau Sur-
lodine-129 00018 | 0.000023 1.3% face Water and Nuclear Regulatory Commission
: (NRC)-Licensed Disposal Area(NDA) Intercep-

Particulate i . u .

Gross Alona tor Trench” and in Chapter 4 under “Monitoring
o Betap 000025 [0.0000099| 3.9% onthe South Plateau: Wesathered L avery Till and

the NDA.”

a All numberswere rounded to two significant digits
after calculationswere complete. Percentages based
on the above total curie values may not exactly match
thosein thetable.

Environmental Management of AirborneRa-
dioactive Emissions. During operations, venti-
lated air from the various WV DP facilities is

North Plateau Groundwater Recovery System
(NPGRS). TheNPGRS operated throughout 2006,
recovering groundwater from an areanear thelead-
ing edge of the strontium-90 plume on the north
plateau. Approximatdy 3.3 milliongdlons(12.5mil-
lionliters) wererecovered during 2006. For amore-
detailed discussion of theplumeand the NPGRS,
see” Northeast Swamp and North Swamp Drain-
age” in Chapter 2 and “Monitoring the Sand and
Graved Unit onthe North Plateau” and “ Additional
Monitoring and Investigations” in Chapter 4.

Nuclear Regulatory Commission-Licensed
Disposal Area (NDA) I nterceptor Trench and
Pretreatment System. Radioactively contami-
nated n-dodecane, in combinationwithtributyl phos-
phate(TBP), wasdiscoveredingroundwater at the
northern boundary of the NDA in 1983, shortly af -
ter the DOE assumed control of the WVDP. To
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continuously sampled for radioactivity in gases and
particulate matter. Ventilated air ismonitored and
an darmis activated if particulate matter radio-
activity increases above preset levels. Samplesare
analyzed inthe laboratory for the specific radio-
nuclidesthat are present in theradioactive mate-
rials being handled. (See “Air Emission and
AmbientAir Monitoring” in Chapter 2.)

Ventilationair through facilities undergoing radio-
activematerial cleanup passes through high-effi-
ciency filters before being released to the
atmosphere. Thefilters are generally more effec-
tivefor particul ate matter than for gaseous radio-
activity. For thisreason, facility air trestment tends
to remove alesser percentage of gaseous radio-
activity (e.g., tritium and iodine-129) thanradio-
activity associated with particulate matter (e.g.,
strontium-90 and cesium-137). However, gaseous
radionuclide emissions still remain so far below
the most restrictive regulatory limits for public
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2006 Activities at the WVDP

safety that additional treatment technologies be-
yond those already provided are not necessary.

Table 1-2 showsthe gaseous and particul ate mat-
ter radioactivity emissionsfrom the main plant in
2006 compared to averages fromthe previous 10-
year period. These 2006 vaues are low in com-
parison with the 10-year average that includes
severa years when the vitrification system was

operating.

Environmental Management of Radiation Ex-
posur e. Environmental radiationismeasured with
thermoluminescent dosimeters (TLDs) at on-site
and off-sitelocations. (See Figs. A-12 throughA-
15 for the locations of on-site and off-site TLD
monitoring points.) Although exposureratesat most
on-site locations in 2006 were elevated with re-
Spect to background, results from perimeter TLDs
that would be more representative of exposureto
the public were statistically indistinguishablefrom
background results. (See* Direct Environmental
Radiation Monitoring” in Chapter 2.)

Changesin the2006 Environmental M onitor-
ing Program. Effective September 1, 2006, the
New York State Department of Conservation
(NY SDEC) issued amodified SPDES permit for
control of discharges of treated process and sani-
tary wastewater and storm water. Minimum moni-
toring requirements for 17 chemical parameters
at outfall 001 were reduced in collection fre-
guency. The permit nolonger specifiesapH limit
for storm water runoff; the requirement was re-
duced to monitoring only. NY SDEC incorporated
apolicy change for the control of mercury that
modified requirementsto utilize only “ ultraclean”
EPA Method 1631 for low-level detection of total
mercury for compliance monitoring and reporting.
Consequently, units used to definethelimitswere
changed from microgramsper liter (ug/L) to nano-
grams per liter (ng/L) (although the limits them-
selveswerenot changed). Themeasurement units
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to express the enforcement discharge compliance
limit for total mercury concentration was revised
from 0.2 pug/L to 200 ng/L at outfall WNSPOO1
and from 10 pg/L to 10,000.0 ng/L at outfall
WNSPO1B.

2006 Activitiesat theWVDP

Significant components, initiatives, and accomplish-
ments at the WV DP in 2006 are summarized be-
low.

The Decommissioning, Decontamination,
Dismantlement, and Demoalition (D4) Project.
Four major D4 Project efforts in the main plant
were completed in 2006. Systems and components
within the processing building were identified,
taken apart, packaged, and shipped off site for
disposal. Some of the equipment had not operated
inyears, including equipment that was part of the
original design when the plant was reprocessing
nuclear fuel. Components removed included the
old utility room boilers, the cement solidification
system, thefuel receiving and storage decontami-
nation station, and items from the former vitrifica:
tion chemistry laboratory.

Environmental Assessment (EA). On Sep-
tember 14, 2006, the DOE finalized DOE/EA-
1552, an assessment report, which evaluated the
propased decontamination, demoalition, and remova
of 36 unneeded facilities at the WVDP. These
facilitiesare, or withinthe next four yearswill be,
nolonger required to safely monitor, maintain, or
support future remova of the vitrified high-level
radioactive waste, or the closure of other sitefa-
cilities. Sincethe EA wasissued, 11 WV DPgtruc-
tures have been taken out of service and removed.
“Green space” on site has beenincreased and re-
sources are being conserved as a result of no
longer having to maintain the obsolete structures.
(Seethe discussions of the EA and the Notice of
Finding of No Significant Impact inthe“ National
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Environmental Policy Act [NEPA]” section of the
“Environmental Compliance Summary.”)

Waste M anagement and ShippingActivities.
IN2006, materialsinanumber of areaswere sorted,
consolidated, recycled, reused, or disposed. Demo-
lition debris, excessitems, and legacy radioactive
and nonradi oactive waste accounted for approxi-
mately 225,000 cubic feet (6,400 cubic meters) of
waste eliminated from the WV DP. That amount,
combined with the waste removed from themain
plant, brought thetota amount of LLW and indus-
trial waste disposed in 2006 to about 400,000 cu-
bic feet (11,300 cubic meters). (See Table ECS-3
for further breakdown of waste types.)

Since July 2001, the WV DP has been approved
to ship LLW to the Nevada Test Site (NTS), a
DOE facility. During calendar year 2006, 118 truck
shipments of LLW were safely shipped off siteto
NTSor EnergySolutionsfor disposal. LLW ship-
ping will continue during 2007.

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 astools to identify the need to insti-
tute changes.

The performance measures applicable to opera-
tions conducted at the WV DP reflect process per-
formancerelated to (1) the potentia radiological
dosereceived by the maximally exposed off-site
individual (MEOS!), (2) wastewater treatment in
the LLWTF, (3) the reduction in waste genera-
tion, and (4) theidentification of spillsand releases.

Radiation Doses to the Maximally Exposed
Off-Sitel ndividual. Animportant piece of infor-
mation derived from environmental monitoring
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program datais the potential radiological doseto
anoff-siteindividual from on-site activities. Asan
overall assessment of Project activities and the
effectiveness of the as-low-as-reasonably-achiev-
able concept, thelow potential radiological dose
tothe MEOSI isanindicator of well-managed ra
diological operations. The effectivedose equiva
lents for air effluent emissions, liquid effluent
discharges, and other liquid releases (such as
swamp drainage) from 1997 through 2006 are
graphed on Figure 1-1. Notethat the sum of these
values is well below the DOE standard of 100
mrem per year. The consistently low effluent re-
sultsindicatethat radiological activitiesat thesite
arewell-controlled. (See aso Table 2-3in Chap-
ter 2, “Environmenta Radiological Protection Pro-
gram and Dose A ssessment.”)

Improvementsin Wastewater Treatment at
the Low-Level Waste Treatment Facility.
Under the P-Track program, the WV DP com-
mitted to achieve reduction in the total annual
radiological curiesreleased in wastewater from
the LLWTF by 10% with respect to a 2003
baseline over the three-year period from 2004
through 2006. A fter excellent performancein 2004,
performance in 2005 declined to alevel short of
thegoal, although well within DOE dischargere-
quirements. A process improvement to the low-
level radioactive wastewater process was
identified and implemented in late 2005. Correc-
tive actionsincluded morerigorous system break-
through monitoring, expedited response change-out
of spent columns, and rehabilitation of treatment
components. In 2006, themodificationsidentified
by the process improvement supported achieve-
ment of the EPA Performance Track God, and
resulted in a13% reduction of curies discharged
from outfall 001 with respect to the 2003 baseline.

SPDESPermit Limit Exceptions. Effectiveop-

eration of the sitewastewater treatment facilities
isindicated by compliance withtheapplicabledis-
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Figure 1-1. Annual Effective Dose Equivalent to the Maximally Exposed Off-Site Individual

charge permit limits. Approximately 60 chemical
and water qudity constituentsare monitored regu-
larly as part of the SPDES permit requirements.
The analytical results are reported to NY SDEC
viaDischarge Monitoring Reports, required un-
der the SPDES program.

Although thegod of the LLWTF and wastewater
treatment facility operationsisto maintain efflu-
ent water quality consistently within

rective actions may include improved operation
or treatment techniques. In 1997, the DOE noti-
fied NY SDEC of the presence of mercury inthe
influent wastewater tothe LLWTF and of itslikely
presence at outfall 001 at concentrations below
thedetectablelevel of 0.2 pg/L. In 2002, amodifi-
cationto the SPDES permit required that samples
being collected for measurement of mercury be
analyzed in duplicate by EPA Method 245.1 (with

the permit requirements, occasionaly

SPDES permit limit exceptions do 2
occur. SPDES permit limit exceptions
areevaluated to determinetheir cause @
and toidentify corrective measures. % 5
=
Therewereno SPDES effluent limit ~u§ 10
exceptions during 2006. (SeeFig. 1- z
2)) Historical limit exceptionsaredis- | 5
cussed in previousASERSs. ] 0 0 0 0 0 0 0
0- : : : - : I :
Although exceptions are not always 1997 199 1999 2000 2001 2002 2008 2004 2005 2006
related to operating deficiencies, cor- Figure 1-2. Annual SPDES Effluent Limit Exceptions
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apractical quantitation limit of 0.2 ug/L) and by
newer, more-sensitive “ ultra-clean” EPA Method
1631 (withaminimum level of 0.5ng/L, whichis
equivaent to0.0005 pg/L). Resultsfrom both meth-
ods, which have been consistent with each other,
have been reported to NY SDEC on asemiannua
basis. (See “Mercury Analytical Method Study”
in Chapter 3 for adiscussion of thisstudy.)

On September 1, 2006, NY SDEC issued amodi-
fied SPDES permit which replaced the require-
ment to perform mercury analysis using EPA
Method 245.1 with arequirement to use the“ ul-
tra-clean” Method 1631 only and eliminated are-
quirement to report comparison results.

Waste Minimization and Pollution Preven-
tion. TheWVDP formalized awaste minimiza-
tion program in 1991 to reduce the generation of
L LW, mixed waste, hazardous waste, and indus-
trid and sanitary waste (e.g., paper, plastic, wood,
and scrap metal). This program is acomprehen-
sive and continual 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.
The program emphasizes good business practices,
source reduction, and recycling. (See aso the
“Waste Minimization and Pollution Prevention”
discussionunder the® Resource Con-

ing the amount of waste generated from site
activities. The cumulative nonvitrificationwaste-
recycling quantities for fiscal year 2006 are pre-
sented in Table ECS-5 in the “Environmental
Compliance Summary.”

Pollution Prevention Awareness Program. The
WV DP's Pallution Prevention Awareness Pro-
gram is a significant part of the Project’s waste
minimization program. The plan establishes the
strategic framework for integrating waste mini-
mization and pollution prevention into waste gen-
eration and reductionactivities, procuring recycled
products, reusing existing products, and conserv-
ing energy. A maingod of the program isto make
all employees aware of the importance of pollu-
tion prevention both at work and at home.

Spillsand Releases. Chemical spillsgreater than
the applicable reportable quantity must be reported
immediately toNY SDEC, the Nationa Response
Center, and other agencies as required. There
were no reportable chemical spills during 2006.

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 into the WV DP's quar-
terly log. Therewere no reportable petroleum spills

servation and Recovery Act

[RCRA]” section of the “Environ- 5
mental Compliance Summary.”)

Hazardous waste and industrial

waste volumes have been tracked

separately for vitrification-related
and nonvitrification-related waste
streams since vitrification began in
1996. 0-

Number of Spills

In 2006, WVNSCO continued its
program of reducing and eliminat-

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Figure 1-3. Number of Immediately Reportable

OOOIOO

0O O

Spills or Releases
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in 2006. Figure 1-3 showsimmediately reportable
spillsfrom 1997 to 2006.

Preventionisthe best means of protection against
spillsor releases of ail, chemicas, and hazardous
substances. To this end, WVDP employees are
trained to use equipment in accordance with stan-
dard operating procedures. Best management
practices have been developed that identify po-
tential spill sources and preventive measuresthat
will reducethelikelihood of rel eases. Spill train-
ing, notification, and reporting policies have aso
been developed to emphasize the responsibility of
each employeeto report spillsimmediately upon
discovery. First-linereporting helpsto ensurethat
spillswill be properly documented and mitigated
inaccordance with applicableregulations.
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Chapter 2

ENVIRONMENTAL
RADIOLOGICAL
PROTECTION
PROGRAMIAND
DOSEASSESSMENT

Radiation in theEnvironment

Sour cesof Radiation

Members of the public are routinely exposed to
natural and man-made sources of ionizing radia-
tion. Anindividud livinginthe United States (U.S.)
is estimated to receive an average annual effec-
tive dose equiva ent of about 360 millirem (mrem)
(3.6 milliseverts[mSv]) (National Council on Ra
diation Protection and M easurements Report 93,
1987). (See the "Useful Information” section at
the end of thisreport for discussions of ionizing
radiation and units of dose measurement.)

Most of the radiation dose to a member of the
public, about 295 mrem/year, isfrom natural back-
ground sources of cosmic and terrestrial origin
(Fig. 2-1). Theremainder, about 65 mrem/year, is
from man-made sources, including diagnosticand
therapeutic x-rays, nuclear medicine, consumer
products such as cigarettes and smoke detectors,
falout from nuclear weaponstests, and effluents
from nuclear facilities.

Radioactive materials at theWest Valley Demon-
stration Project (WV DP or Project) areresidues
from the commercid reprocessing of nuclear fuel
by a former site operator in the 1960s and early
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1970s. Each year, very small quantities of thera-
dioactive materials remaining at the WVDP are
released to the environment, primarily inair emis-
sonsor liquid discharges generated as part of rou-
tineoperations. Emissions and effluentsare strictly
controlled so that release quantities are kept as
low asreasonably achievable (ALARA).

Exposur e Pathways

Anexposure pathway consists of aroutefor con-
taminationto be transported by an environmental
medium from a sourceto areceptor where expo-
sure may occur. For example, amember of the
public could be exposed to low concentrations of
radioactive particles carried by aprevailing wind.

Table2-1 summarizesthe potential exposure path-
ways from the WV DPto the local off-site popu-
lation and describesthe rationae for including or
excluding each pathway when calculating dose
fromtheWV DP. Potential pathwaysthat are con-
sidered indose calculationsinclude: inhal ation of
gases and particulates, ingestion of locally grown
food products and game, and exposure to exter-
na penetrating radiation emitted from contaminated
materias. Drinking water is not considered apath-
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Chapter 2. Environmental Radiological Protection Program and Dose Assessment

way from the WV DP because surveys have de-
termined that no public water suppliesare drawn
from downstream Cattaraugus Creek.

Land Use Survey

Periodic surveysof local residents provideinfor-
mation about family size, sources of food, and
gardening practices. Updated population datafrom
the calendar year (CY') 2000 census was incor-
porated into WV DP analysisin 2003. Population
around the WV DP by sector and distanceis pre-
sented in FigureA-16. Information from the most
recent land use survey, conducted in early 2002,
was used to confirm the locations of the nearest
residences. Thisinformationisrequired when us-
ing computer model sfor annua dose assessments.

Doseto the Public

Each year an estimate is made of the potential
radiological dosetothe public that is attributable
to operations and effluents from the WV DP dur-
ing that calendar year. Estimates are calculated

to verify that noindividua could havereceived a
dose exceeding the limits for protection of the
public, as established by the U.S. Department of
Energy (DOE) and the U.S. Environmental Pro-
tectionAgency (EPA).

Figure 2-1 shows the estimated maximum indi-
vidud dosefrom theWVDPinCY 2006 ascom-
pared withtheaverageannua doseaU.S. resident
receivesfrom man-made and natural background
sources. Ascan be seen, estimated dose from the
WVDP would have contributed a very small
amount (0.049 mrem[0.00049 mSv]) of thetotal
annual man-made radiation dosetothe maximally
exposed off-site individual residing near the
WV DP. Thisis much less than the average dose
received from using consumer productsandisin-
sgnificant compared with average dose from natu-
ral sources.

Estimated potential dose from the Project to an
off-siteresident isalsofar below thefedera stan-
dard of 100 mrem alowed from any DOE site
operation in a caendar year, confirming that ef-

350

300 4 295
Cosmic, ground level (28)
250 Terrestrial (28)
o Internal (39) 200
§ 200
>
g Radon (200)
£ 150 1
100 - Other (2)
65 / Consumer Products (10)
- Nuclear Medicine (14)
50 - 1 —
X-Rays (39)
+— 0,049
0 ‘ ‘
Natural Man-Made WVDP Airline Crew Member

Figure 2-1. Comparison of Doses From Natural and Man-Made Sourcesto the Dose From 2006 WWVDP Effluents
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Dose to the Public

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

Exposure Pathway and Transporting
Medium

Reason for I ncluson/Exclusion

Inhalation: gases and particulatesin air (included)

Off-gite trangport of contaminants from WV DP stacks and
vents or resuspended particulates from soils or water

Ingestion: cultivated crops (included)

Loca agricultural productsirrigated with potentially
contaminated surface or groundwater; deposition on leaves
and uptake of deposited airborne contaminants

Ingestion: surface and groundwater (excluded)

No documented use of loca surface water or downgradient
groundwater wells as drinking water by local residents

Ingestion: meat, milk, and vegetabl es (included)

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

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

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

forts at the WVDP to minimize radiological re-
leases are consistent with the ALARA philoso-

phy of radiation protection.

Thefollowing sectionsof this chapter describethe
monitoring program used to measure radiationin
the environment near the WV DP, the methods
used to estimate dose, and theresults of dose as-

sessments using these measurements.
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RoutineM onitoring Program

Radiological Sampling
Program Overview

Thegod of the environmenta monitoring program
isto ensure that public health and safety and the
environment continueto be protected with respect
to potential releases from current site activities.
Toachievethisgod, possible exposure pathways
aremonitored.

Aspart of the monitoring program, samplesfrom
environmental mediaare collected each year and
measured for radioactivity.

Environmental sampling locations are shown on
mapsinAppendix A. The completeenvironmental
monitoring scheduleissummarized inAppendix B,
whichincludesadetailed listing of specific changes
to the monitoring programin 2006. Thisschedule
providesinformation on monitoring and reporting
requirements and thetypes and extent of sampling
and monitoring at each location. An explanation of
the codesthat identify the sample mediumand the
spedific sampling or monitoring locationisa sofound
in Appendix B® For example, the location code
AFGRVAL indicatesan air sample (A), collected
off-gte(F), a theGreat Valey (GRVAL) sampling
station. Location codes are used throughout this
report for ease of reference and to be consistent
withthe datareported in the appendices.

The primary focus of the monitoring programis
on surface water and air pathways, as these are
the principal means of transport of radionuclides
fromthe WVDP,

Liquid and air effluents are monitored on site by
collecting samples at locations where radioactiv-
ity isreleased or might be released. Release points
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include water effluent outfalls and plant ventila-
tion 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 theninto Cattaraugus Creek and off site.

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.

The food pathway is monitored by collecting
samples of milk and produce at near-site and re-
mote locations, samples of fish upstream and
downstream of the site, and samples of venison
from deer collected near thesiteand at background
locations. Stream sedimentsare sampled upstream
and downstream of the WV DP. On-site ground-
water and off-gteresidentia drinking water wells
areroutinely sampled.

Direct radiationis monitored on site, at the perim-
eter of thesite, in communities near thesite, and at
aremote background location.

Table 2-2 summarizes statistical comparisons of
resultsfrom monitoring locationswith resultsfrom
background locations and comparisonswith DOE
derived concentration guides (DCGs). Asin the
past, although results from marny on-site monitor-
ing points exceeded background concentrations,
few results from downstream points, and even
fewer from near-sitelocations did.
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Radiological Sampling Program Overview

Table 2-2
2006 Comparison of Radiological Results With Backgrounds and DOE DCGs
Number of LocationsWith| Number With
Samdle T SL;rr: . Results Results Greater | Locationswith Results Statistically Greater
e Type Loca? "9 | Greater Than Than than Background (Congtituent)
'S boEDCGs | Background

Air (1 background location)

Ondtear 6 0 3 ANSTACK (tritium, strontium-90, iodine-129, cesium-

emission points 137, plutonium-238, plutoni um-239/240, americium-241);
ANSTSTK (iodine-129); ANCSPFK (iodine-129)

Ongte ambient 1 0 0 None

ar points

Off-gte ambient 5 0 0 None

ar points

Surface water (2 background locations)

Onste 2 0 2 WNSPOO01 (gross dpha, gross beta, tritium, strontium-90,

controlled technetium-99, iodine-129, cesum-137, uranium-232,

effluents uranium-233/234, uranium-235/236, uranium-238,
plutonium-239/240); WNSPOO7 (gross beta)

On-ste surface 10 WNSWAMP 7 WNSPOO06 (gross beta, strontium-90, uranium-233/234,

waers (strontium-90) uranium-238); WNSP005 (gross beta, strontium-90);
WNSWAMP (gross beta, strontium-90); WNSW74A
(gross beta, strontium-90); WNNDADR (gross beta,
tritium, strontium-90); WNNDATR (gross dpha, gross
beta, tritium, strontium-90, iodine-129); WNERB53
(gross beta, strontiun+90)

Off-gte surface 2 0 2 WFBCTCB (gross beta); WFFELBR (gross dpha, gross

waters beta)

Drinking water (2 background locaions)

Onstedrinking 3 NA 0 None

water

Off-gte drinking 9 NA 0 None

water

Soil (1 background location)

Off-site soils 5 | NA | NS [Next sampling in 2007

Sediments (2 background locations, one on Buttermilk Creek and one [historicd] on Cattaraugus Creek)

Onste 3 NA 3 SNSPO06 (gross beta, strontium-90, cesium+-137);

sediments/'soils SNSWAMP (gross beta, strontium+90, cesum-137,
plutonium-238, plutonium-239/240, americium-241);
SNSW74A (cesium-137)

Off-dte 3 NA 3 SFTCSED, SFSDSED, and SFCCSED (cesium-137)

sediments

Note: Results fromair emission points, liquid effluent points, downstream water sampling points, and on-site
sampling points for all matrices may be expected to be greater than background.

NA - DOE DCGsare not applicable for these matrices.
NS - Not sampled in CY 2006
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Chapter 2. Environmental Radiological Protection Program and Dose Assessment

Table 2-2 (concluded)
2006 Comparison of Radiological Results With Backgrounds and DOE DCGs

Number of LocationsWith| Number With

Sample Tvoe| samolin Results Results Greater | Locationswith Results Statistically Greater
Pietyp Loca?i ong']s Greater Than Than than Background (Constituent)
DOE DCGs Background

Biologicals (3 background deer; 1 background per matrix for remainder)
Fish 2 NA NR/O None
Milk 4 NA 0 None
Deer 3 NA 2 BFDNEAR (cesium-137)
V egetables/ 3 NA 0 None
fruits
Environmental dosimetry (1 background)
On-site, near 15 NA 12 DNTLDs#24, 25, 26, 28, 30, 33, 35, 36, 38, 39, 40, 43
facilities
Perimeter 17 NA 0 None
Communities 2 NA 0 None

Note: Results fromair emission points, liquid effluent points, downstream water sampling points, and on-site
sampling points for all matrices may be expected to be greater than background.

NA - DOE DCGsare not applicable for these matrices.

NR - No strontium-90 data were reported for many of the fish samples because of a problemwith analytical quality contral.
Of the data that were acceptable, no results exceeded background levels.

Water Effluent and Ambient
Surface Water Monitoring

to dose via the liquid pathway. (See “Predicted
Dose From Waterborne Releases’ later in this
chapter for an estimate of the dose attributableto

The Project is drained by severa small streams.
Frank’s Creek enters the Project from the south
and receivesdrainage from the south plateau. As
Frank’s Creek flows northward, it isjoined by a
tributary, Erdman Brook, that receives effluent
from the low-level waste treatment facility
(LLWTF). After leaving the Project, Frank’s Creek
receives drainage from the north and northeast
swamp areasand Quarry Creek onthe north pla-
teau. Frank’s Creek continues across the
WNY NSC and flowsinto Buttermilk Creek, which
enters Cattaraugus Creek and leaves the
WNYNSC (Figs.A-2and A-5).

Threelocations (the LLWTF and thetwo natural
drainages from the northeast and north swamps)
arethe primary discharge sourcesthat contribute
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these sources.)

L ow-L evel Waste Treatment Facility Effluent.
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
and sometransuranicisotopesarefoundin WVDP
liquid waste because they were present in the
nuclear fuel that was once reprocessed at thesite.

The discharge from the LLWTF through the la-
goon 3 weir at outfall 001 (WNSP0OO1 onFig. A-
2) into Erdman Brook is the primary controlled
point source of radioactivity released to surface
waters from the Project. Six batch releasestotal-
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Water Effluent and Ambient Surface Water Monitoring

ing about 10.4 million gallons (39.3 million liters)
weredischarged from WNSP001 in 2006.

The total amounts of radioactivity from specific
radionuclidesinthelagoon 3 effluent arelistedin
Appendix C-2*! Theannual average concentration
of eechradionuclideisdivided by itscorresponding
DOE derived concentration guide (DCG) to
determine what percentage of the DCG was
released. As a DOE policy, the sum of the
percentages calculated for all radionuclides
released should not exceed 100%. The combined
annual average of radionuclide concentrations
from lagoon 3 effluent in 2006 was approximately
20.7% of the DCGs. Thethree mgjor contributors
tothe combined DCG (strontiunm-90, uranium-232,
and cesium-137) accounted for about 11%, 6%,
and 2%, respectively. (DCGsarediscussed and a
listing presented in the “Useful Information”
section at the end of this report.)

Variationsin radionuclide ratios from year to year
reflect the dynamic nature of the waste streams
being processed through the LLWTF. Outfall
WNSPO001 and other selected discharge pointsare
a so monitored for nonradiologica parametersun-
der theNew York State Pollutant Discharge Elimi-
nation System Permit. See “Environmental
Nonradiologica Program Information” in Chapter 3.

Northeast Swvamp and North Swamp Drainage.
These two drainages conduct surface water and
emergent groundwater from the site’s north pla-
teau off site. The northeast swamp (WNSWAMP)
issampled to monitor surfacewater drainagefrom
the northeastern portionto Frank’s Creek, and the
north swamp (WNSW74A) issampled to monitor
drainage to Quarry Creek from the northern por-
tion of the plateau (Fig. A-2).

Datasummariesfrom the twolocations arefound
inAppendix C-4™ Elevated gross betaconcentra-
tionsat WNSWAMP first noted in 1993, continued
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to be observed through 2006. Gross betaactivity at
thislocationislargely attributable to strontium-90,
concentrations of which exceeded theDOE DCG
from May through September of 2006.
WNSWAMPwasthe only point a whichaDCG
had been exceeded in2006. See Chapter 4, Figure
4-10, for agraph of annualized average strontiun-
90 concentrations at WNSWAMP in 2006. (Al-
though concentrations were below the DCG for
seven monthsduring 2006, the annualized average
remained abovethe DCG the entire year.)

Eventhoughwaterswith elevated strontium-90 con-
centrations drainfrom WNSWAMPinto Frank’'s
Creek and ultimately into Cattaraugus Creek, con-
centrationsin waters collected from Cattaraugus
Creek downstream at the first point of access by
the general publicwerenat significantly higher than
those at the upstream background | ocation.

Other North Plateau SurfaceWatersand Wa-
ter Effluent. Discharges from the LLWTF
(WNSP001) and the sewage treatment outfall
(WNSP0Q7) leave the site through the combined
facility liquid dischargeinto Frank’s Creek a point
WNSP006. Radiological resultsfrom WNSPOO7
and WNSPO006 are summarized in Appendices
C-2""and C-5%, respectively.

Many of the constituents detected in effluent from
WNSPO01 were not detectable a short distance
downstream at |ocation WN SP006.

Also monitored areoverland drainage and ground-
water seepage on the east side of the main plant
(point WNSP005) and coolant water from a.con-
tained basinwithinthefadility (point WNCOOLW).
Summariesof radiologica datafor WNSP005 and
WNCOOLW arefound inAppendix C-4™.

Detectable results from these locations were al

less than 10% of their respective DOE DCGsin
CY 2006.
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Chapter 2. Environmental Radiological Protection Program and Dose Assessment

South Plateau Surface Water and Nuclear
Regulatory Commission (NRC)-Licensed
Disposal Area (NDA) Interceptor Trench.
Twoinactive underground radicactivewaste dis-
posal areas, the NDA and the New York State-
Licensed Disposal Area (SDA), lie on the south
plateau of the site. The SDA is managed by the
New York State Energy Research and Develop-
ment Authority and the NDA is managed by the
DOE. Alsolocated onthe south plateau isthedrum
cell, an aboveground structure used to store ap-
proximately 20,000 drums of processed low-level
radioactive waste. (During 2006, the WV DP be-
gan shipping the drumsto an off-sitefacility.) Sur-
face waters are routinely monitored at severa
pointsaround these areas (Fig. A-2). In addition,
samples are collected by the New York State
Department of Heath (NY SDOH) from thetwo
streams that receive drai nage from the south pla-
teau: Frank’s Creek (WNFRC67) and Erdman
Brook (WNERB53).

NRC-Licensed Disposal Area. Samples are col-
lected from asump at the lowest point in the col-
lectiontrench system that intercepts groundwater
from the northeastern and northwestern sides of
the NDA (interceptor trench at sampling point
WNNDATR). Water collected underground at this
location is pumped to the LLWTF for treatment
prior todischargeat outfall WNSPOO1. (See Chap-
ters 1 and 4 for additiona detail onthe NDA In-
terceptor Trench and Pretreatment System.) If
contaminationwere to migrate throughthe NDA,
it would most likely befirst detected at theinter-
ceptor trench. Annual concentrations from
WNNDATR arelisted inAppendix C-4"and quar-
terly results arelisted under “NDATR” inAppen-
dix E™

Surface water drainage downstream of the NDA
is also monitored at point WNNDADR and at
Erdman Brook (point WNERB53), beforeit joins
with drainage from the main plant and lagoon ar-
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eas. Somedrainage fromwestern and northwest-
ern portions of the SDA isalso captured at these
sampling points. Resultsfrom WNNDADR and
WNERB53 are summarized inAppendices C-4™
and C-5 respectively.

Although strontium-90 and associated gross beta
results at all three locations were elevated with
respect to background concentrations from But-
termilk Creek (WFBCBKG), al werefar below
the strontium-90 DCG. Residual soil contamina-
tion from past waste buria activitiesisthought to
be the source of the strontium-90 activity. The
NDA isthought to be the predominant source of
gross beta activity observed at WNNDATR.

Tritium concentrations have generally decreased
over timeat both WNNDATR and WNNDADR.
Sincethehaf-lifeof tritiumisdightly longer than
12 years, decreasing tritium concentrations may
be partially attributable to radioactive decay.

New York Sate-Licensed Disposal Area. Im-
mediately south of the SDA, Frank’s Creek is
sampled to monitor surfacedrainagefromthearea
around thedrum cell (point WNDCELD, on Fig.
A-2). To the north of the SDA, Frank’s Creek is
again sampled to monitor drainage downstream
of thedrum cell and the eastern and southern bor-
dersof the SDA (point WNFRC67). Summaries
of resultsfrom WNDCEL D and WNFRC67 are
found inAppendix C-5™

Off-Site SurfaceWater. Surfacewater samples
arecollected at four off-site locations, background
and downstream locations on both Buttermilk
Creek and Cattaraugus Creek. Sampling locations
are shown on Fig. A-5. Results are presented in
Appendix C-5™

Buttermilk Creek at Fox Valley Road and Tho-

mas Cor nersBridge. Buttermilk Creek isthema:
jor surface drainage from the WNYNSC. The
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Drinking Water Monitoring

background monitoring point islocated upstream
of theWVDPat Fox Valley Road (WFBCBK G)
and the downstream point is located at Thomas
Corners Bridge (WFBCTCB), just before But-
termilk Creek enters Cattaraugus Creek.

Cattaraugus Creek at Bigelow Bridge and
Felton Bridge. Background samples are collected
at Bigelow Bridge (WFBIGBR) before the point
where Buttermilk Creek flows into Cattaraugus
Creek. Downstream of that point, samples are
collected at Felton Bridge (WFFELBR), thefirst
point of public access below theWVDP.

Asnoted inTable 2-2, average gross beta concen-
trations at WFFELBR were greater than back-
ground concentrations. However, they were
detected at less than 2% of the DOE DCG for
strontium-90 (see Table C-5A™). Elevated gross
beta concentrations may be attributed to small
amounts of radioactivity moving from thesite via
Frank’s Creek. Figure2-2 showsgrassapha, gross
beta, and tritium results over the past ten years at

Felton Bridge. For themast part, tritium concentra:
tionsrepresent detectionlimits and not detected ra-
dioactivity. Taking into account seasonal
fluctuations, gross betaactivity hasremained rela-
tively constant at thislocation over thelast decade.

Drinking Water Monitoring

Drinking water (potable water) is sampled both
off steand on site. Off-sitedrinking water samples
are taken from wells that represent the closest
unrestricted use of groundwater near the Project;
none of thesewells draw from groundwater units
underlying the site. Project drinking water and util-
ity water is drawn from two on-site surface wa-
ter reservoirs.

On-SiteTap Water. On-stedrinking water sources
were monitored for radionuclides & four locations:
theentry point at the utility room (WNDNKUR),
the Environmental Laboratory (WNDNKEL), the
maintenance shop (WNDNKMYS), and the main
plant (WNDNKM P). Datatables may befound in

Tritium

107 -\J\/\A,\J\MA’\/,—‘\[/\,‘\/JM\/\/JA’\/\A/\/

=
= Beta
O 1E08
=
1509
Alpha
1E-10 e e T T T T T T T
N~ @ o) o o I %) 3 To) ©
[ 1) o) S o o o =) o =)
) ) ) S S S S
= = = « « « « « « «

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

2-9

VWVDP Annual Ste Environmental Report

Calendar Year 2006
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Appendix C-6™" In addition, astanding water pond
(WNSTAWD9) near the site'sdrinking water reser-
voirswasmonitored. Resultsarelisted inAppendix
C-5%

Off-Site Drinking Water Wells. Nine off-site
privateresidential groundwater wellsnear thesite
and atenth background well south of thesitewere
sampled in 2006. Sampling locations are shown
onFiguresA-11,A-14, and A-15. Resultsare pre-
sented inAppendix C-6™

Results from both on-site and off-site samples
were statistically indistinguishable from back-
ground vaues.

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. The 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). (Notethat these sediment samples may
be partially composed of soils, depending on an-
nual rainfall and stream flow patterns.)

The NRC and the EPA, in 22002 memorandum
of understanding (MOU) pertaining to decommis-
sioning and decontamination of contaminated Sites,
agreed upon concentrations of residud radioac-
tivity in soil that would trigger consultation between
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thetwo agencies. Consultation “trigger” levelsfor
contaminationin both residential and industrial soil
arelisted in Table G-1D®for radionuclides found
at the WVDP.

INn2006, the NRC, inadecommissioning guidance
document (NUREG-1757,Vdl. 2, 2006), provided
concentration screening values for common ra-
dionuclidesin soilsthat could result inadoseof 25
mrem/year. The screening level sfor radionuclides
found at theWVDParelisted in Table G-1D™.

Resultsfrom on-site sediment samples collected in
2006 are presented inAppendix G-2. Asexpected,
concentrations of several radionuclides exceeded
concentrationsin background soils. (See Table 2-2
for aligting.) Becausethe on-site sediment samples
may be partialy composed of soils, theresultswere
compared with both the“trigger” levels from the
MOU andthescreening vauesfromNUREG-1757.
Results for al radionuclides except cesium-137
werelower thantheMOU and NUREG-1757 vd-
ues. Cesium-137 concentrations at locations
SNSP006 and SNSWAMPwere higher than both
theMOU “trigger” levelsand the NUREG-1757
screening values. Elevated cesum-137 concentra
tions at these locations are thought to be attribut-
ableto historical releases.

Off-Site Sediments. Sediments are collected at
one background location upstream of the WV DP,
Buttermilk Creek a Fox Valley Road (SFBCSED).
Background dataare compared with datafrom three
downstream points. Buttermilk Creek at Thomas
Corners Road (SFTCSED), Cattaraugus Creek at
Feton Bridge (SFCCSED), and Cattaraugus Creek
at the Springvilledam (SFSDSED) (Fig. A-5). The
first two pointsare co-located with water sampling
locations. The third is behind the Springville dam
where significant sediment deposition occurs, in-
cluding sediments that may have adsorbed radio-
nuclides from the site. See Appendix G-2* for
resultsfrom off-site sediments.
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Figure2-3. Ten-Year Cesium-137 Concentrationsin Sediment From Cattaraugus Creek Downstream of the
WVDP (SFCCSED) Compared With Historical Average Upstream Concentrations (SFBISED [solid lin€])
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A plot of annual cesium-137 concentrations over
10 years at downstream sampling location
SFCCSED isillustrated on Figure 2-3. Asthefig-
ure indicates, cesium-137 concentrations at
SFCCSED, dthoughrelatively stable, are consis-
tently higher than the ten-year average cesium-
137 concentration at theformer background location
(SFBISED). Even so, the levels are far lower a
these downstream locations than those of natu-
rally occurring gamma emitters, such as potas-
sium-40. (See Table G-2E™)

Air Emisson and Ambient
Air Monitoring

Federa laws alow air containing small amounts
of radioactivity to be released from plant ventila-
tion stacks during normal operations. Therelease
must meet dose criteriaspecified in the National
Emission Standards for HazardousAir Pollutants
(NESHAP) regulationsto ensurethat the public's
health and safety and the environment are pro-
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tected. See” Radiological Emissions’ inthe Envi-
ronmental Compliance Summary.

M easured radionuclide concentrationsin ar arealso
compared withDOE DCGs. UnlikeNESHA P dose
criteria, the DOE DCGs are expressed in units of
microcuriesper milliliter (UCi/mL) and canbedirectly
compared with measurements from the monitoring
program. Although the DOE DCGs are applicable
only wherethe public may breathear containing ra-
dionuclides, the DCGsare used at the WVDPasa
tool for evaluating arborne emissions a the point of
release. DCGs for radionuclides of interest at the
WVDP are found in Table UI-1 inthe “Useful In-
formation” section at the end of this report. When
only gross dphaand betameasurements are avail-
able, activity isassumed to comefrom americium-
241 and gtrontium-90, respectively, because the
DCGsfor theseradionuclides arethe most limiting
for mgjor particulate emissions at theWVDP.
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Chapter 2. Environmental Radiological Protection Program and Dose Assessment

Ventilation and Emission Systems. Theexhaust
from each EPA-permitted ventilation system is
continuously filtered and the permanent systems
aremonitored asair isreleased to theatmosphere.
Because radionuclide concentrationsin air emis-
sionsarequitelow, alarge volume of air must be
sampled to measurethe quantities of radionuclides
released from thefacility. Emissions are sampled
for radioactivity in both particulate forms (e.g.,
strontium-90 and americium-241) and gaseous
forms(e.g., tritiumandiodine-129). Thetotal re-
lease of each radionuclide variesfromyear to year
inresponseto changing Siteactivities. For instance,
releases of iodine-129 dropped sharply after vitri-
fication was completed. Over the years, annua
calculated dosefrom air emissionsat theWVDP
has remained a small fraction of the NESHAP
standard. (See * Predicted Dose From Airborne
Emissions’ later inthis chapter.)

TheMain Plant \entilation Sack. The main plant
ventilation stack (monitoring point ANSTACK) is
the primary source of airborne releases at the
WV DP . This stack, which ventsto the aamosphere
at aheight of approximately 200 feet (ft) (more
than 60 meters[m]), hashistorically released ven-
tilation exhaust from severd facilities, including
theliquid waste treatment system, the analytical
laboratories, and off-gas from the former vitrifi-
cation system. In 2006, the main plant stack con-
tinued to release ventilation exhaust from avariety
of main plant spaces.

Total curiesreleased from the main stack in 2006
arelisted in Appendix D™, together with annud
averages, maxima, and acomparison of average
isotopic concentrations with the applicable DCGs.
Asin previous years, the 2006 average radioac-
tivity levels at the stack discharge point were al-
ready far below concentration guidelines for
airborneradioactivity in an unrestricted environ-
ment. Airborne concentrations from the stack to
the site boundary werefurther reduced by disper-
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sion. Results from air samplestaken near thesite
boundary confirm that WV DP operations had no
discernible effect on off-siteair quality. (See“ Pe-
rimeter and RemoteAmbient Air Monitoring,” later
inthischapter.)

Other On-Ste Air Sampling Systems. Sampling
systems similar tothose of the main stack areused
to monitor airborne effluents from the former vit-
rification heating, ventilation, and air-conditioning
system (ANVITSK), the01-14 building ventilation
stack (ANCSSTK), the contact size-reductionfa-
cility ventilation stack (ANCSRFK), the superna
tant trestment sysemventilation sack (ANSTSTK),
the container sorting and packaging facility ventila-
tion stack (ANCSPFK), and the remote-handled
wastefacility ANRHWFK) (Fig. A-6).

Permitted portable outdoor ventilation enclosures
(OVEs) are used to providethe ventilation neces-
sary for the safety of personnel working with ra-
dioactive materials in areas outside permanently
ventilated facilities or in areas where permanent
ventilation must be augmented. Air samplesfrom
OVEsare collected continuoudy while emission
points are discharging, and data from these por-
tableventilation unitsareincluded inannual evalu-
ationsof airborneemissions.

One ambient air sampler continued operating in
2006 to monitor air near the on-site lag storage
area(ANLAGAM) (Fig. A-6). Thissampler was
put in place to monitor potential diffuse releases
of radioactivity.

Appendix D®'presentstotal radioactivity released
for specific radionuclides at each of the on-site
sampling locations, with the exception of
ANCSRFK, which did not operatein 2006. M ost
results were non-detects and all resultswere far
beow DOE DCGs.
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Atmospheric Deposition and Soil Monitoring

Perimeter and Remote Ambient Air Moni-
toring. In 2006, samplesfor radionuclidesinair
were collected at three locations around the pe-
rimeter of the site and at three remote locations.
M aps of the sampling locationsarefound on Fig-
uresA-7,A-14, and A-15.

The perimeter locations on Fox Valley Road
(AFFXVRD), Rock Springs Road (AFRSPRD),
and Route 240 (AFRT 240) were chosen because
they provide historical continuity as former
Nuclear Fud Services, Inc. sampling locationsor
because they represent the most likely locations
for detecting airborne radioactivity.

Theremotelocations providedatafrom nearby com-
munities (West Valey [ARWEVAL] and Springville
[AFSPRVL]) and fromamoredistant background
area(Great Valey[AFGRVAL], 18 miles[29 km]
south of thesite), whichis considered representa
tive of regiond background air. Data from these
locations are presented inAppendix D™

Ten-year gross apha and gross beta concentra-
tionsat the Rock Springs Road location are shown
on 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 gtatigtically indistinguishablefromre-
sultsfrom the background samples, suggesting that
thereisno adverse site influence on theair quality
at these near-sitelocations.

Atmospheric Deposition and
Soil Monitoring

Fallout Pots. Fallout sampleswere collected at
therain gauge outside of the Environmenta Labo-
ratory (Fig. A-6) in 2006 to monitor short-term
deposition of radionuclides. Thedataare presented
in Appendix D™ The low levels of radioactivity
released in main stack emissionsdid not measur-
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Figure 2-4. Ten-Year Trendsof GrossAlpha and Gross Beta Concentrationsin Air
at Rock Springs Road (AFRSPRD)
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ably affect the precipitation collected in on-site
fallout potsin 2006.

Off-Site Surface Soil. Surface soil near the off-
Siteair samplersis collected to assess long-term
deposition of radionuclides. Maps of the off-site
surface soil sampling locations are on Figures
A-5, A-14, and A-15. In 2005, the frequency of
collecting off-site soil sampleswas reduced from
annually to every three years. Samples were last
collectedin 2004 and will next be collected during
CY 2007.

Food Chain Monitoring

Each year food samples are collected from loca-
tions near the site (Fig. A-11) and from remote
locations (Figs. A-14 and A-15). Fish and deer
are collected during periods when they would nor-
mally be taken by sportsmen. Corn, apples, and
beans are collected annually at the time of har-
vest. Edible portionsareandyzed for radionudides.
Results are listed in Appendix F* Comparisons
with background results are summarized in Table
2-2.

In 2006, venison from two deer contained cesium-
137 concentrations el evated with respect to back-
ground. However, most historical data have
consigtently demonstrated that the Project haslittle
or no effect on local foodstuffs. See “Measure-
ment of Radionuclide ConcentrationsinFood,” later
inthis chapter, for adiscussion of estimating doses
from foodstuffs.

Direct Environmental
Radiation Monitoring

On-site monitoring points are located at 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-12 through A-15). Quarterly
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and annual averages of thermoluminescent dosim-
eter (TLD) measurements at off-site and on-site
locationsare noted inAppendix H™, TablesH-1%
and H-2", respectively. The results of measure-
mentsin 2006 show typica seasond variaionsand
aresimilar toresultsfrom previous years.

On-SiteRadiation Monitoring. Asin past years,
the monitoring point with thehighest exposureread-
ingswaslocationDNTLD24. Seded containers of
radioactive components and debris from the plant
decontamination are stored near thisTL D location.
Exposurerates a thislocation have been generaly
decreasing over time because the radioactivity in
thematerials stored nearby isdecaying.

Asexpected, resultsfrom TLDslocated near on-
stefacilitiesare generaly higher than background
results (Table 2-2); however, these locations are
well within the WNY NSC boundary and are not
accessibleby thepublic.

Perimeter and Off-SiteRadiation M onitoring.
Theperimeter TLDs (TLDs#1-16 and #20) are
distributed in the 16 compass sectors around the
facility near the WNYNSC boundary. Results
from the perimeter and community TLDs were
dtatistically 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.

Confirmation of Results. Performance of the
environmenta TLDsisconfirmed periodicaly us-
ing aportable high-pressureion chamber (HPIC)
detection system. The HPIC serves as a second-
ary standard for measurement of radiationlevels
at each monitoring location. Resultsfor 2006 are
summarized in Table H-3® The TLD resultsin-
clude the entire third quarter of 2006; the HPIC
results were each collected over aperiod of less
than 30 minutes.
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Figure 2-5. Ten-Year Trendsof Environmental Radiation Levelsat Perimeter TLDs
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Since these measurements are made with differ-
ent systems and over differing periods of time, they
are not directly comparable. The averagerelative
percent difference between the two sets of mea-
urementswas about 14%, indicating general agree-
ment between these two different measurement
methods. (GuidanceinAmerican Nationa Standards
Ingtitute N545-1975, the standard for environmen-
tal dosmetry, uses measurement agreement within
30%tota uncertainty as aperformance specifica-
tionfor TL D measurements.)

Meteorological Monitoring

Meteorological monitoring at theWVDP provides
representative and verifiable datathat character-
izethelocd and regiona climatology. These data
are used primarily to assess potential effects of
routineand nonroutine releases of airborneradio-
active materials and to provideinput to dispersion
models used to cd culatethe effective dose equiva
lent to off-site residents. Since dispersive capa-
bilities of the atmosphere are dependent uponwind
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speed, wind direction, and atmospheric stability
(whichincludes afunction of thedifferenceintem-
perature between two elevations), these param-
eters are closely monitored and are available to
the emergency response organization at the
WVDP  If areleasetotheair occurred, meteoro-
logical datawould be used to predict thedirection
inwhichthe plumewould move.

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) elevations. In addition, anin-
dependent, remote 33-ft (10-m) meteorological
station, located approximately 5 miles(mi) (8 kilo-
meters [km]) south of the site on a hillcrest on
Dutch Hill Road (Fig. A-14), continuously moni-
torswind speed and wind direction. Dewpoint, pre-
cipitation, and barometric pressure are also
monitored on sSite.

Thetwo meteorologica locationssupply datatothe
primary digital and analog dataacquigtion systems
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located within the Environmental Laboratory. On-
Stesystemsare provided with either uninterruptible
or standby power backup in case of site power fail-
ures. In 2006, theon-Sitesystem datarecovery rete
(the time valid data were logged versus the total
elapsed time) was approximately 96.6%.

Weekly and cumulativetotal precipitation dataare
presented in Appendix I, Precipitation in 2006
was approximately 45.1 inches (114.4 centime-
ters[cm]), about 10% more than the long-term
annual average (41.0inches[104 cmy).

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

Radiological constituents may be monitored out-
sidethe scopeof theenvironmental monitoring pro-
gram to address topics of environmental interest
or as part of comprehensive investigationsfocus-
ing on nonradiological constituents. In 2006,
samples for radiological constituents were col-
lected during four ongoing activities.

» Aspart of an extensive nonradiological storm
water characterization effort, radiological samples
were collected to update previous results at se-
lect outfalls. Results, to bereported at alater date,
were consistent with monitoring results from
nearby routine sampling locations.

» Groundwater seepage into adrained pool that
wasformerly used to store spent nuclear fuel rods
continued to be sampled for radiological constitu-
entsin 2006. (See “Fuel Receiving and Storage
Pool Water Infiltration” in Chapter 4.)

VWWDP Annual Ste Environmental Report

* Ambient air was monitored by the Radiation
Protection Department during demoalition of the
02 building. No airborne releases of radiological
contamination were noted.

* Surface water sampleswerecollected at apro-
posed monitoring location on Frank's Creek that
would capture drainage downstream of the north
plateau strontium-90 plume but upstream of larger
diluting stream influents. Data are being evalu-
ated inpart to determineif the proposed monitor-
ing point should be added to the routine
environmental monitoring program.

No hazards to employees or to the public were
identified asaresult of special monitoring in 2006.
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Radiological Effluentsand Dose

Dose Assessment
M ethodology

The potential radiation doseto the genera public
fromWVDP activitiesisevaduated by using atwo-
part methodology applied inamanner consistent
with therequirements of DOE Order 5400.5. The
first part usesthe measurements of radionuclide
concentrationsinliquid and air released from the
Project to determinetheannual total effect using
computer modd caculations. The second part uses
measurements of radioactivity infood from loca-
tions near the Project boundaries to corroborate
themodeled impact of theannual total release.

Radiologica doseisevaluated using methods that
consider contributions from all major exposure
pathways, induding externd irradiation, inhalation,
and ingestion of local food products. The dose con-
tributions from each radionuclide and pathway
combination are then combined to obtain thetotal
dose estimatesreported in Table 2-3.

Measurement of Radionuclide Concentra-
tionsin Liquid and Air Releases. Becauseit is
difficult to distinguish by direct measurement the
smal amount of radioactivity originating fromthe
Project or from naturally occurring radiationinthe
environment, computer codes are used to model
theenvironmenta dispersion of radionuclidesthat
originate from on-sitemonitored ventilation stacks
and liquid discharge points.

Actual datafrom air and water release-monitor-
ing samples are collected, together with annual
weather measurements and the most recent de-
mographic information. (SeeAppendicesA, C*®,
D™ and I™) Theeffective dose equivaent (EDE)
to the maximally exposed off-site individual
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(MEOSI) and the collective EDE to the popula-
tionwithina50-mile (80-km) radius arethenca-
culated using conservative DOE- and
EPA-approved modelsto demonstrate compliance
with radiation standards. (See theinset on “Ra-
diationDosg’ and* Units of Dose Measurement.”)

Measurement of Radionuclide Concentra-
tionsin Food. The second part of the dose as-
sessment is based on actual radioactivity
measurementsin samples of foodstuffsgrownin
the vicinity of the WV DP and the comparison of
these values with measurements of samples col-
lected from locationswell beyond the potentia in-
fluence of site effluents.

If any of the near-site food samples contain ra-
dionuclide concentrationsthat are higher than the
concentrationsin control samples, separate dose
calculations are performed to verify that the cal-
culated foodstuff doseisconsistent with the dose
range estimated by computer modeling. (See” Cd-
culated Dose From Local Foodstuff Tests,” later
inthischapter.)

These estimates show that the concentrations of
radioactivity, whether from sites near or distant
fromtheWV DP, are small —usually near the ana-
Iytical detection limits —thereby providing addi-
tiona assurance that operations at 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. The international unit of
dose equivalent isthe sievert (Sv), which is equal to 100 rem. The millirem (mrem) and millisievert
(mSv), used more frequently to report the low dose equivalents encountered in environmental
exposures, are equal to one-thousandth of a rem or sievert, respectively. Other radioactivity
unit conversions are found in the “ Useful Information” section 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
Title 40 of the Code of Federal Regulaions (CFR)
61, Subpart H, NESHAP. Subpart H containsthe
national emission standardsfor radionuclides other
than radon from DOE facilities. The applicable
standard for radionuclides is a maximum of 10
mrem (0.1 mSv) effective dose equivaent to any
member of the publicin any year.

Releases of airborneradioactive materialsin 2006
fromnomina ground-leve stacks (1 to 24 m high)
and from themain 60-meter-high stack were mod-
eled using the EPA-approved CAP88-PC com-
puter code (Parks, June 1997). Thisair dispersion
code estimates effective dose equivaentsfor the
ingestion, inhaaion, airimmersion, and ground sur-
face pathways.

Site-specific datafor CY 2006 nonradon radionu-
clidereleasesin curies per year arelisted inAp-
pendix D™ Applicable information from these
tableswas used asinput to the CAP88-PC code,
aswerewind data collected from theon-site me-
teorological tower during 2006 and the most re-
cent local populationdistributioninformation.

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-
mi (80-km) radius of the WVDP.

Maximum Dose to an Off-Site I ndividual.
Based on the nonradon airborne radioactivity re-
leased from all sourcesat the siteduring 2006 (i.e.,
permitted stacks, stacks that do not require per-
mits, and nonpoint sources), it was estimated that
apersonliving inthevicinity of the WV DP could
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have received a total EDE of 0.0011 mrem
(0.000011 mSv) from airbornereleases. Thecom-
puter model estimated that this MEOSI was lo-
cated 1.2 mi (1.9 km) north-northwest of the site
and was assumed to eat only locally-produced
foods. About 96% of the estimated airborne dose
from point sourceswasfromiodine-129.

When considering permitted stacks only, the maxi-
mum total EDE of 0.00037 mrem (0.0000037 mSv)
isfar below levelsthat could bedirectly measured
at theexposed individual’sresidence. Thisdoseis
comparabletoless than oneminute of natural back-
ground radiationreceived by an average member
of the U.S. population and is well below the 10-
mrem (0.1-mSv) NESHAP limit established by the
EPA and mandated by DOE Order 5400.5.

Collective Population Dose. The CAP88-PC
programwas used to estimatethe collective EDE
to the population. Based upon thelatest U.S. cen-
suspopulaiondatacalectedin CY 2000, 1.54 mil-
lion people were estimated to reside within 50 mi
(80 km) of the WV DP. This population received
an estimated 0.0062 person-rem (0.000062 per-
son-Sv) totd EDE from radioactive nonradon air-
borne effluents released from WV DP point and
diffuse sources during 2006. (Seethe discussion
of radon-220 later in this chapter.) The resulting
average EDE per individua was 0.000004 mrem
(0.00000004 mSv).

I odine EmissionsFrom theM ain Stack. lodine-
129, along-lived radionuclide, has routinely been
found inmainstack emissions. Duringthe vitrifica-
tionof high-leve waste, iodine-129 rel easesincreased
because gaseous iodine was not as efficiently re-
moved by thevitrification process off-gas treatment
system as weremost other radionuclides. Asmore
high-level radioactivewaste wasremoved fromthe
tanksand convertedinto glass, lesswastewas avail-
able to emit iodine-129 and the total emitted de-
creasad. 1N 2006, iodine-129 concentrationscontinued
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Table 2-3

Summary of Annual Effective Dose Equivalents to an Individual
and Population From WVDP Releases in 2006

Exposure Pathways

Annual Effective Dose Equivalent

Maximally Exposed
Off-Site Individual

Collective Effective
Dose Equivalent b

received from air and water combined

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

Airborne Releases’ 1.1E-03 (1.1E-05) 6.2E-03 (6.2E-05)

% EPA standard (10 mrem) 0.01% NA
Waterbor ne Rel eases” 4.8E-02 (4.8E-04) 2.1E-01 (2.1E-03)

Effluents only 1.2E-02 (1.2E-04) 1.0E-02 (1.0E-04)

North plateau drainage 3.5E-02 (3.5E-04) 2.0E-01 (2.0E-03)
Total From All Pathways 4.9E-02 (4.9E-04) 2.2E-01 (2.2E-03)

% DOE standard (100 mrem) -

air and water Com(bi ned ) 0.049% NA

% of natural background

(295 mrem; 453,000 person-rem) - 0.02% 0.00005%

Estimated Airbor ne Radon-220°

9.9E-03 (9.9E-05)'

3.4E-01 (3.4E-03)

Note: Summed values may not exactly match totals due to rounding.
NA - Not applicable Numerical regulatory standards are not set for the collective EDE to the population.
& The maximum exposure to air discharges is estimated to occur at a residence 1.2 mi (1.9 km) north-

northwest of the main plant building.

b A population of 1.54 million is estimated to reside within 50 mi (80 km) of the site.
¢ Releases are from atmospheric nonradon 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.

¢ Estimates are calculated using the methodology described in the WWDP Manual for Radiological
Assessment of Environmental Releases at the WWDP (West Valley Nuclear Services Company

[WVNSCO], 2003).

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

estimates are calculated using CAP83-PC.

" The estimated dose from radon-220 is specifically excluded by rule from NESHAP totals.

VWWDP Annual Ste Environmental Report
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Radon-220

Radon-220, also known as thoron, is a naturally occurring gaseous decay product of tho-
rium-232 present in the airborne emissions from the WVDP main plant. Radon-220 is also
associated with the thorium reduction extraction (THOREX) process-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 assumed to have been
released. In 2006, with the vitrification process completed, the average thoron release is esti-
mated to be about three curies 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 mi (1.9 km) north-northwest of the site in 2006 would have been 0.0099 mrem
(0.000099 mSv), and the collective dose to the population within an 80-kilometer radius would
have been 0.34 person-rem (0.0034 per-
son-Sv). (See Table 2-3.) These theoreti-
cal doses are within the same range as
historical doses from the man-made ra-
dionuclides 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.

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Estimated Radon-220 Releases From the WVDP

tobeback to (or beow) pre-vitrificationlevds. Even
S0, 1N 2006, iodine-129 continued to account for the
largest proportion of dose to an off-gte individua
frommain stack airborneemissions. SeeFigure 2-6
for acomparison of dosesattributabletovarious nu-
clidesfromWVDP ar emission poirts.

Predicted Dose From
Waterborne Releases

Currently there are no EPA standards establish-
ing limits on theradiation doseto membersof the
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publicfrom liquid effluents except asappliedin40
CFR Part 141 and 40 CFR Part 143, Drinking Wa
ter Guidelines (EPA, 1984a; 1984b). Corollary lim-
its for community water supplies are set by
NY SDOH inthe New York State Sanitary Code
(Title 10 of the Official Compilation of Codes,
Rules, and Regulations of the State of New York
[NYCRR] 5-1.52). Theonly loca privateresiden-
tid wellsare upgradient of theWVDP and there-
foredo not represent apotential source of expasure
to radioactivity from routine Project activities.
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U and Pu Am-241, All others,
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Figure 2-6. Air Emissions From Point Sources: Dose Percent by Radionuclidein CY 2006

All others,
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Figure 2-7. Water Effluents: Dose Percent by Radionuclide in CY 2006
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Figure 2-8. All Sources: Dose Percent by Radionuclidein CY 2006
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Predicted Dose From Water bor ne Releases

Cattaraugus Creek is not used as a drinking wa-
ter supply; therefore, acomparison of the predicted
concentrations and doses with the 4-mrem/year
(0.04-mSv/year) EPA and NY SDOH drinkingwa:
ter limits established in 40 CFR Part 141 and 40
CFR Part 143, andin 10 NYCRR 85-1.52, re-
spectively, is not truly appropriate (although the
values in creek samples are well below the EPA
drinking water limits). Theestimated radiation dose
was compared to the applicable guidelines pro-
vided in DOE Order 5400.5.

SincetheProject’sliquid effluentseventually reach
Cattaraugus Creek, the most important individual
exposure pathway isthe consumption of fish from
this creek by local sportsmen. Exposureto exter-
nal radiation from shoreline or water contamina:
tion is also included in the model for estimating
radiation dose. Population dose estimates are
based on the presumption that radionuclides are
further diluted in Lake Erie before reaching mu-
nicipal drinking water supplies.

The computer codes GENII version 1.485 (Pa-
cific Northwest Laboratory, 1988), whichimple-
mentsthemodelsin NRC Regulatory Guide 1.109
(NRC, 1977), and LADTAP Il (Simpson and
McGill, 1980) were used to calcul ate site-specific
unit dose factorsfor routine waterborne releases
and dispersion of these effluents. Input datain-
cluded local stream flow and dilution, drinking
water usage, and stream usagefactors. TheEDE
tothe M EOSI and the collective EDE to the popu-
lation dueto routine waterbornerel easesand natu-
ral drainage are calculated using the dose
conversion factors derived from those codes and
tabulated inthe“WVDP Manual for Radiological
Assessment of Environmental Releases at the
WVDP” (WVNSCO, 2003).

Six batchesof liquid effluentswere released from
lagoon 3 (point WN SP001) during 2006. Measure-
ments of the radioactivity discharged inthese efflu-
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ents, listed inAppendix C-2 were combined with
the unit dose factors to calculate the EDE to the
MEOS! and the callective EDE tothe population
living withina50-mi (80-km) radius of theWVDP.

I n addition 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 the two release points at WNSPOO1 and
WNSPOO7, watersfromtwo naturd drainagechan-
nelsoriginating ontheProject premises contain mea:
surable concentrationsof radioactivity: the northeast
swamp (WNSWAMP) and north swamp
(WNSW74A). The measured radioactivity from
these pointsis reported in A ppendix C-4™. These
resultsareincluded inthe EDE ca culationsfor the
MEOS! and the collective population. See Figure
2-7 for acomparison of estimated doses attribut-
ableto specificradionuclidesfromwater effluents.

There were no unplanned releases of waterborne
radioactivity to the off-site environment in 2006.

Maximum Dose to an Off-Site I ndividual.
Based on the radioactivity in liquid effluents dis-
charged from the WV DP (lagoon 3 and the sew-
age treatment plant) during 2006, an off-site
individual could havereceived amaximum EDE of
0.012 mrem(0.00012 mSv). About 91% of thisdose
wasfrom cesum-137. Themaximum off-giteindi-
vidua EDE dueto drainagefrom thenorth plateau
(north swamp and northeast swamp) was 0.035
mrem (0.00035 mSv). About 94% of dosefromthe
north plateau was attributableto strontium-90.

Thecombined EDE to themaximally exposed indi-
vidual fromliquid effluentsand drainagewas 0.048
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mrem (0.00048 mSv). Thisannua doseisvery smal
incomparisonto the 295-mrem (2.95-mSv) dose
that isreceived by an average member of theU.S.
population from natura background radiation.

Collective Dose to the Population. Asaresult
of radioactivity rleased inliquid effluentsfromthe
WV DP during 2006, the populationliving within 50
mi (80 km) of the site received an estimated col-
lective EDE of 0.010 persortrem (0.00010 person-
Sv). The collective doseto the population from the
effluents plusthe north plateau drainagewas 0.21
person-rem (0.0021 person-Sv). The resulting av-
erage EDE from effluent releases and north pla
teau drainage (north swamp and northeast swamp)
per individual is0.00014 mrem (0.0000014 mSv).
Thisdoseisaninconsequentid additionto the dose
that an average person receives in one year from
natura background radiation.

Calculated Dose From L ocal
Foodstuff Tests

M ost radionudlide concentrationsin near-site food
sampleswere statistically indistinguishable from
concentrations in background samples. Conser-

vative estimates of dose due to consuming near-
sitefish, deer, milk, beans, corn, and appleswere
about 1.7 mremVyear (0.017 mSv/year). The pre-
dominant potential dose from foodstuff was esti-
mated to be from venison consumption. These
independent estimates confirm themodeled dose
estimates based on air and water effluent sam-
pling resultsas summarized in Table 2-3.

Predicted Dose From All
Pathways

The potential doseto the public from both airborne
and liquid effluentsrel eased from the Project dur-
ing 2006 isthe sum of the individual dose contri-
butions. (See Fig. 2-8.) The calculated maximum
EDE from all pathways to anearby resident was
0.049 mrem (0.00049 mSv). Thisdoseis 0.049%
of the 100-mrem (1-mSv) annua limitin DOE Or-
der 5400.5. The estimated dose from radon-220
to the same nearby resident was about 0.0099
mrem (0.000099 mSv).

Thetota collective EDE to the population within
50 mi (80 km) of the site was 0.22 person-rem
(0.0022 person-Sv), with an average EDE of

mrem

1997 1998 199 2000 2001

m Liquid

Figure 2-9. Effective Dose Equivalent From Liquid and Airborne Effluents to a Maximally Exposed
Individual Residing Near the WVDP
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Figure 2-10. Collective Effective Dose Equivalent From Liquid and Airborne Effluents
to the Population Residing Within 50 Miles (80 km) of the WVDP
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0.00014 mrem (0.0000014 mSv) per individual.
The estimated radon-220 dose to the population
was gpproximately 0.34 person-rem (0.0034 per-
son-Sv).

Table 2-3 summarizesthe dose contributionsfrom
al pathways and compares the individual doses
with the applicable standards.

Figure 2-9 shows the calculated annual dose to
the hypothetica maximaly exposed individua over
the last ten years. The estimated doses for 2006
werevery similar to those reportedin 2005.

Figure 2-10 showsthecollective doseto the popu-
lation over thelast tenyears. (SeeFig. A-16for a
map of the population sectors.) The radioactivity
in the human pathway represented by these data
confirmsthe continued inconsequential additionto
the natural background radiation dose that indi-
viduals and population around the WV DP receive
from Project activities.

VWWDP Annual Ste Environmental Report

Risk Assessment

Estimates of cancer risk from ionizing radiation
have been presented by the National Council on
Radiation Protection and M easurements (NCRP)
(1987) and the Nationd Research Council’sCom-
mittee on Biologicd Effectsof lonizing Radiation
(1990).

TheNCRP estimates that the probability of fatal

cancer occurring is between one and five per

10,000 peoplewho are each exposed to onerem
(i.e., arisk coefficient of between 0.0001 and
0.0005). DOE guidance has, in the past, recom-
mended using arisk coefficient of 0.0005 (ICRP,

1991) to estimaterisk to aM EOSI. Recent DOE
guidance recommends using the even more con-
servative risk coefficient of 0.0006 provided by
theInteragency Steering Committee on Radiation
Standards (January 2003). The estimated risk to
thehypothetica individud residing near the WVDP
from airborne and waterborne releases in 2006
wasthree per 100 million (arisk of 0.00000003).
Thisrisk is well below the range of 0.000001 to
0.00001 per year considered by the ICRPinRe-
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Chapter 2. Environmental Radiological Protection Program and Dose Assessment

port Number 26 (1977) to be areasonablerisk for
any individual member of the public.

Asindicated in Table 2-4, the WVDPdid not re-
lease any property in 2006 classified per DOE Or-
der 5400.5 as material containing residual
Release of Materials Contain-  radioactivity.
Ing Residual Radioactivity

Therelease of property containing residual radio-
activity from DOE facilitiesis carefully controlled

Doseto Biota: Aquatic and
Terrestrial Wildlife

by DOE guidelines and procedures. In two spe-
cial memorandaissued in January 2000 and July
2001, the Secretary of Energy placed a morato-
rium on release of contaminated materialsand on
unrestricted release for metal recycling from ra-
diological areaswithin DOE facilities. On July 12,
2001, the DOE issued a Notice of Intent in the
Federal Register (FR 36562) to prepare a pro-
grammeatic environmenta impact statement (PEIS)
onthedisposition of DOE scrap metals that may
have residual surface radioactivity. On June 2,
2005, the NRC decided not to proceed with its
rule-making concerning therelease of solid mate-
rias; therefore the DOE PEIS is on hold. The
moratorium will remainin effect until directives
clarifying the rel ease criteriahave been devel oped
and implemented. Any transfer that places prop-
erty (real property, structures, equipment, or scrap
metal) containing radioactivity into public useis
classified as atype of environmental release.

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 atechnicd standard that provides methods
and guidanceto be used to evaluate doses of ion-
izing radiation to populations of aguatic animals,
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-

Table 2-4
Release of Property? Containing Residual Radioactive Material
Date Type Basis Volume M aximum .
Aprirn(q)i\;ed Rationale of of for 522 of A-(I;t(:t/?lt Individual Cogicstelve
Approval | Material | Release Material y Dose
NA NA NA None NA NA 0 0 0 0

NA - Not applicable
3 No property containing residual radioactivity was released in 2006.
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Dose to Biota: Aquatic and Terrestrial Wi dlife

2002, July 2002), were used in 2006 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/day) and
for compliance with the thresholds for terrestrial
plants (also 1 rad/day) and for terrestrial animals
(0.1 rad/day), as proposed in DOE-STD-1153-
2002. Note that the absorbed dose unit (rad) is
used for biotainstead of the units used for indicat-
ing humanrisk (rem).

The RESRAD-BIOTA Code (January 2004), a
calculation tool provided by the DOE for imple-
menting the technical standard, was used to com-
pare exigting radionuclide concentration datafrom
environmental sampling with biota concentration
guide (BCG) screening values and to estimate
upper bounding dosesto biota. Datawere collected
from surface water samples obtained in 2006 and
sediments over the last five years (2002—2006).
Soil data from the most recent ten years (1995~
2004) were used because no soil samplingwascon-
ductedin 2005 or 2006. Differingtime periodswere
used because radionuclide concentrations change
more rapidly over time in surface waters than in
sediments and soils, asreflected in their sampling
frequencies (monthly or quarterly for water, annu-
ally or every third year for sedimentsand soils).

Concentration datafor radionuclides in each me-
dium were entered into the RESRAD-BIOTA
Code. Thevauefor each radionuclide was auto-
matically divided by its corresponding BCG toca-
culate a partial fraction for each nuclide in each
medium. Partial fractionsfor each medium were
added to produce asum of fractions.

Exposures from the aquatic pathway may be as-
sumed to be less than the aguatic dose limit from
DOE Order 5400.5 if the sum of fractions for the
water medium plustha for thesediment mediumis
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lessthan 1.0. Similarly, exposuresfromtheterres-
trial pathway may be assumed to be less than the
proposed doselimitsfor both terrestria plantsand
animalsif the sum of fractions for the water me-
dium plusthat for the soil mediumislessthan 1.0.

It wasfound that theisotopeswith the highest sums
of fractions—theradionuclidesthat contributed the
largest component of both aquatic and terrestrial
doseto hiota—werestrontium-90 and cesium-137.
Per guidancein DOE-STD-1153-2002, the popu-
lationsof organismsmost sensitiveto strontium-90
and cesium-137 in this evaluation —that is, those
most likely to be adversdly affected viathe aquatic
and terrestrial pathways— were determined to be
populations of riparian animas (such as the rac-
coon [aguatic dose]) and terrestrial animals (such
asthedeer mouse [terrestrial dose]). Populations
of both animalsarefound onthe WNYNSC.

Inaccordancewiththe graded approach described
in DOE-STD-1153-2002, agenera screeningwas
first conducted using the maximum radionuclide
concentrations from surface waters, sediments,
and soils. Maximum radionuclide concentrations
exceeded applicable BCG limitsfor both aquatic
and terrestrid 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 2-5.

At the site-specific screening level, the sums of
fractions for the aquatic and terrestrial evalua-
tionswere 0.20 and 0.31, respectively. The sum
of fractions for each assessment was less than
1.0, indicating that applicable BCGsweremet for
boththe aguatic and terrestriad evaluations.

Upper bounding doses associated with the aguatic
system evaluation were 0.0062 rad/day to an
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Chapter 2. Environmental Radiological Protection Program and Dose Assessment

Table 2-5
2006 Evaluation of Dose to Aquatic and Terrestrial Biota
AQUATIC SYSTEM EVALUATION

Water [ Mean Water Sediment S(Zlien?gwt Water and

Nuclide BCG? Value Ratio BCG? Ratio  |Sediment Sum
. . _ Value :

(pCi/L) (pCi/L) (pCilg) (vCilg) of Fractions
Cesum-137 42.7 3.72 8.72E-02 3,130 6.09 1.95E-03 0.089
Strontium-90 279 28.8 1.03E-01 583 0.649 1.11E-03 0.10
All Others NA NA 8.00E-04 NA NA 5.10E-04 <0.001
Sum of Fractions 1.91E-01 3.57E-03 0.20
Edtimated upper bounding dose to an aguatic anima = 0.0062 rad/day; to ariparian anima = 0.020 rad/day.

TERRESTRIAL SYSTEM EVALUATION

Water Mean Water Soil BCG? M ean Soil Water and
Nuclide BCG? Value Ratio .y Value Ratio Soil Sum of

®CilL) | (pGiL) (BCifQ) | (pcilg) Fractions
Cesum-137 599,000 3.72 6.21E-06 20.8 4.78 2.30E-01 0.23
Strontium-90 54,500 28.8 5.28E-04 2.5 17 7.55E-02 0.076
All Others NA NA 1.79E-06 NA NA 5.00E-04 <0.001
Sum of Fractions 5.36E-04 3.06E-01 0.31
Edtimated upper bounding doseto aterrestrial plant = 0.0027 rad/day; to aterrestrid anima = 0.031 rad/day.

NA - Not applicable

@ 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.

aquatic animal and 0.020 rad/day to a riparian
animal, far below the 1 rad/day standard from
DOE Order 5400.5 for dose to a native aquatic
animal. Upper bounding doses associated with the
terrestrial system evaluation were 0.031 and
0.0027 rad/day to terrestrial animals and plants,
againwell below the guidancethresholds (0.1 and
1 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-
dard for native aquatic animas (U.S. DOE, Feb-
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ruary 1990) and theinternational standardsfor ter-
restrial organisms (International Atomic Energy
Agency [IAEA], 1992).

Summary

Predictive computer modeling of airborne and
waterborne rel eases resulted in estimated hypo-
thetical dosestothemaximally exposed individual
that were orders of magnitude below all applicable
EPA stlandards and DOE Orders, which placelimi-
tations on the release of radioactivematerials and
dosetoindividua membersof the public. The col-
lective population dose was also assessed and
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Summary

found to be orders of magnitude below the natural
background radiation dose. Additionally, estimates
of doseto biotaindicated that populations of biota
at the WVDP are exposed at a fraction of the
DOE and |AEA guidelinesfor doseto biota.

Based ontheoverall dose assessment, the WV DP
wasfound to bein compliance with applicable ef-
fluent radiol ogical guidelinesand standardsduring
calendar year 2006. Table 2-6 provides a sum-
mary of WV DP releases and calculated dosesin
the specified DOE format.

The method for estimating airborne dose to the
public a the WV DP may be modified in the fu-
ture. Updates to CAP88-PC, the computer code
used to estimate dose, have been made and the
revised code is being tested with WVDP mea-
surements of airborne radionuclides. Seethetext
box following Table 2-6 for acomparison of the
currently used and updated versions.
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Table 2-6
WVDP Radiological Dose and Release Summary
WVDP RADIOLOGICAL DOSE REPORTING TABLE CY 2006
Posetothe % of DOE Etimated .Po.pulatlor? Estlmate_d Natural
Maximally Exposed 100-mrem Limit Population Dose Within 50 Miles Radiation
Individual P (2000 census) Population Dose
0.049 0.00049 0.049 0.22 0.0022 1,536,000 453,000
mrem (mSv) person-rem (person-Sv) person-rem
WVDP RADIOLOGICAL ATMOSPHERIC EMISSIONS® CY 2006 IN CURIES (Bq)
Short-Lived .
Fissonand | TisSonand Total
Tritium | Kr-85 Noble Gases Adtivation Adtivation Tota Total Total Total Other Other
(T,,<40 dy) Products | Radioiodine | Radiostrontium | Uranium? | Plutonium . (Rn-220)
Products (Ty,>3hr) Actinides
(Ty<3hr) V2
116E-03 | NA NA NA 3.74E-06 3.13E-05 2.92E-06 9.03E-08 | 145e-07 | 1.82E-07 | 1.10E+03
(4.31E+07) (1L.38E+05) | (1L.16E+06) (1.08E+05) (3.34E+03) | (5.37E+03) | (6.72E+03)| (4.06E+13)

WVDP L1QUID EFFLUENT RELEASES® OF RADIONUCLIDE MATERIAL CY 2006 IN CURIES (Bq)

Fisson and
Tritium Adivation Total _Total . Total Uranium’ Totgl Total. cher
Products Radioiodine Radiostrontium Plutonium Actinides
(Ty>3hr)
7.84E-02 8.34E-03 8.95E-05 2.25E-01 5.44E-04 1.30E-05 9.21E-06
(2.90E+09) (3.09E+08) (3.31E+06) (8.31E+09) (2.01E+07) (4.82E+05) (3.41E+05)

Note: There are no known significant discharges of radioactive constituents from the site other than those reported

in this table.

NA - Not applicable
& Air releases are from point sources only.
b Total uranium (grams) = 8.33E-02

C\W\ater releases are from both controlled liquid effluent releases and from well-characterized site drainages.

d Total uranium (grams) = 5.03E+02

VWWDP Annual Ste Environmental Report
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Radiological Environmental Dose Assessment Using CAP88-PC
Version 2.0 versus Version 3.0

The WVDP Annual Ste Environmental. Report (ASER) summarizes the airborne radioactivity
released (see Appendix C®) and the effect from those releases. The computer code CAP88-PC
(Mersion 2.0) is used to perform radiation dose and risk calculations from those airborne
releases.

A recent change was made to the code. Version 3.0 of CAP88-PC (Trinity Engineering Associ-
ates, Inc., March 2006) is now approved by the EPA for use. Version 3.0 incorporates updated
scientific methods to calculate radiation dose and risk. Version 3.0 also considers age and
gender factors, not considered in Version 2.0. Both versions use weighting factors that con-
sider the sensitivity of various human organs to radiation. The models also calculate how long
radioactive material will remain in a particular organ or system. Together, these factors are
used to calculate dose and risk.

Version 2.0 used seven different organs and Version 3.0 uses 23. The risk of getting cancer
from radiation exposure is calculated for 15 sites in Version 3.0 versus 10 in \ersion 2.0.

The net effect is that dose and risk estimates summarized in the ASER from using CAP88-PC
Version 2.0 will be different when the new version of the code is used. This would be true even
if the radioactivity released from WVDP and meteorology both remained constant.

As the WWVDP decontaminates more facilities and removes more radioactive material, different
mixtures of radionuclides will be released from one year to the next. These changes may also
affect the dose and risk estimates.

CAP88-PC \ersion 3.0 improves the science and is more specific to the population that sur-
rounds the facility. In a rough comparison, the 2006 dose to the maximally exposed individual
near the WVDP using CAP83-PC Version 2.0 was estimated to be 0.0011 mrem; dose to the
same individual using Version 3.0 was estimated to be 0.00096 mrem. In either case, the con-
clusion from using Version 2.0 or Version 3.0 is that the facility is in compliance with the
NESHAP requirement and that the results are a small fraction of the limit.
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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 (6 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 propagation and survival.
Cattaraugus Creek, intheimmediate downstream
vicinity of the Western New York Nuclear Ser-
vice Center (WNYNSC), isidentified asaClass
“B” receiving water with best designated usages
for swimming and fishing. All fresh (nonsaline)
groundwaters within New York are assigned a
“GA” classification with adesignated best usage
asapotablewater supply source.

Presented in A ppendix 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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inthe WV DP environmental monitoring program
for ambient water. Also included in Appendix
C-1®are SPDES permit discharge limits for site
effluents.

Table 3-1 presents a summary of those
nonradiologica resultsthat exceeded background
resultsor gpplicablelimitsor guidancelevelsin 2006.

Surface Water, Subsurface
Drainage Water, and Water
Effluent Monitoring

Appendix C-2®contains process effluent datawith
SPDES permitlimitsprovided for comparisonwith
these data. Appendix C-3® contains storm water
runoff monitoring datafor storm water outfalsdes-
ignated inthe WV DP SPDES permit. Appendices
C-4"through C-6™present datafor ambient sur-
facewater, subsurface drainage water, contained
water, and potablewater monitoringlocations. Also
provided for side-by-side comparison with these
dataarereference vaues, where available, includ-
ing background ambient water monitoring dataand/
or pertinent ambient water quality standards
(AWQS), guidelines, or MCLs.

SPDESPermit-Required Monitoring. Liquiddis-
charges from the WV DP are regulated under the
SPDES permit asidentified in Table ECS-2. This
SPDES permit idertifies outfallsfrom whichliquid
effluentsarereleased to Erdman Brook (Fig. A-2),
identifies 20 storm water outfals(Figs. A-3andA-
4), and ecifiesthe sampling and analytical require-
mentsfor each. In September 2006, the permit was
modified by theNew York State Department of En-
vironmental Conservation (NY SDEC) to reduce
monitoring frequency requirementsfor 17 analyti-
ca parameters at outfall 001 and to modify the
methods and requirementsfor monitoring mercury.
The conditionsand requirements of the SPDES per-
mit aresummarized inAppendix C-1® The permit
identifies 25 outfalls and compliance points with

3-2
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monitoring requirementsand dischargelimits. The
monitored outfalsincude:

» outfall 001 (monitoring point WNSP001), dis-
charge from the low-level waste treatment facil-
ity (LLWTF)

» outfall 007 (monitoring point WNSP0Q7), dis-
charge fromthe sanitary and industrial wastewa
ter treatment facility

* outfall 008 (monitoring point WNSP008), a
groundwater french drain around the perimeter
of the LLWTF storage lagoons (closed in May
2001 but dill inthe permit)

* outfal 116 (pseudo-monitoring point WNSP116),

alocation in Frank’s Creek that represents the
confluence of outfallsWNSP001, WNSP0O07, and
WNSP008, aswdll as stormwater runoff, ground-
water seepage, and augmentation water. Samples
from upstream sources are used to calculate total

dissolved solids (TDS) at thislocation and todem-
onstrate compliancewith the SPDES permit limit
for this parameter. (Outfall 116isreferredtoasa
“pseudo-monitoring” point onthe SPDES permit.)

* outfall 01B (monitoring point WNSPO1B), an
internal monitoring point for the liquid waste treat-
ment system evaporator effluent, being monitored
for flow and total mercury.

20 storm water discharge outfallsthat asore-
ceiveflowsfrom other minor sources, suchasfire
hydrant testing and groundwater seepage, being
monitored on arotationa basis.

Therewere no SPDES effluent limit exceptions
inCY 2006.

Mercury Analytical Method Study. In a July

2002 SPDES permit modification, NY SDEC re-
quired that samples being collected for measure-
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Surface Water, Subsurface Drainage Water, and Water Effluent Monitoring

Table 3-1

2006 Comparison of Nonradiological Results With Backgrounds and
Applicable Sandards or Guidance Limits

menganese, nickd)®, SNSW74A
(nragnesiumb, nmgane&d, zi ncb'd)

Number of Locationswith Rgsults Locationswith Lo_caFionswith Results
Sample Type | Sampling _Gr_eata than Appllcable Results Statistically Greater than
L ocations Limitsor Screening Levels | Greater than Background
(Congtituent) Background (Congtituent)
Surface water (1 background location)
On-gte controlled 2 0 1 WNSPQOL1 (totd dissolved
effluents solids, sufate)
On-dte surface 3 WNSPOO6 (iron, sulfide, tota 3 WNSP0O6 (chloride, totd
waters dissolved solids) sodium); WNSWAMP (non-
purgeable organic carbon);
WNSW74A (total dissolved
solids)
Off-dgte surface 1 WFBCTCB (iron, sulfide) 1 WFBCTCB (chloride, nitrate-
waers nitrogen, total sodium)
Standing water (1 historical background location that is no longer sampled)
Sandingwater | 1 lwisTAwe (iron) 0 None
On-dte soilg/'sediments (no background | ocation)
On-site soil/ 3 NSWAMP (rrmneg um, zi nc)b , NA NA
sediments SNISP006 (arsenic, copper,

NA - Not applicable; no background data for these constituents are available from the upstream

location.

@ Background location WFBCBKG also exceeded the water quality standard for iron.

b Recommended soil cleanup objectives from NYSDEC Technical Administrative Guidance
Memorandum (TAGM) #4046.
¢ Lowest effect level screening guidelines for chemical constituents from NYSDEC “ Technical
Guidance for Screening Contaminated Sediments’
46 NYCRR Subpart 375-6.8(a) remedial program soil cleanup objective.

VWVDP Annual Ste Environmental Report

Calendar Year 2006



Chapter 3. Environmental Nonradiological Program Information

ment of mercury be analyzed by two different
methodsto conduct acomparison study. Themeth-
ods are United States (U.S.) Environmental Pro-
tection Agency (EPA) Method 245.1 (or 245.2)
with a detection level of 0.2 micrograms/liter
(ug/L) (partsper hillion) and EPA M ethod 1631,
which allows determination of mercury at amini-
mum level of 0.5 nanogramg/liter (ng/L) (parts per
trillion). Thelatter (“ultra-clean”) method supports
the EPA’s effort to make available an additional
analytical method capable of measuring mercury
accurately at ambient water quality criterialevels.

Sincethe SPDES permit enforcement compliance
limitof 0.2 ug/L for totd mercury issevera orders
of magnitude higher than the AWQS of 0.0007
Hg/L for dissolved mercury, the comparison study
was required under the terms of the SPDES per-
mit. A report summarizing theandyticd resultsfrom
these two methods and its findings has been re-
quired to be submitted semiannualy toNY SDEC.

Eight sets of samplesfrom outfall 001 were ana-
lyzed for mercury by thetwo test methodsin 2006.
Sampleswere analyzed at Severn Trent Labora
tories using Method 245.1 and a Genera Engi-
neering L aboratoriesusing M ethod 1631.

All sampleresultsfrom Method 245.1 wereless
than 0.2 ug/L, the practical quantitation limit for
Method 245.1. Results generated with Method
1631 were consistent with resultsgenerated with
Method 245.1. That is, al sample results gener-
ated with Method 1631 were reported at levels
below 0.2 pg/L. The average concentration for
samplescalected at outfall 001 using Method 1631
was0.0057 pg/L (5.7 ng/L).

The September 2006 SPDES permit modification
eliminated the requirement to continue the com-
parison study and required the exclusive use of
Method 1631 for mercury monitoring. Although
compliance limitswere not changed, the reporting
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units of measurement and significant figureswere
modified. Thelimit at outfall 001 was changed from
0.2 pg/L to 200 ng/L and that for outfall 01B was
changed from 10 pug/L to 10,000.0 ng/L.

Storm Water Discharge Monitoring. The ob-
jectives of SPDES permit requirements for moni-
toring storm water runoff are to determine (1) the
levels of water quality and specific chemicalsin
storm water discharges from specified locations
onthe WVDP, (2) theamount of rainfall, (3) du-
ration of the storm event, and (4) theresulting flow
at the outfalls. The 20 storm water outfals at the
WVDP are grouped into eight representative
drainage basinsthat could potentialy beinfluenced
by industria or construction activity runoff. One
representative outfall for each of theeight outfall
groupslisted inAppendix B®must be sampled on
asemiannua basis.

The SPDES permit recommends the following
guidelinesfor aqualifying storm water event eli-
giblefor monitoring:

» aperiod of 72 hours between the monitored
event and the previous measurable event of 0.1
inchesof precipitation;

» atotd rainfall of morethan 0.1 inch;
* resultant storm discharge at the outfall.

1IN 2006, sampleswere callected semiannually from
each of the eight groups. Appendix C-3 presents
datafrom all storm water discharge monitoring
events. The analysis of storm water discharge
samples produced noticeable concentrations of
indicator parameters (in particular five-day bio-
chemica oxygen demand, TDS, and total sus-
pended solids) and associated inorganic parameters
(in particular aluminum, copper, iron, and lead).
The sourcesfor the noteworthy concentrationsin
storm water runoff of these naturally occurring
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Surface Water, Subsurface Drainage Water, and Water Effluent Monitoring

substancesinclude residuals from deicing mate-
rid (sand and salt mixture) applications, fine sedi-
ments from placement of quarried materials
delivered from off-site sources, residuals from
corrosion of material and equipment, vegetation
particles, and naturd siltsand fine sedimentsfrom
soil erosion, including those that escape strategi-
cally placed erosion and sediment control devices,
such as fabric filter fences.

South Plateau Surfaceand SubsurfaceWater
M onitoring. Aninactive underground radioactive
waste disposal site, the U.S. Nuclear Regulatory
Commission-Licensed Disposd 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 points around thisarea
(Fig.A-2). Two of these points, WNNDATR and
WNNDADR, are used to monitor (respectively)
waters within the NDA water collection trench
system and surface runoff, and seepageimmedi-
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
throughtheNDA, it would most likely befirst de-
tected in samplesfromWNNDATR.

Interceptor Trench and Pretreatment System.
Radioactively-contaminated n-dodecane (similar
to kerosene) in combination with tributyl phos-
phate (TBP) was discovered in groundwater at
the northern boundary of the NDA in 1983. To
contain migration of this subsurface radioactive
organic contaminant, an interceptor trench and a
liquid pretreatment system (L PS) were built. (See
“Nuclear Regulatory Commission-Licensed Dis-
posal Area [NDA] Interceptor Trench and Pre-
treatment System” in Chapter 1.)

Thetrenchwas designed to intercept and collect
subsurface water, which could be carrying n-
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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.

INn 2006, asin previousyears, nowater containing
TBP was encountered in the trench. Results of
surfaceand groundwater monitoring inthevicin-
ity of thetrench are discussed under “ South Pla-
teau Surface Water and Nuclear Regulatory
Commision-Licensed Disposal Area I nterceptor
Trench” in Chapter 2and “ M onitoring onthe South
Plateau: Weathered Lavery Till andtheNDA” in
Chapter 4.

Total Organic Halides. Totd organic halides
(TOX) measurements are used as a screening
mechanism to detect the presence of certain or-
ganic compounds and associated radionuclides. In
2006, no elevated concentrations of TOX requir-
ing further investigation were detected at either
WNNDATR or WNNDADR.

Other On-Site and Off-Site Surface Water
M onitoring. As part of theroutine monitoring pro-
gram, two setsof timed continuous compositeand
grab samples for nonradiological parameters at
WNSPOO06 (Frank’s Creek at the security fence),
WNSWAMP (northeast swamp drainage),
WNSW74A (northswamp drainage), WFBCTCB
(Buttermilk Creek at Thomas Corners), and
WFBCBKG (Buttermilk Creek at Fox Valley)
weretakenin 2006. These sampleswere screened
for organic constituents and sel ected anions, cat-
ions, and metals. Results were compared with
background results and with applicable standards.
(SeeTable3-1.)
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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 (0.30 milligramg/liter [mg/L]). Elevated
iron concentrations are attributable to elevated
background concentrations, runoff fromindustria
activities, fine sedimentsfrom placement of quar-
ried materials ddivered from off-site sources, and
natura silts and fine sediments from soil erosion.

NY SDEC, inits 2002 CWA 303(d) report tothe
EPA, indicated it found the scientific basisfor the
0.30mg/L standard to beinsufficient. NY SDEC
alsoindicated that itsupcoming standards review
is expected to include aproposed replacement of
the 0.30 mg/L standard witha 1.0 mg/L guidance
value, based on 1976 EPA criteria. Nonetheless,
iron concentrations at WNSPOO06 al so exceeded
thisreplacement value.

Results of measurements for these locations are
found in Appendices C-4® and C-5 Measure-
ments of nonradiological constituents remained
within the range of historica values.

Drinking Water Monitoring

Sitedrinking water ismonitored at the distribution
entry point \WNDNKUR) and at other site tap
water locationsto verify compliancewith EPA and
New York State Department of Hedth(N'Y SDOH)
regulations. (See” Safe Drinking Water Act” inthe
Environmental Compliance Summary.) Samplesare
collected and analyzed for metals, nitrate, fluoride,
cyanide, principal organic contaminants, residual
chlorine, and bidogica constituents. A samplefrom
astanding water location (WNSTAW9), collected
fromthereservoir near thesite' stap water intake,
isasoanalyzed for select chemical parameters. A
detailed sampling schedule and listing of constitu-
ents is presented in Appendix B Analytical re-
sultsmay befound inAppendix C-6™.
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Resultsindicated that in 2006, the Project’ s drink-
ing water continued to meet MCL s and drinking
water standards of the EPA, NY SDOH, and the
Cattaraugus County Health Department.

Soil and Sediment
Monitoring

Sediments are found at the bottom of surface
waters, including streams located within the
WVDP andthe WNY NSC premises. Sediments
provide habitat for awidevariety of bottom-dwell-
ing (benthic) organisms, aswell asjuvenileforms
of open-water (pelagic) organisms. These organ-
ismsin sedimentsarein constant contact with sub-
stances that may be adsorbed to sediment
particles. Contaminated sedimentsare potential dif-
fuse sources of contamination to the overlying
body of water.

INn 1999, NY SDEC issued updated guidance for
screening contaminated aquatic sediments. This
guidanceincludes sediment quality criteriacorre-
lated to the severity of environmental impact.
These criteria, which are derived from National
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%

Contaminantsin soilsare potentia sourcesfor con-
tamination of groundwater, ambient air, flora, and
fauna. Appendix G-1®includes asummary of ref-
erence criteria, incuding background concentra-
tion ranges for eastern United States soils and
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-
encevalues, including sediment screening levels.
SeeTable 3-1 for alisting of constituents exceed-
ing screening levels.
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At SNSPO06, all analytical resultsfor sediments
were below the“ Severe Effect Levels” and “No
Appreciable Contaminant Levels” specifiedinthe
NY SDEC guidance. Accordingtothe NY SDEC
“Technical Guidancefor Screening Contaminated
Sediments,” these results suggest thereis no pro-
nounced disturbance of the sediment-dwelling bio-
logica community and that thereis no significant
harm to benthic life at thislocation.

The results for arsenic, copper, manganese, and
nickel inthe sediment sample obtained at SNSP006
exceeded the “Lowest Effect Levels’ but were
less than the “ Severe Effect Levels.” Based on
the N'Y SD EC sediment screening guidance, mod-
eratelocdized impactsto benthic life could be ex-
pected 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
Sail Clean-Up Objectivesand Clean-Up Levels.”
The manganese and zinc concentrations at
SNSW74A adso exceeded the 6 NY CRR Subpart
375-6.8(a) Remedia Program Cleanup Objective.
Magnesium at SNSW74A and SNSWAMP ex-
ceeded the eastern background soil concentration
range. Concentrations of these naturally occurring
metal sabove background may beindicative of [o-
calized, naturally elevated concentrations of these
metasinsoils Magnesiumisaso acondituent used
indecing sdtsonsite, and runoff from road-sating
could be effecting theselocations.

Air Emission Monitoring

Nonradiologicd air emissionsare permitted under
NY SDEC and EPA regulations. Theregulations
that apply to the WVDP are listed in the “ Envi-
ronmental Compliance Summary,” Table ECS-1.
TheNew York State Air Facility Registration Cer-
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tificate for theWVDP isdescribed intheWVDP
Environmenta Permitstable, ECS-2, inthe* En-
vironmental Compliance Summary.”

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

The main source of oxides of nitrogen and sulfur
at the WV DPwasthe vitrification system melter,
which was shut down in September 2002. Two
steutility steam boilers areleft asthe only sources
of nitrogen and sulfur oxides, a levdlsmuchlower
than those emitted by the melter. During 2006, ap-
proximately 2,800 kilograms (kg) (3.1 tons) of ni-
trogen oxides and lessthan 1 kg (0.0011 tons) of
sulfur dioxide were emitted from these remaining
units. Together, these releases comprised about
6.3% and 0.002%, respectively, of the 49.5-ton
annual capping limit for each.

Special Monitoring

Specia monitoring referstothat conducted outside
the scope of theroutine environmenta monitoring
program. Two special monitoring efforts for
nonradiologica condtituentswere conducted in 2006.

IN2006, questions aroseregarding thepossibleen-
vironmental impact to wetlands fromthe livefire
range (LFR) on the WNYNSC. The LFR isa
small arms range used by the WV DP security
force and the Cattaraugus County Sheriff's De-
partment for practice and for firearms qualifica
tion courses. The primary contaminant of concern
was lead, in both particulate and soluble forms.
Lead, especialy in soluble form, may be trans-
ported by storm water runoff away fromthe LRF
and into surface waters.

Late in 2006, four surface water samples were

collected near the LFR and analyzed for total and
solublelead. Resultsprovided informationfor char-
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acterizing thelocations, identifying potential envi-
ronmental concernsthat may exist, and develop-
ing management plansfor current and futureusage
(and eventud closure) of theLFR. A nearby storm
water runoff location wastentatively identified and
afull suiteof sormwater characterization samples
was collected in 2007. Theanalytical resultswill
be submitted to NY SDEC, as well as other
SPDES permit modificationsthat are expected to
be submitted in 2007.

In accordance with the Resource Conservation
and Recovery Act, clean closure was initiated in
2006 at twofacilities: thelag storage building and
theinterim wastestoragefacility. Sampling for haz-
ardous constituentswas performed in accordance
withthe RCRA closureplansfor thefacilities. The
results of the clean closure confirmation sampling
showed levels of contaminants of concern below
the cleanup level sestablished intheclosure plans.
Clean closure certification reports are being pre-
pared and will be submitted by the DOE to
NY SDEC.
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Chapter 4

GROUNDWATER
PROTECTION
PROGRAM

Groundwater Monitoring
Program Overview

Groundwater monitoring a theWest Valey Dem-
onstration Project (WV DP or Project) complies
with all applicable state and federal regulations
and meetstherequirementsof United States (U.S.)
Department of Energy (DOE) Order 450.1. Data
obtained from the program enable site managers
to determine baseline groundwater conditions, fa-
cilitate early detection of existing and potential
groundwater contamination sources, provide sur-
veillance of these sources, and provide informa-
tionfor decision-making.

The“WVDP Groundwater Protection Manage-
ment Program Plan” documents the Project’sap-
proach to the protection of groundwater from
on-site activities. The WVDP's groundwater
monitoring programisoutlinedinthe* Groundwa:
ter Monitoring Plan,” which discusses groundwa-
ter characterization, the current groundwater
sampling agenda, and compliance with long-term
monitoring requirements as identified inthe Re-
source Conservation and Recovery Act (RCRA)
facility investigation (RFI) and DOE Orders.

Site groundwater is not used for drinking or op-
erational purposes, nor is effluent discharged di-
rectly to groundwater. Surveys have determined
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that no public water supplies are drawn from
downstream Cattaraugus Creek. Upgradient of the
site, groundwater is used as a public and private
drinking water supply by local residents.

Surface Water Hydrology

The 167-acre (68-hectare[ha]) Project siteislo-
cated within the Western New York Nuclear Ser-
vice Center (WNYNSC), which comprises
approximately 3,338 acres (1,351 ha) andislo-
cated near the northern border of Cattaraugus
County. TheWNY NSC lieswithinthe Cattaraugus
Creek watershed, which flows northwestward to
LakeErie. Buttermilk Creek, atributary of Catt-
araugus Creek, drains most of the WNY NSC.

The WV DP, which lies within the WNYNSC, is
drained by Quarry Creek, Erdman Brook, and
Frank’s Creek, which flow into Buttermilk Creek.
(SeeFig. A-1in Appendix A.) Erdman Brook bi-
sectsthe WV DP into the north and south plateaus.
Themainplant, wastetanks, and lagoons arelocated
onthenorth plateau. Thedrumcel, theU.S. Nuclear
Regulatory Commission (NRC)-Licensed Disposal
Area(NDA), andtheNew York State-Licensed Dis-
posa Area(SDA) arelocated on the south plateau.
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Geology

The WNYNSC is situated upon a layered se-
guence of glacial-age sedimentsthat fill a steep-
sided bedrock valley that is composed of
interbedded shalesand siltstones (Rickard, 1975).

Theglacia sedimentsoverlying thebedrock con-
sist of asequence of three glacid tills of Lavery,
Kent, and possibly Olean age. Thetillsare sepa-
rated by stratified fluvio-lacustrine deposits (silty
or silty/sandy lakebed sediments). Onthe Project’s
north plateau, the Lavery till is capped by coarse-
grained alluvia-fluvial depaosits (sandy/silty/grav-
elly streambed sediments).

Hydr ogeol ogy

ThesadimentsabovetheKent till —the Kent reces-
sona sequence, the weethered and unweathered
Laverytill, theintra-Lavery till-sand, and thedluvid
sand and gravel —aregeneraly regarded as contain-
ingal of the potentia routesfor contaminant migra:
tion from the Project via groundwater. (See Figs.
4-1 and 4-2.) Table 4-1 describes each of these units
and their distribution beneaththe site. The Kent till
has ardatively low permeability and does not pro-
videapathway for contaminant movement fromthe
WV DP, therefore, itisnot discussed here.

Hydrologic conditions of the sitearemorefully de-
scribed in“ Environmental Information Document,
Volume I1I: Hydrology, Part 4" (West Valley
Nuclear Services Co. [WVNSCO], March 1996)
andinthe” RCRA Fadility Investigation Report VVol.
1. Introduction and General Site Overview”
(WVNSCO and Dames & Moore, July 1997).

Routine Groundwater
Monitoring Program

Groundwater Monitoring Program Highlights
1982 T hrough 2006. Program content isdictated
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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.

* 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*M onitoring of the Sand and Gravel
Unit onthe North Plateau” and Figure4-3inthis
chapter for more detail.)

* AnRFI expanded characterization programwas
conducted during 1993 and 1994 to fully assess
potentia releases of hazardous wastes or constitu-
ents from on-site SSWMUs. This investigation,
which consisted of two rounds of sampling for a
wide range of radiological and chemical param-
eters, provided valuable information regarding
groundwater conditions near each SSWMU.
Evaluation of theseresultsinfluenced monitoring
program modifications.

* 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, severa groundwater seep monitoringlo-
cations on the northeast edge of the north plateau
wereadded tothemonitoring program and thefrench
drainoutfal wasdeleted for groundwater purposes.
Five seep | ocations continueto be monitored.
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Table 4-1

Summary of Hydrogeology at the WVDP

Geologic Unit

Description

Groundwater Flow
Characteristics

Hydraulic
Conductivity

Location

Sand and Grave

Silty sand and gravel layer
composed of older
Pleistocene-age
glaciofluvia deposits
overlain by younger
Holocene dluvia deposits

Flow is generally northeast
across the plateau toward
Frank’s Creek, with
groundwater near the
northwestern and
southeastern margins
flowing radially outward
toward Quarry Creek and
Erdman Brook

16.4 ft/day (6E-03
cm/sec) or 200 in/day)|

North plateau

Sequence

clay layerslocally overlain
by coarser-grained sands
and gravels

recharge from the overlying
till and from bedrock to the
southwest; dischargesinto
Buttermilk Creek

Lavery Till Sand|Thin, sandy unit of limited |Flow to the east-southeast |3.8 ft/day (1E-03 Primarily beneath
areal extent and variable  |toward Erdman Brook cm/sec) or 46 the southeastern
thickness inches/day portion of the north

plateau

Weathered |Upper zone of the Lavery |Flow has both horizontal  |5E-02 ft/day (2E-05 |South plateau
Lavery Till  |Till exposed at the ground |and vertical components  |cm/sec) or 0.6

surface; weathered and allowing groundwater to  |in/day; the highest

fractured to a depth of move laterally acrossthe  |conductivities are

3-16 ft (0.9-4.9 m); brown |south plateau before associated with dense|

in color dueto oxidation; |moving downward into the |fracture zones found

contai NS NuMerous unweathered lavery till or |within the upper 7 ft

dessicant cracksand root  |discharging to nearby (2 m) of the unit

tubes incised stream channels

Unweathered [Olivegray silty clay with |Flow isvertically 1E-04 ft/day Underlies both the

Lavery Till  [|intermittent lensesof silt  |downward at arelatively  |(3.5E-08 cmi/sec) or  |north and south

and sand; ranges up to 130 |dow rate 0.001 inches/day plateaus

ft (40 meters) in thickness

Kent Recessional | Interbedded clay and silty |Flowsto the northesst; 2E-01 ft/day (8E-05 |Underliesentire

cm/sec) or 2.6 in/day

Project
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Table 4-2

Groundwater Monitoring Overview by Geographic Area:
Monitoring Year 2006

North South Off-Site
Number of.. ToWVDP) - biateau | Plateau | Residential
M onitoring Points Sampled - Analytical® 79 54 15 10
Monitoring Points - Water Elevations Only 55 39 16 0
Monitoring Events 5 4 4 1
Analyses 1,183 979 158 46
Results 9,933 8,621 1,205 107
Percent of Nondetectable Results 87% 87% 86% 62%
Water Elevation M easurements 464 340 124 0

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

Table 4-3

Groundwater Monitoring Overview by Purpose:
Monitoring Year 2006

Regulatory/ Environmental
Number of ... .
Waste Management Surveillance

Monitoring Points Sampled - Analytical® 34 45
Monitoring Points - Water Elevations Only 0 55
Monitoring Events 4 5
Analyses 590 593
Results 5,244 4,689
Percent of Nondetectable Results 86% 87%
Water Elevation M easurements 128 336

NA - Not applicable

@ Total number includes 69 on-site points and 10 off-site points

VWVDP Annual Ste Environmental Report
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* Four new groundwater monitoring wellswere
installed during August 2003 to provide upgradient
and downgradient monitoring coveragefor there-
mote-handled waste facility.

* Reductionsinanalytes or sampling frequencies
wereimplemented at 14 monitoring locationsin
early 2005.

Groundwater is routinely monitored in the five
hydrogeologic unitsdescribedin Table4- 1. 1n 2006,
atota of 69 on-site groundwater monitoring loca:
tionswere sampled. Theselocationsincluded 63
monitoring wellsand well points, five groundwa-
ter seepage points, and one sump/manhole.
Tables 4-2 and 4-3 provide an overview of ground-
water monitoring during 2006 organized by geo-
graphic areaand by monitoring purpose.

Monitoring Well Networ k. TheWV DPground-
water monitoring network isavital component of
the Environment Protection Program implemented
under DOE Order 450.1. Many of the routine
groundwater monitoring wells were installed to
monitor one or more solid waste management units
(SWMUSs) onthe WV DP premises. (See“RCRA
83008(h) Administrative Order on Consent” [the
Consent Order] under “ Resource Conservation
and Recovery Act” in the “ Environmental Com-
pliance Summary.”)

Table E-1®liststhe welsinthe network, sorted by
the geologic unit, and theana ytes measured in 2006.
The frequency of monitoring and the constituents
measured are afunction of regul atory requirements,
as well as current operating practices and histori-
cal knowledge of previoussite activities. Notethat
monitoring of certainwells, marked by an asterisk,
isspecifiedin RFI reports prepared in accordance
with the Consent Order for the WV DP.

Groundwater Elevation Monitoring. Potentio-
metric (water level) measurements are collected
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fromwellsin conjunction with the quarterly ana-
lytical sampling schedule (A ppendix E®). Ground-
water elevation data are used to produce
groundwater contour mapsthat delineate flow di-
rections and gradients. Long-term trend graphs
areusedtoillustrate variationsin groundwater el-
evations over time, such as seasond fluctuations.
In 2006, water levelswereroutinely measured in
wells listed in Table E-1%, as well as at 44 addi-
tional locations. (See Figs. A-8 through A-10in

AppendixA.)

Surface water elevation measurements are also
taken at 11 locations on the north plateau where
the water table in the sand and gravel unit inter-
sectstheground surface, resulting instanding wa-
ter. These measurements are correlated with
groundwater elevationsmeasured at nearby moni-
toring wellsto provide datain areaswhere moni-
toring well coverageis sparse or nonexistent.

Analytical Trigger Level Evaluation. A com-
puterized data-screening program uses “trigger
levels” —preset conservative valuesfor chemical
and radiological concentrations and groundwater
elevation measurements — to promptly identify
anomaliesin monitoring resultsthat may require
further investigation. Thetrigger levelsarebased
onregulatory limits, detection limits, or statisticaly
derived values.

Results of Routine
Groundwater Monitoring

Sampling results for radiological and
nonradiologica analytes are provided inthetables
inAppendix E® grouped by hydrogeologic unit.
Thewellsin eachtable or figure are arranged by
hydraulic position, from upgradient to
downgradient, within the same hydrogeol ogic unit.
W Isidentified as“UP” refer to either background
wells or wells that are upgradient of WVDP fa-
cilities. Wells identified as “DOWN” are
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Table 4-4

Maximum Concentrations For Radiological Parameters in WVDP Wells

Regulatory/Waste M anagement Environmental Surveillance
Radionuclide Maximun M aximun
Well ID Concentration Well ID Concentration
(nCi/mL) (nCi/mL)
Gross Beta WEell 408 3.83E-04 Well 104 9.70E-05
Strontium-90 WEell 408 8.55E-05 Well 8603 3.53E-05
Tritium WNNDATR 4.27E-06 WP-C 3.57E-05

downgradient of WV DP facilities. Table E-12
lists the practical quantitation limits (PQLS) for
monitored organic compounds and metals.

Monitoring the Sand and
Gravd Unit on the North

Plateau

A tota of 40 monitoring locations are routinely
sampled in the sand and gravel unit on the north
plateau. Thistotal includes 32 monitoring wells,
threewell points, and five groundwater seepage
locations. Resultsfor all sand and gravel monitor-
ing locations can be found in Table E-2%and in
Tables E-7™through E-11" A discussion of the
more relevant resultsis provided inthe following

paragraphs.

PlumeontheNorth Plateau. Elevated grossbeta
activity wasdetected inthe early 1990sin ground-
water from the surficial sand and gravel unit north-
east of the building where Nuclear Fud Services,
Inc. reprocessed nuclear fud (the*Main Plant” on
Fig. 4-3). In 1993, elevated gross beta concentra-
tionsweredetected in surfacewater near thenorth-
eastern edge of the north plateau. Strontium-90 and
itsdaughter product, yttrium-90, wereidentified as
the mgjor isotopic components of the gross beta
activity (WVNSCO, 1995). Extensivesubsurface
investigations delineated the extent of the plume
(Fig. 4-3), which continuesto be dosely monitored.
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M aximum concentrations of gross betaand stron-
tium-90inwdIsarelisted inTable4-4. Grossbeta
activity was also detected in the area of former
lagoon 1, which had been backfilled in 1984. The
sourceof thisradiologicd activity was presumed to
be radiologicaly contaminated sediments from
former lagoon 1.

Gross Alpha. Gross apha concentrations in the
sand and gravel unit aretypically very low; most
are lower than the detection level, with the ex-
ception of thosefrom well 8605.

L ow concentrations of gross dphaactivity detected
in groundwater from well 8605 are attributed to
itslocation downgradient of former lagoon 1. His-
torica gross dphameasurementsfrom well 8605
of 3E-08 microcuries per milliliter (uCi/mL) or
greater have been observed, but over the past two
years the concentrations have remained bel ow
1E-08 uCi/mL. Well 111, dsolocated downgradient
of former lagoon 1, exhibits lower gross alpha.con-
centrationsthat are closeto or within background
levels.

Gross Beta and the Srontium-90 Plume. The
strontium-90 plume extendsfrom beneaththemain
plant tothenortheast quadrant of the north plateau.
The presumed source of the strontium-90 activity
can betraced to soils beneath the southwest cor-
ner of the mainplant. Grossbetaactivity of ground-
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water withinand around the plume continuesto be
monitored closdly. Ten monitoring wdlswithinthe
strontium-90 plume exhibit gross beta concentra-
tions above the DOE derived concentration guide
(DCQG) for strontium-90 of 1.0E-06 pCi/mL. (See
the* Useful Information” section at theend of this
report for adiscusson of theDOE DCGs, and Table
Ul-1for aligting of theDCGsfor al radionuclides
of interest a the WVDP)

Two wells (8605 and 111) located downgradient
of former lagoon 1 (identified as the source) also
exhibit gross beta concentrations abovethe DOE
DCG

Figure4-3, which listsgross betaresults fromthe
plume areain 2006, plots the edges of the plume
areawith concentrationsexceeding the strontium-
90 DCG in 1994, 2001, and 2006. A lengthening
and shifting of the contours to the northeast over
time can be seen, indicating migration of theplume
inconjunctionwiththe direction of groundwater flow.

Groundwater is also monitored along the north-
east edge of the north plateau where groundwa
ter seeps from the steep banks of the stream
channels incised by Erdman Brook and Frank’s
Creek. (See Fig. A-9 in Appendix A. See Table
E-2®for sampling results.)

M ost radiological monitoring resultsfromthenorth
plateau seepage areado not indicate migration of
the strontium-90 plumetothat distance. Grossbeta
concentrations from al seep monitoring locations,
with the exception of SP11, wered oseto or within
background levels during 2006. However, gross
beta concentrations at SP11 haveincreased from
1999 through 2006. Thegross betaactivity at SP11
is believed to be attributable to re-infiltration of
contaminated water that has surfaced from the
strontium-90 groundwater plumeupgradient of this
location. Thelevels of this gross betaactivity are
well below the DOE DCG for strontium-90.
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Anaytical resultsfromthelocations showninFig-
ure 4-3 are discussed below and the concentra-
tion data trends over the last ten years are
displayed in Figures 4-4 through 4-7.

Figure4-4 shows grassbetaconcentrationsinwells
104, 408, 501, 502, and 8609, which are centrally
located on the north plateau within themain portion
of the plume. As in previous years, groundwater
fromwel| 408 continuesto exhibit the highest grass
beta concentrations of al routine monitoring wells
intheplume. Grossbetaconcentrationsinwell 408
and wells 104, 501, and 502 increased in 2006 as
compared to 2005, after exhibiting steady or de-
creasing concentrations from 2002 through 2005.
Thegrass betaconcentrationinwell 8609 decreased
dlightly in 2006 when compared with 2005, but is
still relatively high inrelationto the historica con-
centration trend since 1997.

Figure 4-5 shows gross beta concentrations in
wells 105, 116, 801, 8603, and 8604. Thesewells
arelocated further northeast than the preceeding
group of wellsand are further downgradient from
the plume's presumed source beneath the main
plant. Groundwater from this group of wells ex-
hibited increasesin grass betaconcentrationsfrom
2005 to 2006. Groundwater from well 105 showed
the steepest increasein concentrations from 1997
through 2006.

Figure 4-6 shows gross beta concentrations at
wells 111 and 8605, located downgradient of former
lagoon 1. Average gross beta concentrations at
these two wells have remained relatively steady
over time. Concentrationsin 2006 werevery smilar
to those from 2005. (See “Evaluation of Near-
Term and Long-Term Plume Management Activi-
ties” later in thischapter.)

Tritium. Essertially al sand and gravel well moni-

toring locations where tritium concentrations have
been elevated inthe past now exhibit decreasing
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trends, as shown in Figure 4-7. The presence of
tritium activity onthe WV DP north plateau is be-
lieved to be mainly residual (i.e., as aresult of
previous activities on siteduring the period of fuel
reprocessing operations). Over time, the tritium
activity has decreased as aresult of radiological
decay, as well as dilution from groundwater re-
chargeand surface water infiltration. Tritium con-
centrations at many of theselocationsare currently
closeto or within the background range.

A small isolated areaof higher tritium concentra-
tions is found northeast of the main plant. This
areais monitored by well points WP-A, WP-C,
and WP-H (see Table E-2). Historically, devated
levelsof tritium have been found in groundwater
fromwells adjacent to or downgradient of thela
goon system and adjacent to the hardstand and
lag storage areas. Well point WP-C containsthe

highest tritium concentrations of WV DP environ-
mental surveillance wells (see Table 4-4). How-
ever, tritium concentrationsin groundwater from
all these areas are decreasing.

Tritium concentrationsin the seepsaong the north-
east edge of the north plateau are slightly higher
than levels in background wells of the sand and
gravel unit. Concentrations are similar to those
seeninsand and gravel unit wellsmonitoring the
lagoon areas of the north plateau, but are still far
below the DOE DCG for tritium.

Resultsfor Volatileand Semivolatile Organic
Compounds (VOCsand SVOCs). Many wells
within the sand and gravel unit aremonitored for
VOCs and SV OCs, as required by the Consent
Order, which specifies that groundwater condi-
tions upgradient and downgradient of specific site

Table 4-5
Summary of Organic Constituents in WVDP Groundwater Wells

Regulatory/Waste M anagement
Constituent Monitoring Program
Well With the Highest Concentration Concentration Range (ng/L)

1,1-Dichloroethane 8612 6.9-9.7
1,1,1-Trichloroethane 8612 0.82-1.0° (egtimated)
1,2-Dichloroethylene (total) 8612 21-27%
1,4-Dioxane 111 ND-1.0° (estimated)
Dichlorodiflouromethane 8612 2.3-3.4° (estimated)
Ethyl benzene 803 ND-1.0° (estimated)
Tributyl phosphate 8605 190-280%
Trichloroethylene 501 ND-3.0° (estimated)
Vinyl chloride 8612 ND-0.4° (estimated)
Xylene 803 ND-6.7°

ND - Not detected

3 These values are the lowest or highest of two analytical results reported at these wells during 2006; the values
cal culated and reported for these wellsin Table E-9is the average of the replicate analyses.
® Compounds presented as “ estimated” were reported at an estimated concentration less than the minimum detec-

tion limit.
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SWM Us be monitored. Monitoring at additional
wells is used to establish background and
upgradient conditions within unaffected areas of
the unit, or tomonitor conditions downgradient of
locations where positive detections of VOCs and/
or SVOCsarecurrently or have previously been
reported.

Currently, theonly sand and gravel monitoring lo-
cationwith consistent positive detections of VOCs
iswell 8612, located northeast of the closed con-
structionand demalition debrislandfill (CDDL) at
the northeast edge of thenorth plateau. (See Fig-
ureA-8 and Table E-8™) The presence of VOCs
inthisareais presumed to betheresult of wastes
buriedinthe CDDL. Inthepast, VOCswerere-
peatedly detected at afew additional monitoring
locations, such as wells 803 and 8609 and seep-
age monitoring locations GSEEP and SP12 (see
Table E-8™), but recent analytical results from
these monitoring locations have not detected those
VOC:s. In fact, VOCs have not been positively
detected at GSEEP since 1993, or at SP12 since
2002, so these monitoring locationsare no longer
included inthegraphsin this chapter. (See Tables
E-8®and E-9®for 2006 sampling resultsand Teble
E-12%for alist of sampled analytes.) With the
exception of theanalytesin wells8612 and ade-
tection of xyleneinwell 803 during one sampling
event in 2006, no VV OCs have been detected. The
range of organic compoundsin selected ground-
water monitoring wells showing the maximum
concentrationis presented in Table 4-5.

1,1-Dichloroethane (1,1-DCA). Concentrations
of 1,1-DCA at well 8612 decreased rather steeply
from 1995 through 2006 (Fig. 4-8). Thecompound
was not detected at wells 8609, 803, or ground-
water seeps GSEEP or SP12 during 2006.

1,1,1-Trichloroethane (1,1,1-TCA). The com-
pound 1,1,1-TCA was detected inwell 8612 dur-
ing 2006 at estimated levelsbelow the PQL (Fig.
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4-8), but was not detected inwell 803, 8609, or in
seep monitoring locations GSEEP or SP12.

Total 1,2-Dichloroethylene (1,2-DCE-t). Posi-
tive concentrations of 1,2-DCE-t were first de-
tected at well 8612 in 1995. Concentrations of
1,2-DCE-tincreased from 1995 through 2002, but
showed an overall decrease from 2002 through
2006 (Fig. 4-8).

Dichlorodifluoromethane (DCDFMeth).
DCDFMethwasdetected at well 8612 during 2006
at relatively low concentrations near or below the
PQL (Fig. 4-8), but was not detected inwells 803,
8609, or seep monitoring locationsGSEEPor SP12.

Other VOCs historically detected at one or more
of these monitoring locations, such astrans-1,2-
dichloroethylene (t-12-dce) and trichloroethylene,
were not detected in 2006.

TheVOCs1,1-DCA,DCDFMeth,and 1,1,1-TCA
areoftenfound in combination with 1,2-DCE-t. In
well 8612, eech compoundfirst exhibited anincreas-
ing trend that, after several years, wasfollowed by
along-term decreasing trend. It is expected that
1,2-DCE-t will exhibit Smilar behavior, asindicated
by its generally decreasing trend in recent years.

Tributyl Phosphate (TBP). Concentrations of
TBP were detected in 2006 groundwater samples
from well 8605, near former lagoon 1, at concen-
trationsdightly lower than in 2005 and dmost one-
half of those in 2004. TBP aso was previously
detected inwell 111, located near well 8605, but
at levels much lower than those at well 8605.
During 2006, TBP was detected at well 111 at
concentrations similar to those reported in 2005.
Since 2001, TBP concentrations at well 111 have
been fluctuating near the PQL of 10 pg/L. The
range of concentrations reported in well 8605 is
showninTable4-5. Analytical resultsfor SVOCs
at other monitoring locations remain nondetectable.
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Ongoing detection of TBPinthislocalized areamay
berelated toprevioudy detected concentrations 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 activitiesintheformer lagoon 1 area

during earlier nuclear fuel reprocessing.

Additional monitoring locations are sampled for
VOCs and/or SVOCs because they are down-
gradient of locationsthat have shown positivere-
sults or to comply with the Consent Order. No
VOCs or SVOCs have been detected at these
locations.

North Plateau Groundwater Recovery Sys-
tem. In 1995, the north plateau groundwater re-
covery system (NPGRS) wasingaled tominimize
the advance of the gross betaplume. (SeeFigure
4-3.) TheNPGRS consists of three wells that ex-
tract contaminated groundwater, which is then
treated by ion exchangeto remove strontium-90.
Treated water istransferred to the lagoon system
and isultimately discharged to Erdman Brook.

The NPGRS operated throughout 2006, process-
ing about 3.31 million galons (gal) (12.5 million
liters [L]) of water. The system has recovered
and processed gpproximately 46 milliongal (176
million L) since November 1995.

Permeable Treatment Wall. A pilot-scale per-
meable treatment wall (PTW) was constructedin
1999inthesand and gravel unit withintheeastern
lobe of the north plateau plume to test this pas-
sive, in-situ remediationtechnology. ThePTW is
atrenchthat isbackfilled with clinoptilolite, ame-
dium selected for its ability to adsorb strontium-90
ionsfrom groundwater. Continued monitoringin-
dicatesthat strontium-90 concentrations arelower
inwelswithinthe PTW, indicating that strontium-
90 is being removed from the water that passes
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through the wall. However, the plume has since
encircled and migrated past the PTW test area.
The complex geology that existsin the vicinity of
thepilot PTW isbelieved to affect the performance
of thewall, and the wall itself may be affecting
the pattern of groundwater flow inthe plume area.
Sufficient data have been obtained to determine
the effectiveness of the PTW technology.

Northeast Swamp Drainage M onitoring. Rou-
tineradiological sampling continued during 2006 at
surfacewater location WNSWAMP (A ppendix C-
4"™), While gross betaand strontium-90 concentra-
tions continued to fluctuate due to seasonal effects,
the annudized average exceeded the DOE DCG
during all of CY 2006 (Fig. 4-10). Themain source
of the elevated strontium-90 is groundwater from
the north plateau plume seeping into a ditch up-
stream of WNSWAMP. (See Figure 4-3 in this
Chapter and FigureA-2 inAppendix A.) An esti-
mated 48 milliongal (180 millionL) of water flowed
throughthismonitoring paint during 2006.

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 in Cattaraugus Creek, Felton Bridge (lo-
cation code WFFEL BR), continued to show gross
beta concentrationsthat wereonly slightly higher
than those at the Cattaraugus Creek background
locationat Bigelow Bridge (WFBIGBR). (Seedso
“Northeast Swamp and North Swamp Drainage”
in Chapter 2.)

North Plateau Char acterization. Inlate 2006,
the DOE submitted to the New York State De-
partment of Environmental Conservation adraft
“Sampling and Anaysis Plan for Characterization
of the North Plateau Plume Area’ and a draft
“Sampling Plan for Background Subsurface Soil
Dataonthe North Plateau.” These plans propose
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additional sampling to further characterize and
eva uate the north plateau strontium-90 plume area.

Evaluation of Near-Term and Long-Term
PlumeM anagement Activities. Alternativesfor
management of theplumeare currently being evau-
ated. Groundwater monitoring dataarebeing used
to evaluatethe current conditions of the plumeand
tomodel thefuture plume configuration under dif-
fering near-term and long-term scenarios.

Near-term grategies arefocused onwaysto reduce
migration of the downgradient leading edges of the
plume, thereby minimizing expansionbeyonditscur-
rent mapped limitsand migrationinto downgradient
surface water and seepage points. The proposed
management strategies may indludeimplementation
of permeablereactive barrier technology, hydraulic
barrierssuch asaninterceptor trench, groundwater
extractionwdls, or acombination of thesetechnolo-
giesinvarious configurations. Theimplementation
of the near-term plume management Strategy isin-
tegral tothe Enhanced Interim End State objective
fortheWV DR, to manage and minimize off-site corn-
tamination whilethe WV DP Environmental Impact
Statement (EIS) isfindized.

Long-term strategies are those that will include
the entire plume, with the objective of long-term
management and/or remediation. The objectiveis
to contain the plumewithin its current boundaries
so that it can be effectively removed and/or al-
lowed to decay in-place within the WV DP pre-
mises. These strategieswill beintegrated with the
near-term plume management options and will be
evaluatedintheWVDPEIS.

collect groundwater that may be contaminated with
a mixture of n-dodecane and TBP. (See aso
“Nudear Regulatory Commission-Licensed Dis-
posal Area [NDA] Interceptor Trench and Pre-
treatment System” in Chapter 1.) Monitoring
resultsin 2006 indicated no n-dodecaneor TBPin
groundwater near the NDA. Groundwater eleva:
tions are monitored quarterly in and around the
trenchto ensurethat aninward gradient ismain-
tained, thereby minimizing outward migration of
potentially contaminated groundwater.

WNNDATR and Well 909. Gross beta and tri-
tium concentrationsin groundwater from sampling
location WNNDATR, asump at the lowest point
of the interceptor trench, and from well 909,
downgradient of WNNDATR (Fig. A-8inAppen
dix A), continued to be elevated with respect to
background monitoring locations onthe south pla-
teau. WNNDATR contained the highest tritium
concentrationsreported of the WV DPregulatory
compliance groundwater monitoring locations (see
Table4-4). Concentrationswere still well below
the DOE DCG for tritium.

During 2006, tritium concentrations at
WNNDATR were similar to those in 2005, but
overall have decreased since 1994. In contrast,
gross beta concentrations have increased with
time, with even steeper increases observed dur-
ing 2005 and 2006. Residual activity from histori-
cal site operations in the NDA is the presumed
source of this gross beta activity. Currently,
groundwater passing throughthe NDA iscollected
at WNNDATR andistransferred tothe low-level
waste treatment facility for processing. Interim
measures are being planned for the NDA to curb

the migration of groundwater at the NDA.

Monitoring on the South
Plateau: Weathered Lavery
Till and the NDA

In 1990, atrench system was constructed along
the northeast and northwest sides of the NDA to

Radiological indicator results at well 909 showed
increasing gross beta and tritium concentrations
until 1999, when concentrations of both declined.
Vaues have stabilized over the last few years.
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Residual soil contamination near well 909 is
thought to be the source of the grass beta activity.

In 2006, methodsfor reducing infiltration of water
into the NDA were considered by the DOE. As
of early 2007, plans are underway for placing a
geomembrane cap onthe NDA, buildingaslurry
wall upgradient of theNDA, aswell as construct-
ing asystem for diverting groundwater and sur-
face water away from the NDA. (See the
“NRC-Licensed Disposal Area[NDA]” section

inthe" Environmental Compliance Summary.”)

Additional Monitoring and
| nvestigations

Resultsof Radioisotopic Sampling. Groundwa:
ter samplesfor radioisotopic anadyses are collected
regularly from selected monitoring pointsinthe sand
and gravel unit and thewegthered Lavery till (Table
E-11). Strontium-90 concentrations were found
tobeeevated inmonitoring wellsin the north pla-
teau plumearea, asdiscussed earlier inthischap-
ter, and dsodowngradient of the NDA on the south
plateau. Concentrations of other radioisotopic
anaytesremained smilar to previoushistorical re-
sults. M ost analyses found no detectable concen-

trations of the other radionuclides.

Historical monitoring and special investigations
have detected carbon-14, technetium-99, and io-
dine-129 at afew locations. Oneor more of these
isotopes have been detected in the sand and gravel
unit at wells within the gross beta plume (wells
408, 501, and 502), downgradient of former la-
goon 1 (wells111 and 8605) or in the weathered
Laverytill downgradient of the NDA (well 909).

When detected, the nuclides were found at low
percentages of their DCGs and they accounted
for only asmall portion of the gross beta concen-
trations. Frequent gross betamonitoring provides
sufficient surveillanceto identify trendsin major
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gross beta constituents. Periodic radioisotopic
analyses are effective in tracking those nuclides
that contribute only asmall fraction of the gross
betaactivity.

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)-permitted outfall 001.
Semiannual monitoring resultsfrom well 502, lo-
cated directly upgradient of the NPGRS, can be
used to identify metals concentrationsin ground-
water that may affect compliance with the
SPDES-permitted effluent limits. Results of sam-
pling for metalsat well 502 can befoundin Tables
E-7"and E-10%.

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 these
concentrations. Thisfinding supported the hypoth-
esis(whichisdocumentedinthetechnicd litera
ture) that elevated concentrations were not
representative of actual groundwater conditions,
but were caused by release of metals from sub-
surface corrosion of stainless-steel well materials
(WVNSCO and Dames & Moore, June1998).

Toensurethat the integrity of themonitoring wells
is maintained, and to ensure that high-quality
samples representative of actual groundwater
conditions are collected, wellsare periodically in-
spected for corrosion. Approximately three-
fourths of the stainless-steel wellsmonitoring the
sand and gravel unit were internally inspected for
corrosionduring 2001. Atthat time, wellswith cor-
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rosion were cleaned and reinspected to verify that
corrosion had been removed. Wells suspected of
containing corrosion will beinspected in 2007.

Fuel Receiving and Storage (FRS) Pool Wa-
ter Infiltration. During mid-2005, water was
found trickling into theempty FRS pool during a
quarterly inspection. Thewater had accumulated
to approximately four to six inches. Thewater is
directed by aslopein thefloor to the deeper stain-
less-sted-lined cask unloading pool (CUP). Ana-
Iytical datafor the FRS CUP water indicate that
groundwater seepage is the source of the water.
During periodsof high precipitation or snow melt,
dlight seepage has entered along the south wall.
The elevated cesium-137 concentrations are be-
lievedtobefrom residuasthat adhered tothe FRS
walswhenthe pool wasfull. Groundwater seep-
inginto the pool isthought to have dissolved some
of the cesium. Since the water does not pose op-
erational or safety concerns, it has beenleftinthe
CUPunder routine monitoring. Currently, thewa:
ter level inthe CUP ismeasured by facility opera-
torsdally.

Off-Site Groundwater Monitoring. Groundwa-
ter is used as a potable water supply at off-site
private residences near the WV DP. Groundwa-
ter samples are collected routinely from nine off-
site residential supply wells that represent the
closest unrestricted use of groundwater near the
Project. Wells arelocated within 4.3 miles (7 ki-
lometers[km]) of thefacility. One additiona well,
located 18 miles (29 km) south of the site, is used
for background purposes. Noneof thewelIsdraw
from groundwater unitsthat underly thesite. Ad-
ditiona informationisprovided in“ Drinking Wa:
ter Monitoring” in Chapter 2.
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Figure 4-4. Average Annual Gross Beta Concentrations
at Locations Closer to the Source of the North Plateau Plume
1E-03
1E-04
1E-05 %
&
E /
5 1E-06 / /././
=
1E-07 :7&__’_./
(]
8 1E-08 = = — A—h A A&
e Background wells
- 1E'09 T T T T T T T T T

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
—— 105 =116 —*—801 -—0o—803 —4—8604 -—4ABKG

Figure 4-5. Average Annual Gross Beta Concentrations

at Locations Closer to the Leading Edges of the North Plateau Plume
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Figure 4-7. Average Annual Tritium Concentrations at Selected Locations
in the Sand and Gravel Unit
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in the Sand and Gravel Unit
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Figure 4-10. Annualized Average Strontium-90 Concentrations at WNSWAMP

Note: DCGs are used as an evaluation tool for results from on-site locations as part of the routine
environmental monitoring program. However, DOE DCGs are applicable only at locations where
members of the public could be exposed to water containing contaminants, that is, locations outside
of the site boundary.
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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 United States Department of Energy
(DOE), implements the QA program at the
WV DP. Subcontractor |aboratories providing ana-
lytical servicesfor the environmental monitoring
program are contractually required tomaintaina
QA program consistent with WV NSCO require-
ments.

Thequality requirements of Title 10 Code of Fed-
eral Regulations Part 830, SubpartA, “ Qudity As-
surance Requirements,” Section 830.122, “Qudity
Assurance Criteria,” and DOE Order 414.1A,
“Qudity Assurance’ (DOE, 1999), providethe QA
program policies and requirements applicableto
activitiesat theWVDP. The WV DPQA program
serves as an implementation process for meeting
the DOE Order 450.1 requirement to provide "a
consistent system for collecting, assessing, and
documenting environmental data of known and
documented quality.” Theintegrated QA program
alsoincorporates the requirements from the con-
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sensus standard “ Quality Assurance Program Re-
quirementsfor Nuclear Facilities’ (American So-
ciety of Mechanical Engineers NQA-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 quality-affecting 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 nonconforming and segregated so as to
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 audits by external
agenciesand to interna management and self-as-
sessments.
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Quality Contral

Morethan 8,000 environmenta sampleswerecol-
lected and analyzed in 2006 as part of the WV DP
environmental monitoring program. Quality con-
trol (QC), an integra part of QA, is used to en-
surethat samplesare collected and analyzed ina
consistent 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 (ELAB) field personnel collect the
samples. Field sampling locations are clearly
marked to ensure that routine samples are col-
lected in the same |location each time. Collection
equipment that remainsinthefieldisroutinely in-
pected, cdibrated, and maintained, and automated
sampling stations are kept locked to prevent tam-
pering. Samples are collected into certified pre-
cleaned containers of an appropriate materia and
capacity. Containersare labeled with information
about the sampl e, such as date and time of collec-
tion, sample collection personne, and specia field
conditions. Collection informationisdocumented
and kept as part of the sample record.

Chain-of-custody documentationis maintained so
as to trace sample possession from time of col-
lection through analysis. Samplesare storedina
lockup before analysis or shipping. Samples sent
off sitefor analysisare accompanied by an addi-
tiona chain-of-custody form. Subcontract labora-
toriesarerequired by contract to maintain internal
chain-of-custody records and to storethe samples
under secure conditions.

Specia field QC samples are collected and ana-
lyzed to assess the sampling process. Duplicate
fidld samples are used to assess sample homoge-
neity and sampling precision. Field and trip blanks
(laboratory-deionized water in sample containers)
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are used to detect contamination potentialy intro-
duced during sampling or shipping. Environmental
background samples (samples of air, water, veg-
etation, venison, and milk taken from locationsre-
mote fromthe WV DP) are collected and anayzed
to provide basdine information for comparison
with on-gteor near-site samples so that siteinflu-
ences can be evaluated.

Laboratory QC. In 2006, environmental moni-
toring samples were analyzed at severa on-site
and off-site laboratories. On-site analyses were
conducted by the ELAB (radiologica indicator
parameters, gamma spectroscopy, and field pH
and conductivity), theWastewater Treatment Fa-
cility Laboratory (tota residual chlorine, pH, and
settleable solids), and theAnalytica and Process
Chemistry Laboratory (A&PC, total dissolved
solids). In 2006, laboratories at the WV DP were
reorganized and the A& PC was placed under
ELAB cognizance.

In 2006, the combined EL AB and former A& PC
facilities, operated by URS Corporation, became
certified by the New York State Department of
Health (NY SDOH) for gross alpha, gross beta,
tritium, and gamma spectroscopy analysesinpo-
table and nonpotable water.

Off-siteanalyseswere performed by General En-
gineering Laboratories (GEL , in Charleston, South
Caralina) for multimediaradiochemica parameters
and chemica parameters, including low-level mer-
cury; Severn Trent Laboratories (STL, inBuffao,
New York) for chemical analyses; Lionville Labo-
ratory, Inc. (LVLI, inLionville, Pennsylvania) for
chemical analysis of radiologically contaminated
samples, and Bechtel BWXT Idaho, LLC (at the
Idaho National Laboratory) for environmentd ther-
moluminescent dosimeters. Subcontract laborato-
ries are required to maintain all relevant
certifications, participatein applicable crosscheck
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programs, and maintain alevel of QC asdefined
intheir contracts with WV NSCO.

To achieve and maintain certification to analyze
environmenta samplesfromthestateof New York,
both on-site and subcontract analytical laborato-
riesare required to demonstrate evidence of sat-
isfactory performance on samples provided by the
NY SDOH Environmenta Laboratory Approval
Program (ELAP).

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.

In 2006, problemswith analytical QC during andy-
sisof WV DP fish samples resulted in adetermi-
nation that much of the strontium-90 data was
unreliable. Therefore, only partial strontium-90
data were reported for fish collected in calendar
year 2006. This evaluation was based upon low
recoveries for laboratory control samples. Cor-
rective actions wereidentified and implemented
at the vendor laboratory to prevent recurrence of
thisproblem inthefuture.

I ndependent Comparisonsand Crosschecks.
Toallow for independent confirmation of environ-
mental monitoring data, samples of air filters, wa
ter, milk, fish, vegetation, and sedimentsare split

Calendar Year 2006



Chapter 5. Quality Assurance

or separately collected from the samelocationand
senttoN'Y SDOH for measurement and indepen-
dent reporting to the public. Locations at which
co-located samples aretaken arelisted in Appen-
dix B®of thisreport.

Crosscheck samples (performance evaluation
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.

The WV DP participatesinforma 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 informal 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 2006, the WV DP participated inthe DOE Ra-
diological Environmental Sciences Laboratory
Mixed Anayte Performance Evaluation Program
(MAPEP). Results are listed in Appendix J% A
total of 71 radiological crosscheck anayseswere
performed by or for theWV DP. Of theseresults,
70 (98.6%) were within acceptance limits.
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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 evauation studiesfor the
Nationa Pollutant Discharge Elimination System.
Samples from this program are analyzed both
on site and by subcontract laboratories. In ad-
dition, subcontract laboratories performing
nonradiological analyses of samplesthat contain
radiological contamination participateinthe DOE
MAPEP program. This mixed analyte program
providesperformance evauation samplesfor both
radiological and nonradiological constituents.

In 2006, nonradiological crosschecks were ana-
lyzed by the WV DP Wastewater Treatment Fa-
cility Laboratory, the ELAB, LVLI, and STL.
Results are summarized in Appendix J= A total
of 125 nonradiologica crosscheck analyseswere
performed by or for theWV DP. Of theseresults,
atotal of 120 (96.0%) were within acceptance
limits.

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
surveillanceactivities. Subcontract laboratoriesare
requested to provide datain electronic format for
direct entry intotheLIM S by 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
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reviewed and signed off by aqudified person other
than the one who performed the analysis. A simi-
lar in-housereview is contractually required from
subcontractor laboratories.

Data Verification and
Validation

Datavalidationisthe process by which analytical
datafrom both on-siteand off-sitelaboratories are
reviewed to verify proper documentation of sample
processing and datareporting, and to determine
the quality and usability of the data. A graded ap-
proach is applied that, based upon data quality
objectives, dictatestherigor of review of thedocu-
mentation associated 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
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more personswho are knowledgeableinthetech-
nical aspects of the work.

Audits and Assessments

External. A DOE review team completed anan-
nual assessment of the WVDP sintegrated safety
management system (ISMS) in 2006. Although
areas for improvement were identified, theteam
determined that the WV DP ISM Sisimplemented
and effective. The DOE also conducted aradia-
tion protectiontechnical safety appraisal to evalu-
atefield implementation of radiological controls.
No programmatic deficiencieswereidentified.

TheNuclear Regulatory Commission (NRC) vis-
ited the site twice in 2006. The two monitoring
visits specifically addressed the groundwater moni-
toring program, status of the strontium-90 ground-
water plume, maintenance of the NRC-licensed
disposal area, and characterization of waste
streams. The NRC visits included tours of the
ELAB and the north plateau. The NRC monitor
determined that the activities reviewed were be-
ing performed in accordancewith therequirements
of established programs.

In 2006, the New York State Department of Envi-
ronmental Conservation (NY SDEC) performed
two Resource Conservation and Recovery Act
hazardous waste inspections at the WVDP. No
findings or concerns were identified. NY SDEC
also conducted routine site visitsin 2006 as part
of the SPDES program.

I nternal. In2006, the WV NSCO QA Department
conducted severd surveillances of activities (such
as waste processing and packaging) and inspec-
tions of equipment (such as ventilation systems
and aboveground petroleum tanks) pertaining to
environmental management, safety, or monitoring.
No deficiencies were noted.
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In 2006, as part of the DOE Consolidated Audit
Program (DOECAP), representatives from the
WV DP participated in DOECAP audits of two
vendor laboratories: GEL and STL Buffalo. Sev-
eral conditions adverse to quality wereidentified
and thelaboratories were requested to submit and
implement corrective action plansto remedy the
conditions. Completion of the corrective actions
will be verified during future audits.

In 2006, the WVNSCO QA Department con-
ducted an audit of the laboratories operated by
URS Corporation (the ELAB and the former
A&PC Laboratory) against NY SDOH ELAPre-
guirements, the National Environmental Labora-
tory Accreditation Committee standard, and
WVNSCO QA program requirements. The re-
view asoincluded training, software control, ana-
Iytical procedures, and materials and testing
equipment. No negative findings were noted.

In February 2006, the WV NSCO Environmental
Affairs Department performed an assessment of
a chemical bulk storage tank in the vitrification
facility to verify that the closure requirements had
been met in accordance with 6 NYCRR Part
598.10 to permanently closethetank. This assess-
ment verified the permanent closure under regu-
lations and alowed removal of thetank from the
Hazardous Substance Bulk Storage registration
certificate #9-000158.

Summary. Although areas for improvement were
identified in the course of audits and assessments,
nothing was found that would compromise the
quality of the data in this report or the environ-
mental monitoring program ingeneral.

L essons L ear ned

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

Concluson

The QA elements described in this chapter en-
surethat environmental monitoring dataare con-
sistent, precise, accurate, and complete. The
multiplelevelsof scrutiny built into generating, veri-
fying, vaidating, evaluating, and reporting datafrom
the environmental monitoring program ensurethet
reliable data are reported. The effectiveness of
the environmenta monitoring program isevidenced
by continuing favorable QA assessments.

Calendar Year 2006



USEFUL
INFORMATION

Radiation and Radioactivity

Radioactivity is a property of atoms with unstable nuclel. The unstable nuclel spontaneously decay by emit-
ting radiation in the form of energy (such as gamma rays) or particles (such as alpha and beta particles) (see
inset on following page). If the emitted energy or particle has enough energy to break a chemical bond or to
knock an eectron loose from another atom, a charged particle (an “ion”) may be created. This radiation is
known as*“ionizing radiation.”

Asusedin thisAnnual Site Environmental Report (ASER), theterm “radiation” refers only to ionizing radia-
tion and does not include nonionizing forms of radiation such as visible light, radio waves, microwaves,
infraredlight, or ultraviolet light.

Radioactive Decay

An atom is the smallest particle of an element. It cannot be broken down by chemical means. An atom
consists of a central core (the nucleus), composed of positively charged particles (protons) and particles
with no charge (neutrons), surrounded by negatively charged particles (electrons) that revolve in orbits in
the region surrounding the nucleus. The protons and neutrons are much more massive than the eectrons,
therefore most of an atom’s mass is in the nucleus.

An dement is defined by the number of protons in its nucleus, its atomic number. For example, the atomic
number of hydrogen is one (one proton), the atomic number of strontium is 38 (38 protons), and the atomic
number of cesiumis 55 (55 protons).

Note: Much of the background information in this section was taken from The Handbook of Health
Physics and Radiological Health (Shleien, 1998), from the Environmental Protection Agency
website (www.epa.gov/radiation/understand), and from The Health Physics Society website
(http://hps.org/publicinfor mation).
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Useful Information

Some Types of lonizing Radiation

Alpha Particles. An alpha particle is a fragment of a much larger nucleus. It consists of two
protons and two neutrons (similar to the nucleus of a helium atom) and is positively charged.
Compared to beta particles, alpha particles are relatively large and heavy and do not travel very
far when gected by a decaying nucleus. Therefore, alpha radiation is easily stopped by a few
centimeters of air or a thin layer of material, such as paper or skin. However, if radioactive
material is ingested or inhaled, the alpha particles released inside the body can 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 radionuclide is the uranium isotope with an atomic
weight of 232 (uranium-232). Uranium-232 was in the high-level waste (HLW) mixture at the West
Valley Demonstration Project (WVDP) as a result of a thorium-based nuclear fuel reprocessing
campaign conducted by Nuclear Fuel Services, Inc. Uranium-232 has been detected in liquid
waste streams.

Beta Particles. A beta particle is an electron emitted during the breakdown of a neutron in a
radioactive nucleus. Compared to alpha particles, beta particles are smaller, have less of a
charge, travel at a higher speed (close to the speed of light), and can be stopped by wood or a
thin sheet of aluminum. If released inside the body, beta particles do much less damage than an
equal number of alpha particles because beta particles deposit energy in tissue cells over a larger
volume than alpha particles. Srontium-90, a fission product found in the liquids associated with
the HLW, is an example of a beta-emitting radionuclide.

Gamma Rays. Gamma rays are high-energy “ packets’ of electromagnetic radiation, called
photons, that are emitted from the nucleus. Gamma rays are similar to x-rays, but are generally
more energetic. If an alpha or beta particle released by a decaying nucleus does not carry off
all the energy generated by the nuclear disintegration, the excess energy may be emitted as
gamma rays. If the released energy is high, a very penetrating gamma ray is produced that can
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 gamma radiation
are dangerous, gamma rays are also used in lifesaving medical procedures. An example of a
gamma-emitting radionuclide is barium-137m, a short-lived daughter product of cesium-137.
Both barium-137m and its precursor, cesium-137, are major constituents of the WVDP HLW.

The mass number of an atom, its atomic weight, is equal to the total number of protons and neutrons in its
nucleus. For example, although an atom of hydrogen will always have one proton in its nucleus, the number
of neutrons may vary. Hydrogen atoms with zero, one, or two neutrons will have atomic weights of one, two,
or three, respectively. These atoms are known as isotopes (or nuclides) of the element hydrogen. Elements
may have many isotopes. For instance, the elements strontium and cesium have more than 30 isotopes each.

Isotopes may be stable or unstable. An atom from an unstable isotope will spontaneously change to another

atom. The process by which this change occurs, that is, the spontaneous emission from the nucleus of alpha

ul -2
VWVDP Annual Ste Environmental Report Calendar Year 2006



Useful Information

or beta particles, often accompanied by gamma radiation, is known as radioactive decay. Depending upon
the type of radioactive decay, an atom may be transformed to another isotope of the same element or, if the
number of protons in the nucleus has changed, to an isotope of another element.

Isotopes (nuclides) that undergo radioactive decay are called radioactive and are known as radioisotopes
or radionuclides. Radionuclides are customarily referred to by their atomic weights. For instance, the radio-
nuclides of hydrogen, strontium, and cesium measured at the WV DP are hydrogen-3 (also known as tritium),

strontium-90, and cesium-137. For some radionuclides, such as cesium-137, a short-lived intermediate is
formed that decays by gamma emission. This intermediate radionuclide may be designated by the letter “m”

(for metastable) following the atomic weight. For cesum-137, theintermediate radionuclideis barium-137m,
with a half-life of less than three minutes.

The process of radioactive decay will continue until only a stable, nonradioactiveisotope remains. Depending
on the radionuclide, this process can take anywhere from less than a second to billions of years. The time
required for half of the radioactivity to decay is called the radionuclide’s half-life. Each radionuclide has a
unique half-life. The half-life of hydrogen-3 isdslightly morethan 12 years, both strontium-90 and cesium-137
have half-lives of approximately 30 years, and plutonium-239 has a half-life of more than 24,000 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 2006 would have measured 2.0 millicuriesin
1976 and will be 0.5 millicuriesin 2036. For alist of half-lives of radionuclides applicable to the WV DP, see
Table UI-1.

M easur ement of Radioactivity

As they decay, radionuclides emit one or more types of radiation at characteristic energies that can be
measured and used to identify the radionuclide. Detection instruments measure the quantity of radiation
emitted over a specified time. From this measurement, the number of decay events (nuclear transformations)
over afixed time can be calculated.

Radioactivity is measured in units of curies (Ci) or becquerels (Bg). One Ci (based on the rate of decay of
one gram of radium-226) is defined as the " quantity of any radionuclide that undergoes an average transfor-
mation rate of 37 billion transformations per second.” In the International System of Units (SI), one Bq is
equal to one transformation per second. In this ASER, radioactivity is customarily expressed in units of Ci
followed by the equivalent Sl unit in parentheses, as follows: 1 Ci (3.7E+10 Bq).

In this report, measurements of radioactivity in a defined volume of an environmental media, such as air or
water, are presented in units of concentration. Since levels of radioactivity in the environment are typically
very low, concentrations may be expressed in microcuries per milliliter, with Sl units (becquerels per liter) in
parentheses, as follows: 1.00E-06 pCi/mL (3.7E+01 Bg/L). (One microcurie is equal to one millionth of a
curie.)
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M easur ement of Dose

The amount of energy absorbed by a material that receives radiation is measured in rads. A rad is 100 ergs
of radiation energy absorbed per gram of material. (An erg is the approximate amount of energy necessary
tolift amosquito one-sixteenth of aninch.) “Dose’ is ameans of expressing the amount of energy absorbed,
taking into account the effects of different kinds of radiation.

Alpha, beta, and gammaradiation affect the body to different degrees. Each typeof radiation is given 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 damagetointernal tissuesasx-rays, soalpha
radiation has a quality factor of 20, compared to gammarays, x-rays, or beta particles, each of which havea
quality factor of one.

Theunit of dosemeasurement to humansistherem. Thenumber of remisequal tothenumber of radsmultiplied
by the quality factor for each typeof radiation. Inthe SI system, doseis expressed in sieverts. One sievert (Sv)
equals 100 rem. This ASER expresses dosein standard units, followed by equivalent SI unitsin parentheses,
asfollows: 1 mrem (0.01 Sv). For amore-detailed discussion of radiation doseand units of dose measurement,
see the “Radiological Effluents and Dose” section of Chapter 2.

Background Radiation

Backgroundradiationis always present, and everyoneisconstantly exposedtolow levelsof suchradiationfrom
both naturally occurring and man-made sources. Inthe United Statesthe averagetotal annual exposureto low-
levd background radiationisestimated to beabout 360 millirem(mrem) or 3.6 millisieverts(mSv). Most of this
radiation, approximately 295 mrem (2.95 mSv), 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.)

Backgroundradiationincludes cosmicrays; thedecay of natural € ements, suchas potassium, uranium, thorium,
and radon; and radiation from sources such as chemical fertilizers, smoke detectors, and cigarettes. Actual
doses vary depending on such factors as geographic location, building ventilation, and personal health and
habits.

Potential Health Effects of Radiation

The three primary pathways by which people may be exposed to radiation are (1) direct exposure, (2)
inhalation, and (3) ingestion. Exposure from radiation may be from a source outside the body (external
exposure) or from radioactive particles that have been taken in by breathing or eating and have become
lodged inside the body (internal exposure). Radionuclides that aretaken in are not distributed in the same way
throughout the body. Radionuclides of strontium, plutonium, and americium concentrate in the skeleton, while
radioisotopes of iodine concentrate in the thyroid. Radionuclides such as hydrogen-3 (tritium), carbon-14, or
cesium-137, however, will be distributed uniformly throughout the body.
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Living tissue in the human body can be damaged by ionizing radiation. The severity of the damage depends
upon several factors, among them the amount of exposure (low or high), the duration of the exposure (long-
term [chronic] or short-term [acute]), the type of radiation (alpha, beta, and gamma radiations of various
energies), and the sengitivity of the human (or organ) receiving the radiation. The human body has mecha-
nisms that repair damage from exposure to radiation, however, repair processes are not always successful.

Biological effects of exposure to radiation may be either somatic or genetic. Somatic effects are limited to
the exposed individual. For example, a sufficiently high exposure could cause clouding of the lens of the eye
or a decrease in the number of white blood cdlls. Genetic effects may show up in future generations.
Radiation could damage chromosomes, causing them to break or join incorrectly with other chromosomes.
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.

Assessing the 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-leve
radiation. Epidemiological studies have not demonstrated adverse health effects in individuals exposed to
small doses (less than 10 rem) over a period of years. (For comparison, note that average background
radiation in the United Statesis about 0.36 rem/year, and estimated annual dose from activities at the WVDP
in 2006 was about 0.000049 rem/year [0.049 mrem/year].)

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

Derived Concentration Guides

A derived concentration guide (DCG) isdefined in DOE Order 5400.5, "Radiation Protection of the Public and
the Environment," 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, immersionin air, or inhalation) for one year, would
result in an effective dose equivalent of 100 mrem (1 mSv) to a "reference man." DCGs are applicable only
at locations where members of the public could beexposed to air or water containing contaminants. DCGsfor
radionuclides measured at the WVDP are listed in Table Ul-1.

At the WVDP, DCGs are used as a reference tool for evaluating liquid effluents and airborne emissions. In
this ASER, tables of radionuclide measurements fromair and water effluent pointsinclude a comparison with
the DOE DCGs. (See Appendices C*and D™.) In each table, measured radionuclide concentrations aredivided
by the appropriate DCGs and the percentages are summed. If the total is less than 100%, the effluent stream
is assumed to be in compliance with the DOE guiddline.

Although DCGs may be used as a screening tool, they are not directly used at the WVDP to estimate dose.
DOE Orders and federal regulations require that the hypothetical dose to the public from facility effluents be
estimated using specific computer codes. For further information, see "Dose Assessment Methodology” in
Chapter 2.
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Table Ul-1
U.S. Department of Energy Radiation Protection Standards
and Derived Concentration Guides?

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 mrem/year (1 mSv/yr) effective dose equivalent

U.S. Department of Energy Derived Concentration Guides (DCGs)
for Inhaled Air or I ngested 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° 5.70E+03 6E-09 7E-05 Eu-154° 8.59E+00 5E-11 2E-05
K-40 1.25E+09 9E-10 7E-06 Eu-155 4.75E+00 3E-10 1E-04
Fe-55 2.74E+00 5E-09 2E-04 Th-232 1.40E+10 7E-15 5E-08
Co-60° 5.27E+00 8E-11 5E-06 uU-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° 2.89E+01 9E-12 1E-06 U-235° 7.04E+08 1E-13 6E-07
Y-90 7.31E-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 2.30E+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
Cs-134 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° 3.00E+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)

NA - Not applicable.

3DOE Order 5400.5 (February 8, 1990). Effective May 8, 1990. (See Derived Concentration Guidesin Chapter 1,
Environmental Program Information.)

®Nuclear Wallet Cards. April 2005. National Nuclear Data Center. Brookhaven National Laboratory. Upton, New
York.

¢ Radionuclides measured in WWDP effluent.
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Data Reporting

Inthetext of this ASER, traditional radiological units(e.g., rem, rad, curie) are presented first, followed by Sl
units in parentheses. Nonradiological measurements are presented in English units, followed by metric units
in parentheses. A conversion chart for comparing traditional and Sl radiological units and English and metric
nonradiological units is presented under “Units of Measure,” later in this section. Units for regulatory or
guidance standards are presented as they appear in the source document.

The number of significant digits reported depends on the precision of the measurement technique. Integer
countswill bereportedwithout rounding. Calcul ated val ues arecustomarily reportedto threesignificant figures.
Dose estimates may be reported to two significant figures.

Radiological Data. Because the decay of radioactive atoms is a random process, an inherent uncertainty is
associated with all measurements of environmental radioactivity. This can be demonstrated by repeatedly
measuring the number of atoms that decay in a radioactive sample over some fixed period of time. Theresult
of such an experiment would be arange of valuesfor which theaverage valuewould providethe best indication
of how many radioactive atoms were present in the sample.

In actual practice, an environmental sampleis usually measured for radioactivity only once over a period of
time The inherent random uncertainty of the measurement, in an efficient process, is the major reason that
thereported measurement is probably higher or lower thanthe*“true” value. Radiological results arecalculated
by subtracting background measurementsfrom samplemeasurements; therefore, whenlittleor noradioactivity
is present in the sample, results may be zero or negative.

Theterm “ confidence interval” is used to describe the range of measurement values above and below the test
result within which the “true” valueis expected to lie. Thisinterval is derived statistically. The width of the
interval is based primarily on a predetermined confidence leve, that is, the probability that the confidence
interval actually encompasses the “true’ value. The WVDP environmental monitoring program uses a 95%
confidencelevel (about two standard deviations above and below the mean) for all radioactivity measurements
and calculates and reports confidence intervals accordingly.

The confidence interval around a measured valueis indicated by the plus-or-minus (£) symbol following the
result (e.g., 5.30+3.6E-09 uCi/mL ), with theexponent of 10-° expressed as* E-09.” Expressedin decimal form,
theresult 5.30+3.6E-09 would be 0.00000000530+0.0000000036 pCi/mL . A samplemeasurement expressed
thisway is correctly interpreted to mean “thereis a 95% probability that the concentration of radioactivity in
thissampleisbetween 1.7E-09 pCi/mL and 8.9E-09 uCi/mL.” If theconfidenceinterval for themeasuredvalue
includes zero (e.g., 5.30+6.5E-09 pCi/mL), the value is considered to be below the detection limit. In other
words, no radiation was detected in the sample.

Chemical Data. In general, the detection limit is the minimum amount of a constituent detected by an
instrument or method that can bedistinguished from background and instrument noise. Thus, the detection limit
is the lowest value at which a sample result shows a statistically positive difference from a sample in which
no constituent is present. Nonradiological data are conventionally presented without an associated uncertainty
and are expressed by the detection limit prefaced by a “less than” symbol (<) if that analyte were not
measurable.
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Units of Measure

Radioactivity Symbol Name Volume Symbol Name
a curie am® cubic centimeter
mad millicurie(1E-03 Ci) L liter
pCi microcurie(1E-06 Ci) mL milliliter
nCi nanocurie(1E-09Ci) nre cubic meter
pCi picocurie(1E-12Ci) gd gallon
Bqg becquerd (27 pCi) fts cubic feet
d/s disintegrations per second
Dose Symbol Name Area Symbol Name
Sv sievert (100rem) ha hectare(10,000 )
mSy millisievert (1E-03Sv)
Gy gray (100rad)
nrem millirem(1E-03rem)
Concentration Symbol Name Length Symbol Name
pCi/mL mi crocuri esper milliliter m meter
mL/L millilitersper liter km kilometer (1E+03m)
pCi/g microcuriesper gram an centimeter (1E-02m)
mg/L milligramsper liter (ppm) mm millimeter (1E-03m)
mg/kg milligramsper kilogram (ppm) pm micrometer (1E-06 m)
pg/mL microgramsper milliliter (ppm)
pCi/L picocuriesper liter
ng/L nanogramsper liter (ppt)
pg/L microgramsper liter (ppb) Exposure Symbol Name
Ho/g microgramsper gram (ppm)
Bg/L becquerelsper liter MR mi croroentgen
ppm partsper million R milliroentgen
ppb partsper billion
ppt partsper trillion
NTU nephelometricturbidity units
U standard units
Mass Symbol Name FlovRate  Symbol Name
or Speed
g gram mgd million gallonsper day
kg kilogram (1E+03Q) dm cubicfeet per minute
mg milligram(1E-03g) Ipm litersper minute
Mg microgram (1E-06 g) gpd gallons per day
ng nanogram (1E-09q) m/sec meters per second
t metricton (1E+06 g)
Unit Prefixes
centi 1/100=1x102=0.01=E-02
milli 1/1,000=1x10°=0.001=E-03
micro 1/1,000,000=1x 10°=0.000001=E-06
nano 1/1,000,000,000=1x 10°=0.000000001=E-09
pico 1/1,000,000,000,000=1x 10*2=0.000000000001 = E-12

VWVDP Annual Site Environmental Report
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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

Bothtraditiond radiological units (curie, roentgen, rad, rem) and the Systeme Internationde (S1) units (becquerd,
gray, sievert) are used inthisreport. Nonradiological measurements are presented in both English and metric
units. Frequently-used radioactivity and dose conversionsare bolded.

1 centimeter (cm)
1 meter (m)

1 kilometer (km)
1 milliliter (mL)

1liter (L)

1gram(g)

1 kilogram (kg)
1 curie (Ci)
1 becquere (BQ)

1 roentgen (R)
lrad

lrem

1 millirem (mrem)
1 sievert (Sv)

VWVDP Annual Ste Environmental Report

0.3937inches(in)

39.37inches(in) = 3.28 feet (ft)

0.62 miles (mi)

0.0338 ounces(02)

0.061 cubic inches(in®)

1 cubic centimeter (cm?®)

1.057 quarts(qt); 0.2641721 gallons (gd)
61.02 cubic inches(in®)

0.0353 ounces(0z)

0.0022 pounds (Ibs)

2.2 pounds (Ibs)

3.7E+10 disintegrations per second (d/s)
1 disintegration per second (d/s)

27 picocuries (pCi)

2.58E-04 coulombs per kilogram of air (C/kg)
0.01gray (Gy)

0.01 sievert (Sv)

0.001 rem

100 rem
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GLOSSARY

Note: Definitions given in many cases are specifically related to the West Valley
Demonstration Project (WVDP), and are not intended to be comprehensive.

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 resource 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 via wells.
Confined aquifers are bounded above and below by less permeable layers. Groundwater in a confined
aquifer may be 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. As used in United States Department of Energy (DOE) Order 5400.5,
ALARA isnot adoselimit but, rather, a processthat has asits objective the attainment of dose levelsas far
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.

C

categorical excluson (CX). A proposed action that normally does not require an environmental assess-
ment or an environmental impact statement and that the DOE has determined does not individually or
cumulatively have a significant effect on the human environment. See 10 Code of Federal Regulations
(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%.

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 that parameter lies be-
tween 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.
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Core Team. The “ core team approach” to environmental cleanup is aformalized, consensus-based process
in which those individual s with decision-making authority, including the U.S. Department of Energy (DOE),
the U.S. Environmental Protection Agency (EPA), and State remedial project managers, work together to
reach agreement on key remediation decisions (DOE/EH-413-9911, October 1999). In August 2006, the
DOE-West Valley Demonstration Project (DOE-WVDP) requested that the New York State Department
of Health (NYSDOH), the U.S. Nuclear Regulatory Commission (NRC), the EPA (region 2), the New York
State Department of Environmental Conservation (NY SDEC), and the New York State Energy Research
and Development Authority (NY SERDA) participate in a collaborative process (i.e., Core Team) to resolve
technical issues associated with the “Draft Environmental Impact Statement for Decommissioning and/or
Long-Term Stewardship at the West Valley Demonstration Project and Western New York Nuclear Service
Center” (DEIS). The WVDP Core Team has been participating in this process since then.

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 human exposure for one year by one exposure mode (i.e., ingestion of water,
submersion inair, or inhalation), would result in an effective dose equivalent of 100 mrem (1 mSv). SeeTable
Ul-1 in the “Useful Information” section of this report.

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 (airborne). The process whereby particulates or gases are spread and diluted in air as they
move away from a source.
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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.)

E

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

effluent. Any treated or untreated air emission or liquid discharge to the environment.

effluent monitoring. Sampling or measuring specific liquid or gaseous effluent streams for the presence of
pollutants to determine compliance with applicable standards, permit requirements, and administrative con-
trols.

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 is required or afinding of no significant impact should be
issued. Detailed information may be found in Section 102(2)(C) of the National Environmental Policy Act
and in40 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 i nformation may be found in Section 102 (2)
(C) of the National Environmental Policy Act and in 40 CFR 1508.11.

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.
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environmental surveillance. The collection and analysis of samples or the direct measurement of air,
water, soil, foodstuff, and biota in the environs of a facility of interest to determine compliance with appli-
cable standards and to detect trends and environmental pollutant transport.

erg. One-hillionth (1E-09) of the energy released by a 100-watt bulb in one second. One dyne-cm.

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 DOE complianceterm. A finding is a statement of fact concerning a condition in the Environmen-
tal, Safety, and Health program that was investigated during an appraisal. Findings include 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, cesium-134, cesum-137, and europium-154. Naturally occurring isotopesfor 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.
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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 hillions of years.

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 solid waste derived from theliquid,
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 West Valley Nuclear Services Company (WVNSCO) and the DOE to ensure that WVNSCO
establishes a safe workplace for the employees, the public, and the environment. The guiding principles of
ISMS are line management responsibility for safety; clear roles and responsibilities; competence commen-
surate 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 Resource Conservation and Recovery Act (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.
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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.

K

kame delta. A deposit, often triangular, formed where a glacial stream entered into a proglacial lake.

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 United States Environmental Protec-
tion Agency (EPA) (and by the New York State Department of Environmental Conservation [NY SDEC] 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 (nonoccupational) 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.)
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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 trestment or the roughly 360 mrem, on average, that people
receive annually from background radiation.

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 RCRA 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 thefission productsin dissolved
nuclear fud and then to separate the uranium from the plutonium.

neutron. An eectrically 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). Generally, an official notification from a regulatory agency of noncompliance
with permit requirements. (An example would be a letter of notice from a regional water engineer in re-
sponse to an instance of significant noncompliance with a State Pollutant Discharge Elimination System
[SPDES] permit.)

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. Thedischarge end of adrain or pipethat carries wastewater or other effluentsinto a ditch, pond, or river.
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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.

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.

practical quantitation limits (PQLS). The PQL is the minimum concentration of an analyte that can be
measured within specified limits of precision during routine laboratory operations (New York State Depart-
ment of Environmental Conservation, 1991).

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 solidslimit in the WVDP's SPDES permit is
calculated for this theoretical point.)
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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 of solid material.

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.

alpharadiation. Theleast penetrating type of radiation. Alpharadiation (similar to a helium nucleus)
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 al the individuals comprising a
defined population. The per capita dose equivalent is the quotient of the collective dose equivalent
divided by the population. The unit of collective dose equivaent 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
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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.

total 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.

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 eements. They have the
same number of protons and dectrons but different numbers of neutrons, resulting in different atomic
masses. There are hundreds of known nuclides, both man-made and naturally occurring.

reference man. A hypothetical aggregation of human physical and physiological characteristics arrived at
by international 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 it does not come into physical contact with workers.

roentgen. A unit of exposuretoionizing radiation. It is that quantity of gammaor x-rays required to produce
ions carrying one dectrostatic 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.
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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 DOE, 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 DOE,
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.

sievert. A unit 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 or created. (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.)
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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.

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

universal 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
universa waste regulations: hazardous waste batteries, hazardous waste pesticides that are either recalled or
collected in waste pesticide 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 and that is used as a basdline for comparison with downstream or
downgradient data. (See gradient and downgradient.)

V

vitrification. A waste treatment process that encapsulates or immobilizes radioactive wastes in a glassy
matrix to prevent themfromreacting in disposal sites. Vitrification involves adding chemicals, glassformers,
and waste to a heated vessel and melting the mixture into a glass that is then poured into a canister.
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—W

water shed. The area contained within a drainage divide above a specified point on a stream or river.

water table. The upper surface in abody of groundwater; the surfacein 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
reactionsit 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
AEA
ALARA
ANS
ASER
ASME
ASQ
AWQS

BAT
BCG
BEIR
BOD;
BSW

CAA
CBS
CCHD
ccz

CD
CDDL
CEDE
CEMP
CERCLA
CFR
CMS
CPC
CPC-W&A
CSPF

Analytical and Process Chemistry L aboratory
Asbestos-Containing Materia

Atomic Energy Act

As Low As Reasonably Achievable
American Nationa Standards Ingtitute
Annud Site Environmental Report
American Society of Mechanical Engineers
American Society for Quality

Ambient Water Quality Standard

Best Available Technology

Biota Concentretion Guide

Biologica Effects of lonizing Radiation
Biochemical Oxygen Demand (5-day)
Bulk Storage Warehouse

CleanAir Act

Chemical Bulk Storage

Cattaraugus County Health Department

Criticality Control Zone

Compact Disk

Construction and Demoalition 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

Corrective Measures Study

Chemical Process Cell

Chemical Process Cell Waste Storage Area

Container Sorting and Packaging Facility
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CSRF
CSS
CTF
CupP
CWA
CX
4

D4

D&D
DCDFMeth
DCG

DL

DMR

DOE
DOE-EM
DOE-HQ
DOE-OH
DOE-WVDP
DOECAP
DOT

E.O.
EA
ECL
EDE
EHS
EIS
ELAB
ELAP
EMS
EPA
EPCRA
ERA
ES&H
ESR

FFCA
FIFRA
FONS
FR
FRS

VWVDP Annual Ste Environmental Report

Contact Size-Reduction Fecility
Cement Solidification System
(West Valley) Citizen Task Force
Cask Unloading Pool

Clean Water Act

Categorica Exclusion

Calendar Year

Decommiss oning, Decontamination, Dismantlement, and Demolition (Project)
Decontamination and Decommissioning

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

Department of Energy, West Valley Demonstration Project (title as of June 2006)
Department of Energy Consolidated Audit Program

(U.S.) Department of Transportation

Executive Order

Environmental Assessment

(New York State) Environmental Compliance Law
Effective Dose Equivalent

Extremely Hazardous Substance

Environmenta Impact Statement

(WVDP) Environmental Laboratory

(New York State Department of Health) Environmental L aboratory Approva Program
Environmental Management System

(U.S.) Environmental Protection Agency

Emergency Planning and Community Right-to-Know Act
Environmental Research Associates

Environmental, Safety, and Health

(WVDP) Effluent Summary Report

Federd Facilities ComplianceAct

Federal Insecticide, Fungicide, and RodenticideAct
Finding of No Significant Impact

Federal Register

Fuel Receiving and Storage

Fiscal Year

A&A -2
Calendar Year 2006
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GEL
GTAR

HEPA
HLW
HPIC
HTO
HVAC

IAEA
ICRP
INL
IRTS
ISCORS
ISMS
1SO
IWSF

LAS
LDR
LFR
LIMS
LLD
LLW
LLW2
LLWTF
LPS
LSA
LSA#1
LSA#2
LSB
LTR
LVLI
LWTS

MAPEP
MCL
MCLG
MDC
MDL
MEI
MEQOSI
MGD

General Engineering Laboratory
Groundwater Trend Anaysis Report

High-Efficiency ParticulateAir (filter)
High-Levd (radioactive) Waste
High-Pressure lon Chamber

Hydrogen Tritium Oxide

Hesting, Ventilaion, and Air Conditioning

International Atomic Energy Agency

International Commission on Radiologica Protection
Idaho Nationa Laboratory

Integrated Radwaste Treatment System

Interagency Steering Committee on Radiation Standards
Integrated Safety M anagement System

International Organizationfor Standardization

I nterim Waste Storage Facility

Linear Alkylate Sulfonate

Land Disposal Restriction

LiveFireRange

Laboratory Information Management System
Lower Limit of Detection

Low-Level (radioactive) Waste

Low-Levd (liquid) Waste Treatment Facility (new)
Low-Leve (liquid) Waste Treatment Facility (old)
Liquid Pretreatment System

Lag Storage Area

Lag Storage Addition#1

L ag Storage Hardstand #2

Lag Storage Building

License Termination Rule

LionvilleLaboratory, Inc.

Liquid Waste Treatment System

Mixed Anayte Performance Evaluation Program
Maximum Contaminant Level

Maximum Contaminant Level Goa

Minimum Detectable Concentration

M ethod Detection Limit (also Minimum Detection Level)
Maximally Exposed Individua

Maximally Exposed Off-Site Individual

Million Gallonsper Day
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MOU
MSDS
MW

NCRP
NDA
NEPA
NESHAP
NFS
NGVD
NH,
NIST
NOAA
NOI
NOV
NO,
NPDES
NPGRS
NPOC
NRC
NTS
NTU
NYCRR
NYS

NY SDEC
NY SDOH
NY SDOH ELAP
NY SDOL
NY SERDA
NYSGS

OH/WVDP
OSHA
OVE

PCB
PE
PNL
POC
PQL
PTW
PUREX

VWVDP Annual Ste Environmental Report

Memorandum of Understanding
Material Safety Data Sheet
(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

Notice of Intent

Noticeof Violation

Nitrogen Oxides

Nationa 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 L abor

New York State Energy Research and Development Authority
New York State Geologica Survey

Department of Energy, West Valley Demonstration Project (prior to June 2006)
Occupationa Safety and Health Administration
Outdoor Ventilated Enclosure

Polychlorinated Biphenyl

Professional Engineer

Pacific Northwest L aboratory

Principa Organic Contaminant

Practical Quantitation Limit

Permeabl e Treatment Wall

Plutonium Uranium Reduction Extraction
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PVS
PVU

QA
QAP
QC
QF
QTAR

RCRA
REM
RFI
RHWF
ROD

SAR
SARA
D
SDA
SOWA
S
SMS
SO,
SPCC
SPDES
SRM
SSWMU
STL
STP
STS
U
SvOC
SWMU

TAGM
TAR
TBP
TCE
TDS
TEDE
THOREX
TKN

Permanent Ventilation System
Portable Ventilation Unit

Quality Assurance

Quiality Assessment Program (also Quality Assurance Program)
Quality Control

Quality Factor

Quarterly Trend Analysis Report

Resource Conservation and Recovery Act
Roentgen Equivalent Man

RCRA Facility Investigation
Remote-Handled Waste Facility

Record of Decision

Safety Analysis Report

Superfund Amendments and ReauthorizationAct
Standard Deviation

(New York) State-Licensed Disposal Area

Safe Drinking Water Act

Systeme Internationale (International System of Units)
Safety Management System

Sulfur Dioxide

Spill Prevention, Control, and Countermeasures (Plan)
(New York) State Pollutant Discharge Elimination System
Standard Reference M aterial

Super Solid Waste M anagement Unit

Severn Trent Laboratories

SiteTreatment Plan

Supernatant Treatment System

Standard Unit

Semivolatile Organic Compound

Solid Waste Management Unit

Technica and Adminigtrative Guidance M emorandum
Trend Analysis Report

Tributyl Phosphate

Trichloroethylene

Total Dissolved Solids

Total Effective Dose Equivaent

Thorium Reduction Extraction

Tota Kjeldahl Nitrogen
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TLD
TOC
TOGS
TOX
TRI
TRU
TSCA
TSDF
TSS

U.sS.
USACE
URS
usC
USGS

vOC
VPP

WNYNSC
WVDP
WVNS
WVNSCO
WWTF

Thermoluminescent Dosmeter

Total Organic Carbon

Technical and Operationa Guidance Series
Totad Organic Halides

Toxic Release Inventory

Transuranic

Toxic Substances Control Act

Trestment, Storage, and Disposal Facility
Total Suspended Solids

United States

U.S. Army Corps of Engineers
URSGroup, Inc.

United States Code

United States Geologica Survey

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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Appendix A

Environmental Monitoring Program Maps
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2006 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 2006. 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).

Theindex on pages A-iv through A-viii is alist of the codes used to identify the various sampling locations,
which are shown on Figures A-2 through A-15. 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. For purposes of the WVDP environmental monitoring pgoram, the WNYNSC
fenceline is considered the “site” boundary since it efffectively defines an area from which the public is
excluded. Locations desginated “ on-site” are within the Project facility area; “off-site” Ications, however,
may fall just inside WNYNSC boundaries. The remaining characters describe the specific location (e.g.,
AFGRVAL is Air 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. Asan 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. On-Site Storm Water Outfalls A-3
A-4. Rail Spur Storm Water Ouitfalls A-4
A-5. Off-Site Surface Water and Soil/Sediment Sampling L ocations A-5
A-6. On-SiteAir Monitoring and Sampling L ocations A-6
A-7. Off-SiteAir Sampling L ocations A-7
A-8. Active WVDP Groundwater Monitoring L ocations A-8
A-9. North Plateau Groundwater Monitoring Network A-9
A-10. South Plateau Groundwater Monitoring Network A-10
A-11. Near-Site Drinking Water and Biological Sampling Locations A-11
A-12. Location of On-Site Thermoluminescent Dosimeters (TLDs) A-12
A-13. Location of Off-Site Thermoluminescent Dosmeters (TLDs) Within 5 Kilometers of theWVDP ___ A-13
A-14. Environmental Sampling Locations Between 5 and 10 Kilometers From the WVDP A-14
A-15. Environmental Sampling Locations More Than 10 Kilometers From the WVDP A-15
A-16. Population by Sector Within 80 Kilometers of the WVDP (2002 Estimate) A-16
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
WNSP008
WNSPO05
WNCOOLW
WNFRC67
WNERB53
WNNDADR
WNDCELD
WNNDATR

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

FrenchDrain LLWTFArea
South Facility Drainage

Cooling Tower

Frank’s Creek East

Erdman Brook

Disposal AreaDrainage

Drum Cell Drainage

NDA Trench Interceptor Project

Storm Water Outfalls(Figs. A-3and A-4)

WNSO-Series Storm Water Outfalls

GROUP1
WNSO02
WNSO04

GROUP2
WNSO06
WNSO33

GROUP3
WNSO09
WNSO12

GROUP4
WNSO34

CPC Waste StorageAreaSwale (pending removal from the SPDES Permit)

North Swamp Drainage (WNSW74A)

Northeast Swamp Drainage (WNSWAMP)
LAG StorageDrainage

Substation
South Facility Drainage (WNSP0O05)

Rail Spur Culvert
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List of Sampling Locations (continued)

Storm Water Outfalls (Figs. A-3 and A-4) (concluded)

GROUPS5
WNSO14
WNSO17
WNSO28

GROUP6
WNSO36
WNSO37
WNSO38
WNSO39
WNSO40
WNSO41
WNSO42

GROUP7Y
WNSO20

GROUP8
WNSO27
WNSO35

WNSWRO01

NDA Service Road Drainage North
NDA Service Road Drainage South
Drum Cell West Road

Firing Range Wetland Drainage

Pump House Roadway

Lake Two Roadway North

L ake Two Roadway South

Land Betweenthe L akes (Pending Removal from Permit)
L ake One Roadway

Pre-Railroad Spur Wetland Area(Near WFBCBKG)

Digposal AreaDrainage \WNNDADR)
Drum Cell Drainage West

Drum Céll Drainage East

Storm Water Precipitation pH Measurement L ocation Near the Site Rain Gauge

Off-Site Surface Water and Soil/Sediment Sampling L ocations (Fig. A-5)

WFBCBKG
WFBCTCB
WFBIGBR
WFFELBR
SFSDSED
SFCCSED
SFTCSED
SFBCSED
SFRSPRD
SFRT240
SFFEXVRD
WNSTAW9

Buttermilk Creek near Fox Valley, Background
Buttermilk Creek at ThomasCorners

Cattaraugus Creek at Bigelow Bridge, Background
Cattaraugus Creek at Felton Bridge

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 Fox Valey Road Air Sampler

Standing Water - Lake 2
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List of Sampling Locations (continued)

On-SiteAir Monitoring and Sampling L ocations (Fig. A-6)

ANSTACK Main Plant

ANSTSTK Supernatant Treatment System

ANCSSTK 01-14Building

ANCSRFK Size-Reduction Facility

ANCSPFK Container Sorting and Packaging Facility

ANVITSK Vitrification Heating, Ventilation, and Air Conditioning
ANLAGAM Lag StorageArea(ambient air)

ANRGFOP Rain Gauge Fallout

ANRHWFK Remate-Handled Waste Facility

Off-SiteAir SamplingLocations(Fig. A-7)

AFFXVRD Fox Valey Sampler
AFRT240 Route 240 Sampler
AFRSPRD Rock Springs Road Sampler
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List of Sampling Locations (continued)

ActiveWVDP Groundwater Monitoring L ocations (Fig. A-8)
North Plateau Groundwater M onitoring Network (Fig. A-9)
South Plateau Groundwater Monitoring Network (Fig. A-10)

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
WNSE Series SurfaceWater Elevation Points

Near-Site Drinking Water and Biological Sampling L ocations (Fig. A-11)

BFFCATC Cattaraugus Creek Fish, Downstream

BFFCATD Cattaraugus Creek Fish, Downstream of SpringvilleDam
BFMWIDR Southeast Milk, Near-Site

BFMSCHT SouthMilk, Near-Site

BFMBLSY West-Northwest Milk, Near-Site

BFVNEAR Produce, Near-Site

BFDNEAR Venison, Near-Site

WFWEL Series PrivateWells

L ocation of On-Site Thermoluminescent Dosimeters (TLDs) (Fig. A-12)

DNTLD Series On-Site Direct Radiation

L ocation of Off-Site Ther moluminescent Dosimeters (TL Ds) Within 5 Kilometers of the WVDP
(Fig. A-13)

DFTLD Series Off-Site Direct Radiation

A - vii
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Environmental Sampling L ocations Between 5 and 10 Kilometers From the WVDP (Fig. A-14)

AFSPRVL
SFSPRVL
DFTLD21
WFWEL10
BFVNEAR
DFTLD22
SFWEVAL
AFRWEVAL

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-15)

BFMCTLS
BFVCTRL
BFFCTRL
BFDCTRL
AFGRVAL
SFGRVAL
DFTLD23
WFWEL06

VWWDP Annual Ste Environmental Report

Milk, South, Background

Produce, 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

A - viii
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2006 Environmental Monitoring Program

The following schedule represents the West Valley Demonstration Project (WVDP) routine environmental
monitoring program for 2006. 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 elements 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 routinely for trends or notable results in accordance with criteria established in Docu-
mentation and Reporting of Environmental Data (West Valley Nuclear Services Co., December 27,
2004). Reportable results are then described in Trend Analysis Reports (TARS) for radiological screening
and isotopic parameters together with possible causes and corrective actions, if indicated. WVDP Effluent
Summary Reports (ESRs) are transmitted with the TAR. For CY 2006, the Trend Analysis Reports were
reported on a quarterly basis. The WVDP groundwater monitoring radiological screening and chemical
results are reported in the quarterly Groundwater Trend Analysis Reports (GTARS).

Schedule of Environmental Sampling

The index on pages B-v through B-viii is alist of the codes used to identify the various sampling locations,
which are shown on Figures A-2 through A-15 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 Trend Analysis Report (TAR), the State Pollutant
Discharge Elimination System Discharge Monitoring Report (SPDES DMR), the Air Emissions Report
(NESHAP), the Annual Site Environmental Report (ASER), and the quarterly Groundwater Trend Analysis
Report (GTAR).

» 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 2006

L ocation Code Description of Changes

WNSP001 The SPDES permit was renewed effective September 1, 2006, and sampling
frequency for some chemical constituents was modified. The complete parameter
list and the frequency of sample collections are presented on pp. B-5 and B-6.

WFWELO7 The owner of the residence at off-site drinking water location #7 no longer
resides at that location. The next nearest location in the same vicinity was
substituted as areplacement sampling point for off-site potable water.

BFMCTLS Thedairy that previously provided the annua south control milk samplewas

sold in2006. Sampling of milk from asubstitute dairy farm, 22 km south of
the site, was added to the program in thefall of 2006.
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Index of Environmental Monitoring Program Sample Points

Air Effluent and On-SiteAmbient Air (Fig. A-6)

ANSTACK Main Plant

ANSTSTK Supernatant Treatment System

ANCSSTK 01-14Building

ANCSRFK Size-Reduction Facility

ANCSPFK Container Sorting and Packaging Facility

ANVITSK Vitrification Hesting, Ventilation, and Air Conditioning
ANRHWFK Remoate-Handled Waste Facility

OVEgPVUs Outdoor Ventilated Enclosures/Portable Ventilation Units
ANLAGAM Lag StorageArea(ambient air)

Liquid Effluent, On-SiteWater, and Storm Water Outfalls (Figs. A-2 through A-5)

WNSPOO1 Lagoon 3Weir Point

WNSP01B? Internal Process M onitoring Point
WNSP116 Pseudo-M onitoring Point Outfal 116
WNSPOO7 Sanitary Waste Discharge
WNSPO06 Facility Main Drainage
WNURRAW? Utility Room Raw Water

WNSO-Series Storm Water Outfalls

GROUP1

WNSO02 CPC Waste Storage Area Swale
WNSO04 North Swamp Drainage (WNSW74A)
GROUP2

WNSO06 Northeast Swamp Drainage (WNSWAMP)
WNSO33 LAG StorageDrainage

GROUP3

WNSO09 Substation

WNSO12 South Facility Drainage (WNSP0O05)
GROUP4

WNSO34 Rail Spur Culvert

@ Not detailed on map.

B-1
B-1

B-1
B-1

B-3
B-3

B-7
B-7

B-9
B-9

B-11

B-11

B-11
B-11

B-11
B-11

B-13
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Index of Environmental Monitoring Program Sample Points (continued)

Liquid Effluent, On-SiteWater, and Storm Water Outfalls(Figs. A-2 through A-5) (concluded)

GROUP5
WNSO14 NDA Service Road Drainage North B-13
WNSO17 NDA Service Road Drainage South B-13
WNSO28 Drum Cell West Road B-13
GROUP6
WNSO36 Firing Range Wetland Drainage B-15
WNSO37 Pump House Roadway B-15
WNSO38 Lake Two Roadway North B-15
WNSO39 L ake Two Roadway South B-15
WNSO40 Land Betweenthe L akes (Pending Removal from Permit) B-15
WNSO41 L ake One Roadway B-15
WNS0O42 Pre-Railroad Spur Wetland Area(Near WFBCBKG) B-15
GROUPY
WNSO20 Digposal AreaDrainage \WNNDADR) B-15
GROUP8
WNSO27 Drum Cell Drainage West B-17
WNSO35 Drum Céll Drainage East B-17
WNSWRO01 Storm Water Precipitation pH Measurement L ocation Near the Site

RainGauge B-17
WNSWAMP Northeast Swamp Drainage Point B-19
WNSW74A North Swamp Drainage Point B-19
WNSPO08 FrenchDrain LLWTFArea B-21
WNSPO05 South Fecility Drainage B-21
WNCOOLW Cooling Tower B-21
WNFRC67 Frank’s Creek East B-23
WNERB53 Erdman Brook B-23
WNNDADR Disposal AreaDrainage B-23
WNDCELD Drum Céll Drainage B-23
WNNDATR NDA Trench Interceptor Project B-25
WNSTAW 9 Standing Water Near North Reservoir Intake B-25
WNDNK Series? Site Potable Water B-27

@ Not detailed on map.
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Index of Environmental Monitoring Program Sample Points (continued)

On-Site Groundwater and Seeps (Figs. A-8 through A-10)

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
Wl Points
WNWNB1S
WNSE Series

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 Unit Wellsand 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
SurfaceWater Elevation Points

Off-SiteSurfaceWater (Fig. A-5)

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-11, A-14, and A-15)

WFWEL Series

Private Loca Wells

Off-SiteAmbient Air (Figs. A-7, A-14, and A-15)

AFFXVRD
AFRT240
AFSPRVL
ARWEVAL
AFRSPRD
AFGRVAL

Fox Valey Sampler

Route 240 Sampler

Springville Sampler

West Valley Sampler

Rock Springs Road Sampler

Great Valey Sampler, Background

B - vii
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B-29
B-31
B-31
B-31
B-31
B-33
B-33
B-33
B-33
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B-37
B-39
B-39
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B-43
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Index of Environmental Monitoring Program Sample Points (concluded)

Fallout, Sediment, and Soil (Figs. A-2, A-5, A-6, A-14, and A-15)

ANRGFOP RainGauge Fallout B-45
SF Soil Series Air Sampler AreaSail B-45
SFCCSED Cattaraugus Creek at Felton Bridge, Sediment B-45
SFSDSED Cattaraugus Creek at Springville Dam, Sediment B-45
SFTCSED Buttermilk Creek a Thomas Corners, Sediment B-45
SFBCSED Buttermilk Creek at Fox Valley Road, Background Sediment B-45
SN Soil Series: On-Site Soil/Sediments B-45

SNSW74A B-45

SNSWAMP B-45

SNSP006 B-45

Off-Site Biological (Figs. A-11, A-14, and A-15)

BFFCATC Cattaraugus Creek Fish, Downstream B-47
BFFCATD Cattaraugus Creek Fish, Downstream of SpringvilleDam B-47
BFFCTRL Cattaraugus Creek Fish, Background B-47
BFMWIDR Southeast Milk, Near-Site B-47
BFMCTLS Milk, South, Background B-47
BFMBLSY West-Northwest Milk B-47
BFMSCHT SouthMilk, Near-Site B-47
BFVNEAR® Produce, Near-Site B-49
BFVCTRL? Produce, Background B-49
BFDNEAR Venison, Near-Site B-49
BFDCTRL Venison, Background B-49

Direct Measurement Dosimetry (Figs. A-12 through A-15)

DFTLD Series Off-Site Direct Radiation B-51
DNTLD Series On-Site Direct Radiation B-53

& Near-site and background produce samples (corn, apples, and beans) are identified specifically as follows:
corn = BFVNEAC and BFVCTRC; apples = BFVNEAAF and BFVCTRA; beans= BFVNEAB and BFVCTRB.

B - viii
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2006 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
Continuous ® Continuous ®  NA Real-time alpha and
AN,ST ACK o off-line air measurement of beta monitoring
II\E/IXarllguF;Itagtaﬁntllatlon particulate fixed filter;
monitors replaced biweekly
ANSTSTK Airborne radioac-
Supernatant Treatment tive effluent point Continuous ®  Biweekly ® 26 each Gross alpha/beta,
System (STS) Ventila- i'n‘ﬁu dm;‘i‘;]eﬁ_c\’/'\?:‘s' off-line air location gamma isotopic?
tion Bxhaust particulate upon collection, flow
filters "
ANCSSTK Required by: Biweekly Semiannua compos-
01—14 Building filters ites for Sr-90, U-232,
\entilation Exhaust ® 40CFR 61 composited to U-233/234,
ANCSRFK 2 each U-235/236, U-238,
. . Reported in: location total U, Pu-238,
contact Size Reduction PU-239/240, Am-241,
y ®* ER gamma isotopic, flow
* TAR
ANCSPFK . .
Container Sorting and *ASER Continuous ®  Biweekly ® 26t each of H-3 (ANSTACK and
Packaging Facility ¢ Air Emissions off-line two locations ANSTSTK only), flow
Exhaust Annual Report desiccant
(NESHAP) columns for
ANVITSK water vapor
\trification HVAC collection
Exhaust
ANRHWEK Continuous ®  Biweekly ®  Biweekly Semiannual composite
Remote-Handled Waste off-line cartridges for 1-129

Facility Exhaust

NA - Not applicable.

charcoal
cartridges

a\\eekly gamma isotopic only if gross activity rises significantly.

VWVDP Annual Site Environmental Report
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location
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Sampling Rationale

ANSTACK DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3
Monitors and samples HEPA-filtered ventilation from most process areas (and inactive 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.

ANSTSTK DOE/EH-0173T, 3.0; DOE/EP-0096, 3.3
Monitors and samples HEPA-filtered ventilation (permanent ventilation system [PV S]) from building areas formerly
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.

ANCSSTK DOE/EH-0173T, 3.0; DOE-EP-0096, 3.3
Monitors and samples HEPA-filtered ventilation from the 01-14 building, which houses equipment formerly 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.

ANCSRFK 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 size reduced.

ANCSPFK 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.

ANVITSK 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 formerly involved in treatment of high-level waste supernatant.
Requires effluent monitoring per 40 CFR Subpart H, Section 61.93(b) because potential emissions may exceed the
0.1-mrem limit.

ANRHWFK 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 (e.g., pumps, tanks, piping) are size reduced before being packaged for disposal.

] Sampling locations are shown on Figure A-6.
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2006 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 ® Variable ® Filters for gross alpha/
off-line air beta, gamma isotopic®
Required by: particulate upon collection, flow
filter
OVEs/PVUs ® 40CFR 61
Outdoor \entilated _
@ﬂﬁ;ﬁ;ﬁﬁg{gble Reported in: Collected ® Semiannua composites
* ER filtersP for Sr-90, U-232,
e TAR composited to 2 U-233/234, U-235/236,
o ASER U-238, totd U, Pu-238,
® Air Emissions Pu-239/240, Am-241,

ANLAGAM
Lag Storage Area
Ambient Air

Annual Report
(NESHAP)

Ambient “diffuse
source” air
emissions

Reported in:

* TAR
® ASER

Continuous ®  Biweekly
ar particulate

filter

& Gamma isotopic only if gross activity rises significantly.
bt gross determination of individual filter is significantly higher than background, the individual sample would be submitted immediately for

isotopicanalysis.

VWVDP Annual Site Environmental Report
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®

26 each ®
location

Biweekly filters ®
composited to 2

gamma isotopic, flow
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flow
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for Sr-90, U-232,
U-233/234, U-235/236,
U-238, totd U, Pu-238,
Pu-239/240, Am-241,
gamma isotopic, flow
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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, as the units are portable.

ANLAGAM DOE/EH-0173T, 3.3.2

Monitors ambient air in the lag storage area, a possible diffuse source of air emissions.

| Sampling locations are shown on Figure A-6.
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2006 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
[ [ Grab liquid ® Daily,during ® 24-56 ®  Daily flow, hold for
lagoon 3 flow-weighted composite
discharge?
® Twiceduring ® 816 ® Gross alphalbeta, H-3,
discharge Sr-90, gamma isotopic
Compositeof ®  Weighted composite for
daily samples gross aphalbeta, H-3,
for each C-14, Sr-90, Tc-99,
. ~ 1-129, gamma isotopic,
discharge, 4-8 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
Composite ® Twiceduring ® 8-16 ®  Two 24-hour composites
) ] liquid discharge for BODg, TSS, SO,
Primary point of NO3-N, NO,-N, NHg,
liquid effluent batch total Fe and Hg (1631)
release .
Grab liquid ® Twiceduring ®  8-16 ® S_clatt(IgLeeblesdlds,aTDS,
. . discharge ol grease, tot;
Required by: g recoverable Se
* SPDES permit Composite ® Onceduring ®  4-8 ®  Total Al, dissolved As,
liquid discharge dissolved sulfide, total
WNSPOO1 . . a 9 recoverable Pb
Lagoon 3 Discharge Reported in:
Weir Grabliquid ® Onceduring ®  4-8 ®  pH, total recoverable V, Co
® Monthly SPDES discharge
DMR _
* ER Composite ® Quarterly ® 4 ® A 24-hour composite for
* TAR liquid bromide, and total B
* ASER ) )
Composite ® Semiannua ® 2 ® A 24-hour composite for
liquid total Ti, Mn, dissolved Cu,
total recoverable Cu, Cr,
and Ni, Zn
Composite ®  Annual ® 1 ® A 24-hour composite for
liquid total recoverable Cd,
total Ba, and Sb
Grabliquid ® Semianua ® 2 ®  Heptachlor, cyanide
amenable to chlorina-
tion, surfactant (as LAS)
Grab liquid ® Annua ® 1 ®  Chloroform, dichlorodi-

& agoon 3 isdischarged four to eight times per year, as necessary, averaging six to seven days per discharge.
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fluoromethane,
trichlorofluoromethane,
3,3-dichlorobenzidine,
tributyl phosphate,
hexachlorobenzene,
apha-BHC, xylene,
2-butanone, total
recoverable Cr*6
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Sampling Rationale

WNSP001 DOE Order 5400.5; DOE/EH-0173T, 2.3.3; New York State SPDES Permit no. NY0000973; NYSDOH ELAP
(nonpotable water)

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. A renewed SPDES permit,
effective September 1, 2006, outlined modified monitoring requirements for some chemical constituents to less
frequent sample collections and analyses.

For permit requirements, total Hg is analyzed in accordance with EPA Method 1631.

| Sampling location is shown on Figure A-2.
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2006 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 Flow
effluent of the Hg
pretreatment process
WNSPO1B Required by: Continuous ® Monthly ® nNA Elapsed flow time
Internal Process ]
Monitoring Point ¢ SPDES Permit
Reported in: . .
meported In: Composite ®  Twice per ® 0-24 Total Hg
o liquid month when
Monthly SPDES operating
DMR
®* ASER
Calculated [
concentration of
dissolved solids
WNSP116 Required by: Cdculdted ® Twiceper ®  8-16 DS
Pseudo-Monitoring e SPDES Permit discharge
Point Outfall 116 event
Reported in:
® Monthly SPDES
DMR
* ASER
[ [ 24-hour ® 2 each month ® 24 Gross alpha/beta, H-3
composite
Liquid effluent point liquid ® 3exchmonth ® 36 TSS, NH3, NOx-N,
for sanitary and utility BODs, total Fe, flow
plant combined
discharge
Monthly Semiannual composite
WNSPOO7 . . samples for gamma isotopic
Sanitary Waste Required by: composited to 2 and Sr-90
Discharge * SPDES Permit
ermi Grab liguid ® 3eachmonth ® 36 Oil & grease
Reported in: ]
Grab liquid ® Weskly ® = pH, settleable solidss,
®* Monthly SPDES DMR total residua chlorine
* ER
* TAR
* ASER Grab liguid ® Annua ® 1 Chloroform
Grab liquid ® Monthly ® 12 Flow, flow time
NA - Not applicable
B-7
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Sampling Rationale

WNSPO0O1B New York State SPDES Permit no. NY0000973; NYSDOH ELAP (nonpotable water)
This internal point is used to monitor mercury in effluent from the mercury pretreatment process. Effluent
from this point is subsequently released to the LLWTF, which is monitored at point WNSPOO1.
For permit requirements, total mercury is analyzed in accordance with EPA Method 1631.
WNSP116 New York State SPDES Permit no. NY0000973; NYSDOH ELAP (nonpotable water)
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.
WNSP007 DOE Order 5400.5; DOE/EH-0173T, 2.3.3; New York State SPDES Permit no. NY0000973; NYSDOH ELAP
(nonpotable water)
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 locations WNSP116 and WNSP007 are shown on Figure A-2. Sampling location WNSPO1B is hot shown on the
figures.
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2006 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 ® Wekly during ®  26-34 ® Gross aphalbeta, H-3
continuous Lagoon 3
composite discharge
liquid otherwise
biweekly Biweekly, ® Monthly composite
weekly for gamma isotopic
samples and Sr-90 (shared
composited to 12 with NY SDOH)
Weekly, ® Quarterly composite for
biweekly C-14, Tc-99, 1-129,
. e samples U-232, U-233/234,
Cortoined fality liquid composited to 4 U-235/236, U-238, total
9 U, Pu-238, Pu-239/240,
Am-241
Required by:
WNSP006 Grabliquid ® Five per ® 20-40 ® TDS
Frank's Creek at the ® SPDES Permit discharge;
Security Fence basdine, before
. Start, near start,
Reported in: near end. and
after end
® Monthly SPDES DMR
* TAR Grabliquid ® Monthly ® 12 ® Hardness (Caand Mg)
* ASER
Grabliquid ® Semiannua® ® 2 ® Temperature (field),
pH (field), dissolved
oxygen (field), TOX,
oil & grease
24-hour  ® Semannua® ® @ 2 ® TSS,NPOC, NH (asN),
timed NOs3 (as N), NO, (as N),
continuous bromi de, ﬂuoride,
composite chlc_)rlde, sulfate, total
sulfide, surfactant (as
LAS), dpha-BHC, B, Ba,
Co, Fe, Na, Mn, Sb, Ti,
TI, V, dissolved Al, As,
Cd, Cr, Cu, Hg (method
| | 1631), Ni, Pb, Se, Zn
Source water Composite ® Weekly ® 52 ® Total Fe
Required by: liquid
WNURRAW , Grabliguid ® Threeper ®  12-24 ® TDs
Utility Room Raw Water * SPDES Permit discharge,
Reported in: basdline fear
* Monthly SPDES DMR end
Grabliquid® ® Monthly ® 12 ® TOC, akalinity

& Semiannual samples collected when points WINSP0O1 and VWWNSP0OO7 are discharging.
b Cattaraugus County Department of Health
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Sampling Rationale

WNSPO06

WNURRAW

DOE/EH-0173T, 5.10.1.1; New York State SPDES Permit no. NY0000973; 6 NYCRR, Parts 702—-704;
NYSDOH ELAP (nonpotable water)

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.

New York State SPDES Permit no. NY0000973; 10 NYCRR, Part 5, Subpart 5-1; NYSDOH ELAP (nonpotable
water)

TDSismeasured near the beginning and end of each lagoon 3 discharge. Results are used for outfall 116 calculations.
(See WNSPQO06 above.)

| Sampling location WNSPOO06 is shown on Figure A-2. Sampling location WNURRAW is not shown on the figures.
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2006 Monitoring Program
Environmental Surveillance

Storm Water Outfalls

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Firssflush ® Semiannual ® 2 pH, oil & grease,
grabliquid BODg, TSS, TDS, total
Storm water runoff P Al, Fe, total
recoverable Cu, Pb, Zn,
R@uiraj b}! Cd, Cr, Sg, V, Cr+6,
GROUP 1 TKN, ammonia (as
WNSOOD * SPDES Permit NHg), NOz-N, NO,-N,
WNS002 (S02) total nitrogen (as N
WNSO04 (S04) _ ogen (as N)
Reported in: Flow- ® Semannud ® 2 Total flow, BODg, TSS,
o weighted TDS, tota P, Al, Fe,
Monthly SPDES composite total recoverable Cu,
, DMR licuid Pb, Zn, Cd, Cr, Se,V,
ASER Cr*6, TKN, ammonia
(as NH3), NOz-N,
NO,-N, total nitrogen
Storm water runoff First flush ® semianmnuad ® 2 pH, oil & grease,
grabliquid BODg, TSS, TDS, total
: P, Al, Fe, total
Required by: v P T
Requiredby. recoverable Cu, Pb, Zn,
GROUP 2 ’ surfactant (as LAS)
WNSO06 (S06) ® SPDES Permit
WNSO33 (S33)
Reported in:
Flow- ® semiannuad ® 2 Total flow, BODs, TSS,
® Monthly SPDES weighted TDS, tota P, Al, Fe,
DMR composite total recoverable Cu,
® ASER liquid Pb, Zn, surfactant (as
LAS)
Firstfluuh ® Semiannua ® 2 pH, oil & grease,
grabliquid BODg, TSS, TDS, total
Storm water runoff P, Al, Fe, totdl
recoverable Cu, Pb, Zn,
; . TKN, ammonia (as
Required by: ’
FEITECOY: NHs), NOs-N, NO,-N,
GROUP 3 ) aloh
e et o] ° pha-BHC, total
WNSO09 (809) SPDES Permit nitrogen
WNSO12 (S12)
Reported in:
Flow- ® Semiannud ® 2 Total flow, BODs, TSS,
® Monthly SPDES weighted TDS, tota P, Al, Fe,
DMR composite total recoverable Cu,
* ASER liquid Pb, Zn, TKN, ammonia
(as NH3), NOz-N,
NO,-N, apha-BHC,
| | total nitrogen
B-11
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Sampling Rationale

Storm Water
Outfalls

GROUP 1
WNSO02
WNSO04

GROUP 2
WNSO06
WNSO33

GROUP 3
WNSO09
WNSO12

New York State SPDES Permit no. NY0000973; NYSDOH ELAP (nonpotable water)

The National Pollutant Discharge Elimination System Permit (NPDES) Application Regulations for Storm Water
Discharges, Final Rule (40 CFR 122, 123, and 124 as amended), and as expressed in Section 403(p) of the Clean
Water Act, require that specified facilities acquire NPDES permits for the discharge of storm water associated with
industrial activities. Permitted or interim status Resource Conservation and Recovery Act (RCRA) hazardous
waste treatment, storage, and disposal facilities are specifically defined as associated with industrial activity in the
regulations (40 CFR 122.26 [a][14][iv]). Because the West Valley Demonstration Project (WVDP) is an interim
status RCRA facility, the storm water discharges from the WVDP qualify as being associated with industrial
activity. Five other groups of activities at the WVDP also are subject to storm water permitting: 1) aboveground
container storage; 2) aboveground and underground tank storage; 3) underground waste burial; 4) haul roads and
raillway lines; 5) liquid waste treatment facilities and construction activities and industrial activities.

New York Sate is delegated by the U.S. Environmental Protection Agency (EPA) to administer the National
Pollutant Discharge Elimination System under an equivalent state program, the State Pollutant Discharge
Elimination System (SPDES).

Runoff from areas associated with remote-handled waste facility (RHWF) operation, RCRA hazardous and
radioactive waste storage, radioactive waste from the vitrification facility, nonradioactive process wastewater
storage and transfer, equipment and material fabrication, oil storage, North Plateau groundwater infiltration
reduction/storm water diversion, and service roads. The RHWF processes expended contaminated vitrification
materials and equipment for shipment and disposal. Hazardous radioactive waste storage (except for the LSA-2
Hardstand), equipment/material fabrication, oil storage, and RHWF operations occur indoors.

Runoff from areas associated with containerized radioactive waste, inactive burial area for construction and
demoalition debris, spent nuclear fuel receiving, storage, and shipping, high-level radioactive waste tanks,
low-level radioactive wastewater evaporator and mercury abatement system, radiologically contaminated
groundwater plume pumping operation, vehicle maintenance shop, and associated service roads. Vehicle
maintenance, evaporator, mercury abatement, groundwater pumping operations, and spent nuclear fuel

storage occur indoors. Industrial practices for the construction and demoalition debris burial area include perpetual
maintenance of the grass earthen cover.

Runoff areas associated with wastewater/storm water treatment lagoons, fire and potable water production,
oil storage, maintenance shop, cement silo storage, and service roads. Maintenance oil, and cement storage
occur indoors.

| Sampling locations are shown on Figure A-3.
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2006 Monitoring Program
Environmental Surveillance

Storm Water Outfalls

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Firstflush ® Semiannual 2 ® pH, oil & grease,
Storm water runoff grabliquid BODg, TSS, TDS, total
P, Al, Fe, total
Required by: recoverable Cu, Pb, Zn,
surfactant (as LAS)
GROUP 4 ® SPDES Permit
WNSO34 (S34)
Reported in:
Flow- ® Semiannual 2 ® Total flow, BODs, TSS,
® Monthly SPDES weighted TDS, total P, Al, Fe,
DMR composite total recoverable Cu,
® ASER liquid Pb, Zn, surfactant (as
LAS)
Firstfluuh ® Semiannual 2 ® pH, ail & grease,
grabliquid BODg, TSS, TDS, total
P, Al, Fe, total
Storm water runoff recoverable Cu, Pb, Zn,
. ] V, TKN, ammonia (as
GROUP 5 Reiredby: NHg), NOz-N, NO;-N,
WNSO14 (S14 . surfactant (as LAS),
WNSO17 §517g ¢ SPDES Permit sulfide, settleable solids,
WNSO28 (S28) . total nitrogen
Reported in:
* Monthly SPDES Flow- ® semiannual 2 ® Total flow, BODg, TSS,
. RZEF; weighted TDS, total P, Al, Fe,
composite total recoverable Cu,
liquid Pb, Zn, V, TKN,
ammonia (as NHy),
NO3-N, NO,-N,
surfactant (as LAS),
sulfide, settleable solids,
— — total nitrogen
B-13
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Sampling Rationale

Storm Water
Outfalls

GROUP 4
WNSO34

GROUP 5
WNSO14
WNSO17
WNSO28

New York State SPDES Permit no. NY0000973; NYSDOH ELAP (nonpotable water)

The National Pollutant Discharge Elimination System Permit (NPDES) Application Regulations for Storm Water
Discharges, Final Rule (40 CFR 122, 123, and 124 as amended), and as expressed in Section 403(p) of the Clean
Water Act, require that specified facilities acquire NPDES permits for the discharge of storm water associated with
industrial activities. Permitted or interim status Resource Conservation and Recovery Act (RCRA) hazardous
waste treatment, storage, and disposal facilities are specifically defined as associated with industrial activity in the
regulations (40 CFR 122.26 [a][14][iv]). Because the West Valley Demonstration Project (WVDP) is an interim
status RCRA facility, the storm water discharges from the WVDP qualify as being associated with industrial
activity. Five other groups of activities at the WVDP also are subject to storm water permitting: 1) aboveground
container storage; 2) aboveground and underground tank storage; 3) underground waste burial; 4) haul roads and
raillway lines; 5) liquid waste treatment facilities and construction activities and industrial activities.

New York Sate is delegated by the U.S. Environmental Protection Agency (EPA) to administer the National
Pollutant Discharge Elimination System under an equivalent state program, the State Pollutant Discharge
Elimination System (SPDES).

Runoff from areas associated with railroad spur within WVDP premises, industrial and sanitary wastewater
treatment, sewage sludge storage and shipping, cooling tower, oil storage, warehousing, service roads, offices and
parking, outdoor equipment staging and storage. Warehouse, oil storage, wastewater treatment, and sewage sludge
storage occur indoors.

Runoff from areas associated with service roads, railroad spur, and rail staging and loading depot within WVDP
premises.

| Sampling locations are shown on Figure A-3.
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2006 Monitoring Program
Environmental Surveillance

Storm Water Outfalls

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Firstflush ® Semiannua ® 2 pH, oil & grease,
grabliquid BODg, TSS, TDS, total
P, Al, Fe, total
Storm water runoff recoverable Cu, Pb, Zn,
V, TKN, ammonia (as
GROUP 6 Required by: NH3), NO3-N, NOx-N,
WNSO36 (S36) surfactant (as LAS),
WNSO37 (S37) ® SPDES Permit sulfide, settleable solids,
wn%gg (%g) total nitrogen
WNSO40 §S40§ Reported in:
Neoaz gg « Monthly SPDES Flow- ® Semiamd ® o Total flow, BODs, TSS,
DMR weighted TDS, total P, Al, Fe,
* ASEFR composite total recoverable Cu,
liquid Pb, Zn, V, TKN,
ammonia (as NHy),
NO3-N, NO,-N,
surfactant (as LAS),
sulfide, settleable solids,
— — total nitrogen
Firstflush ® Semiannua ® 2 pH, oil & grease,
grabliquid BODg, TSS, TDS, total
P, Al, Fe, total
Storm water runoff recoverable Cu, Ph, Zn,
TKN, ammonia (as
Required by: NHz), NO3-N, NO,-N,
surfactant (as LAS),
GROUP 7 ® SPDES Permit sulfide, total nitrogen
WNSO20 (S20)
Reported in:
Flow- ® Semianuad ® 2 Total flow, BODs, TSS,
¢ Monthly SPDES weighted TDS, total P, Al, Fe,
DMR composite total recoverable Cu,
* ASER liquid Pb, Zn, TKN, ammonia

VWVDP Annual Site Environmental Report

(as NH3), NOz-N,
NO,-N, surfactant (as
LAS), sulfide, total
nitrogen
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Sampling Rationale

Sorm Water New York State SPDES Permit no. NY0000973; NYSDOH ELAP (nonpotable water)

Outfalls
The National Pollutant Discharge Elimination System Permit (NPDES) Application Regulations for Storm Water
Discharges, Final Rule (40 CFR 122, 123, and 124 as amended), and as expressed in Section 403(p) of the Clean
Water Act, require that specified facilities acquire NPDES permits for the discharge of storm water associated with
industrial activities. Permitted or interim status Resource Conservation and Recovery Act (RCRA) hazardous
waste treatment, storage, and disposal facilities are specifically defined as associated with industrial activity in the
regulations (40 CFR 122.26 [a][14][iv]). Because the West Valley Demonstration Project (WVDP) is an interim
status RCRA facility, the storm water discharges from the WVDP qualify as being associated with industrial
activity. Five other groups of activities at the WVDP also are subject to storm water permitting: 1) aboveground
container storage; 2) aboveground and underground tank storage; 3) underground waste burial; 4) haul roads and
raillway lines; 5) liquid waste treatment facilities and construction activities and industrial activities.
New York Sate is delegated by the U.S. Environmental Protection Agency (EPA) to administer the National
Pollutant Discharge Elimination System under an equivalent state program, the State Pollutant Discharge
Elimination System (SPDES).

GROUP 6 Runoff from areas along the segment of the railroad spur and service road within the Western New York Nuclear

WNSO36 Service Center (WNYNSC) outside the WV DP fenced area.

WNSO37

WNSO38

WNSO39

WNSO040

WNSO41

WNSO042

GROUP 7 Runoff from areas associated with inactive waste burial, groundwater/leachate storage and treatment and service

WNSO020 roads. Groundwater/leachate storage and treatment occurs indoors. Management practices for the inactive
radioactive waste burial areas include perpetual maintenance of the earthen cover.

| Sampling locations are shown on Figures A-3 and A-4.
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2006 Monitoring Program
Environmental Surveillance

Storm Water Outfalls

Sample Location Monitoring/Reporting Sampling Collection Total Annual Analyses Performed/
Code Requirements Type/Medium Frequency Sample Collections Composite Frequency
Firstfluuh ® Semiannua ® 2 ® pH, ol & grease,
grabliquid BODg, TSS, TDS, total
P, Al, Fe, total
recoverable Cu, Pb, Zn,
Storm water runoff TKN, ammonia (as
NH3), NOz-N, NO,-N,
Required by: surfactant (as LAS),
GROUP 8 total nitrogen
WNSO27 (S27) * SPDES Permit
WNSO35 (S35)
Reported in:
Flow- ® semianmuad ® 2 ® Tota flow, BODg, TSS,
¢ Monthly SPDES weighted TDS, total P, Al, Fe,
DMR composite total recoverable Cu,
* ASER liquid Pb, Zn, TKN, ammonia
(as NH3), NOz-N,
NO,-N, surfactant (as
LAS), total nitrogen
Storm water
precipitation
WNSWR01 _ Precipita- ® Fiddldmeasure ® 1 each storm ® pH measured in rainfall
Reported in: tion ment water event near SiteRain Gauge
® Monthly SPDES
DMR
® ASER
B-17
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Sampling Rationale

Storm Water
Outfalls

GROUP 8
WNSO27
WNSO35

WNSWRO01

New York State SPDES Permit no. NY0000973; NYSDOH ELAP (nonpotable water)

The National Pollutant Discharge Elimination System Permit (NPDES) Application Regulations for Storm Water
Discharges, Final Rule (40 CFR 122, 123, and 124 as amended), and as expressed in Section 403(p) of the Clean
Water Act, require that specified facilities acquire NPDES permits for the discharge of storm water associated with
industrial activities. Permitted or interim status Resource Conservation and Recovery Act (RCRA) hazardous
waste treatment, storage, and disposal facilities are specifically defined as associated with industrial activity in the
regulations (40 CFR 122.26 [a][14][iv]). Because the West Valley Demonstration Project (WVDP) is an interim
status RCRA facility, the storm water discharges from the WVDP qualify as being associated with industrial
activity. Five other groups of activities at the WVDP also are subject to storm water permitting: 1) aboveground
container storage; 2) aboveground and underground tank storage; 3) underground waste burial; 4) haul roads and
raillway lines; 5) liquid waste treatment facilities and construction activities and industrial activities.

New York Sate is delegated by the U.S. Environmental Protection Agency (EPA) to administer the National
Pollutant Discharge Elimination System under an equivalent state program, the State Pollutant Discharge
Elimination System (SPDES).

Runoff associated with equipment staging and indoor containerized storage of cement solidified low-level
radioactive waste.

New York State SPDES Permit no. NY0000973; NYSDOH ELAP (nonpotable water)

The pH of rainfall is measured near the site rain gauge fallout pot during each storm water discharge sampling
event.

| Sampling locations are shown on Figure A-3.
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2006 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

* TAR
® ASER

Site surface
drainage

Reported in:
* ER

* TAR
® 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

® Biwekly ®

® Semiannua® ®

® Semiannua® ®

® Biweskly ®

® Semiannua® ®

® Semiannua® ®

26 ®

Biweskly samples ®
composited to 12

Biweekly samples ®
composited to 2

26 ®
Biweskly samples ®
composited to 12

Biweskly samples ®
composited to 2

Grossdphabeta, H-3, pH, flow

Monthly composite for
gamma isotopic and Sr-90
(shared with NY SDOH)

Semiannual 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, oail &
grease

TSS, TDS, NPOC, NH3,
(asN), NOg (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, Sh, Se, Ti, TI, V, Zn,
dissolved As, Cu

Gross aphal/beta, H-3,
pH

Monthly composite for
gamma isotopic and S-90

Semiannual 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, oail &
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; NYSDOH ELAP (nonpotable water)

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; NYSDOH ELAP (nonpotable water)
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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2006 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 subsurface
water from LLWTF
lagoon area Grabligud ® Monthly ® 12 ® Grossaphalbeta, H-3
Required by:
WNSP0082 ¢ SPDES Permit Grabliquid ® 3each month ® 36 ® Conductivity, pH,
French Drain ] BODg, total Fe, total
Reported in: recoverable Cd and Pb,
flow
® Monthly SPDES
DMR Grabliguid ® Annua ® 1 ® Total As, Cr, Ag, and
*ER Zn
* TAR
* ASER
[ Combined drainage [
from facility yard Grabliqud ® Monthly ® 12 ® Gross alpha/beta, H-3,
WNSP005
Facility Yard Drainage Reoorted in:
meported In: Monthly samples ® Semiannual composite
e TAR composited to 2 for gamma isotopic
| ¢ ASER i and Sr-90
Cools plant utility
steam system water
WNCOOLW Grabliquid ® Annual ® 1 ® Gross alphalbeta, H-3,
Cooling Tower Basin Reported in: gamma isotopic,
Sr-90, pH
* TAR
* ASER

a Although WNSP0OS is listed in the SPDES Permit, it was capped off in May 2001 and is no longer being sampled.
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Sampling Rationale

WNSP0O08

WNSPO05

WNCOOLW

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); NYSDOH ELAP (nonpotable water)

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; NYSDOH ELAP (nonpotable water)
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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2006 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 Grabliquid ® Quarterly ® 4 ® Gross aphalbeta, H-3,
WNFRC672 . pH, gamma isotopic,
Frank’s Creek East of Reported in: and Sr-90
the SDA
* TAR
® ASEFR Collect concurrently with WNNDADR
DrainsNY Sand Grab liquid ® Quarterly ® 4 ® Gross alpha/beta, H-3,
WVDP disposal areas pH
WNERB532
Efdrmn Brook North of Reported in: Quarterly samples®  Semiannual compos-
Disposal Areas . TAR composited to 2 ites for gross alpha,
o ASER beta, H-3, gamma
Collect concurrently with WNNDADR isotopic and Sr-90
Grab liquid ® Biweekly ® 26 ® pH, H-3, NPOC, TOX
Drains WVDP disposal
and storage area Timed ® Biweskly ® Biweekly samples ® Monthly composite
WNNDADR continuous composited to 12 for gross alpha/beta,
Drainage Between NDA Reported in: composite gamma isotopic
and SDA liquid
: :IA—gERR Biweekly samples ® Semiannual composite
composited to 2 for Sr-90, 1-129
Grab liquid ® Quarterly ® 4 ® Gross alphalbeta, H-3
Drains WVDP storage Grab liquid ® Bi monthly ® 6 ® Gross alpha/beta, pH,
area H-3
WNDCELD
Drainage South of ep in: .
Drum C?ell Reported in: Bimonthly samples ®  Semiannual composite
e TAR composited to 2 for H-3, Sr-90, 1-129,
e ASER gamma isotopic

a Monthly sample also collected by NYSDOH

Collect concurrently with WNNDADR
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Sampling Rationale

WNFRC67

WNERB53

WNNDADR

WNDCELD

DOE/EH-0173T, 5.10.1.1; NYSDOH ELAP (nonpotable water)

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; NYSDOH ELAP (nonpotable water)

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; NYSDOH ELAP (nonpotable water)

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; NYSDOH ELAP (nonpotable water)

Monitors the potential influence of drum cell drainage into Frank’s Creek south of the SDA and upstream of
WNFRC67.

| Sampling locations are shown on Figure A-2.
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2006 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
tOn-;sitte groutr_1dwa- Grab liquid ® Monthly ® 1 ® Gross alphalbeta, H-3,
WNNDATR& €r interception gamma isotopic,
ErDAe;rench Interceptor Reported in: NPOC, TOX
0
e TAR Monthly samples ®  Semiannual composite
* ASER composited to 2 for 1-129
Standing water near
reservoir that
provides site
WNSTAWS drinking water Grab liquid ® Annual ® 1 ® Gross dphalbeta, H-3,
North Reservoir Near $r-90, gamma isotopic,
Intake Reported in: pH, conductivity, Cl,
Fe, Mn, Na,
* TAR NO5z+NO»-N, SO,
* ASER

a Coordinated with Main Plant Operations
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Sampling Rationale

WNNDATR Generally in accordance with DOE/EH-0173T, 5.10.1.1; NYSDOH ELAP (nonpotable water)

Monitors groundwater in the vicinity of the NDA interceptor trench project. The grab sample is taken directly from
the trench collection system.

WNSTAW9 DOE/EH-0173T, 5.10.1.1; NYSDOH ELAP (nonpotable water)
Although this location does not receive effluent, on-site standing water from the north reservoir near the intake is

sampled to provide radiological data for standing water near the source of the site potable water supply south of main
plant facilities, as part of the “ingestion” pathway.

| Sampling locations are shown on Figures A-2 and A-5.
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2006 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
Site Potable Water
WNDNKMS Sources of potable water Grabliqud ® Every fourth ® 1 each ® Gross alpha/beta, H-3,
Maintenance Shop within site perimeter month (rotate location pH, conductivity
Drinking Water _ sampling at
Reported in: WNDNKMS,
WNDNKMP WNDNKMP,
Main Plant Drinking ®* TAR WNDNKEL)
Water ® ASER
* Also reported to Grabligd ® Annual ® 1 ® Total haloacetic acids,
WNDNKEL Cattaraugus County (WNDNKEL total trihalomethanes
Environmental only)
Laboratory Drinking
Water
Sources of potable water
within site perimeter Grabliguid ® Monthly ® 12 ® Grossalphalbeta, H-3,
WNDNKUR . pH, conductivity
Utility Room (EP-1) Reported in:
Potable Water Sorage
Tank * TAR —
o ASER Grabliquid® ® Annual ® 1 ® As Ba Be Cd, Cr, Hg,
Ni, Sb, Se, Tl, cyanide,
® Also reported to fluoride
Cattaraugus County

& sample for NOg3 (astotal 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.
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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; NY SDOH
ELAP (potable water)

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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2006 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
®* GTAR

of sampled
water

Grab liquid ®

Direct fidd ®
measurement

4 times per ®
year

(generally)@

Each sampling ®
event@

® Grossalpha, gross
beta, H-32

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.
a sampling frequency and analytes vary from point to point. See Appendix E™ for a summary 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 DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F; NYSDOH ELAP (nonpotable water)

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 is addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring is 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-8 and A-9.
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2006 Monitoring Program
Environmental Surveillance

On-Site Groundwater

Sample Location
Code

Monitoring/Reporting
Requirements

Collection
Frequency

Sampling
Type/Medium

Sample Collections

Total Annual Analyses Performed/

Composite Frequency

HLW Sorage and
Processing Tank
(SSWMU #4)

401 B
402 U
403 U
405 C
406
408
409

M aintenance Shop
Leach Field
(SSWMU #5)

501 U
502

Low-Level Waste
Storage Area
(SSWMU #6)

602A
604
605
8607 U
8609 U

Chemical Process
Cell Waste Sorage
Area

(SSWMU #7)

704
706 B
707 C

Groundwater monitoring
points around site super

solid waste management
units (SSWMUs)

Reported in:

® ASER
®* GTAR

Grab liquid ® 4timesper ®
year

(generally)@

Each sampling ®
event@

Direct fidd ®
measurement

of sampled
water

® Grossa pha, gross
beta, H-32

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 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; NYSDOH ELAP (nonpotable water)

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 is addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring is 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 Nuclear Fud Services and 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-8 and A-9.
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2006 Monitoring Program
Environmental Surveillance

On-Site Groundwater

Sample Location
Code

Collection
Frequency

Total Annual
Sample Collections

Monitoring/Reporting
Requirements

Sampling
Type/Medium

Analyses Performed/
Composite Frequency

Construction and
Demolition Debris
Landfill (CDDL)
(SSWMU #8)

801 U
802
803
804
8603 U
8612
® Grossalpha, gross
beta, H-32

4 each wdll
(generally)@

Groundwater monitoring | Grab liquid ® 4timesper ®
points around site super year

solid waste management (generally)@

units (SSWMUs)

NRC-Licensed
Disposal Area (NDA)
(SSWMU #9)

901 U
902 U
903
906
908 U
909
910
8610
8611
NDATR

Direct fidd ®
measurement

of sampled
water

Each sampling ® ® Conductivity, pH

event@

Twice each
sampling
event

Reported in:

® ASER
®* GTAR

IRTS Drum Cell
(SSWMU #10)

1005 U
1006
1007
1008b B
1008c B

Remote-Handled
Waste Facility
(Not in a SSWMU)

1301 U
1302 U
1303
1304

Groundwater monitoring
points around the new
RHWF

Reported in:

® ASER
®* GTAR

Grab liquid ®
year

Direct fidd ®
measurement

of sampled
water

event

4 times per

Each sampling ®

4 each wdll

Twice each
sampling
event

® Grossalpha, gross
beta, H-32

® 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 EZfor a summary 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 #8

SSWMU #9

SSWMU #10

DOE/EH-0173T, 5.10.1.3; 40 CFR, Parts 264 and 265, Subpart F; NYSDOH ELAP (nonpotable water)

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 is addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring is detailed in the “Groundwater Monitoring Plan,” WV DP-239.

The construction and demolition debris landfill (CDDL); formerly used by Nuclear Fuel Services and the WVDP to
dispose of nonhazardous and nonradioactive materials.

The NRC-licensed disposal area (NDA); contains radioactive wastes generated by NFS and the WVDP. The 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.

Remote-Handled Monitor groundwater in the vicinity of the remote-handled waste facility (RHWF).

Waste Facility

| Sampling locations are shown on Figures A-8 through A-10.
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On-Site Groundwater and Seeps

2006 Monitoring Program
Environmental Surveillance

Sample Location
Code

Monitoring/Reporting
Requirements

Type/Medium

Sampling

Collection
Frequency

Total Annual
Sample Collections

Analyses Performed/
Composite Frequency

Sate-Licensed
Disposal Area
(SSWMU #11)

North Plateau Seeps
(Not in an SSWMU)

GSEEP
SPO4
SPO6
SP11
SP12

Miscellaneous
Monitoring
Locations

(Not in an SSWMMU)

Well Point WP-A
Well Point WP-C
Well Point WP-H
NB1S

Surface Water
Elevation Points

SE001
SE002
SE003
SE004
SE005
SEO06
SEQ007
SEO08
SEO09
SEO10
SEO11

Groundwater monitoring
points around site super

solid waste management
units (SSWMUs)

Groundwater seepage
points along the
northeastern edge of the
north plateau

Reported in:

® ASER
* GTAR

WEell points down-
gradient of main plant
and the former sand and
gravel unit background
well

Reported in:

® ASER
* GTAR

Measures eevation of
water where groundwater
emerges at the ground
surface

SSWMU #11 is sampled by

NY SERDA under a separate program.
For information, see the NY SERDA
website at www.nyserda.org.

Grabliqud ® Semiannual
(Quarterly at
GSEEP)

Direct fidd ® Semiannua at ®

measurement SP12

of sampled (Quarterly at

water GSEEP)

Grabliquid ® Annual
(Quarterly at
NBL1S)

Direct fidld ® Annual

measurement (Quarterly at

of sampled NB1S)

water

Direct fidd ® Quarterly

measurement
of sampled
water

VWVDP Annual Site Environmental Report

2 each seep ®
(4 at GSEEP)

2 at SP12 ®
(4 at GSEEP)

1 each well ®
(4 at NB1S)

1 each well ®
(4 at NB1S)

1 each

Gross alpha/beta, H-3
(and VOCsat GSEEP
and SP12)

pH, conductivity

Gross dphalbeta,
H-3

pH, conductivity

® Water level
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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; NYSDOH ELAP (nonpotable water)

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 is addressed in the “Groundwater Protection Management Program Plan,” WVDP-091. Groundwater
monitoring is detailed in the “Groundwater Monitoring Plan,” WV DP-239.

The New York State-licensed disposal area (SDA) was operated by Nuclear Fuel Services 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.

NB1S Former background well on the north plateau.

WNSE Series Water level measurements from the WNSE series of points are used in conjunction with water level measurements
from groundwater monitoring wells. These surface elevation points provide data in areas of the north plateau where
monitoring well coverage is sparse or nonexistent.

| Sampling locations are shown on Figures A-8 through A-10.
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2006 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 ® Weekly ® 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,
U-238, totd U, Pu-238,
Unrestricted surface Pu-239/240, Am-241
WEBCBK G2 water, background Grab liquid ® Monthly ® 12 ® Hardness(Caand Mg)
Buttermilk Creek Near P ] )
Fox Valley Reported in: Grabliquid ® Semiannua? ® 2 ® ;I;ie;n(;j))a'gitg; \gldeld), pH
(Background) . oxygen (field), TOX,
TAR oil & grease
® ASER
24-hour  ® semiannua® ® 2 ® TSS, TDS, NPOC, NH3
timed (asN), NOz (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 Biweekly ® 26 biweekly ® Monthly composite for
continuous samples gross alpha/beta, H-3
composite composited to 12
liquid
Biweekly samples ® Semiannua composite
composited to 2 for gamma isotopic,
Sr-90, Tc-99
WFBCTCB2 Restricted surface walers | - Grap liquid Monthly ® 12 ® Hardness(Caand Mg)
Butter milk Creek receiving plant effluents o _ b _
Unstream of Grab liquid Semiannua®  ® 2 ® Temperature (field), pH
P Reported in: (field), dissolved
Confluence With oxygen (fidd), TOX,
Cattaraugus Creek at e TAR ol & grease
Thomas CornersRoad | o g 24-hour Semannual® ® 2 ® TSS, TDS, NPOC, NHy
timed (asN), NOz (as N),
continuous NO, (as N), bromide,
composite fluoride, chloride,

a Monthly composites are also sent to NYSDOH.
b Semiannual samples collected when points WNSP001 and WNSPOQ7 are discharging.
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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
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Sampling Rationale

WFBCBKG DOE/EH-0173T, 5.10.1.1; 6 NYCRR, Part 702-704; NYSDOH ELAP (nonpotable water)
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; NYSDOH ELAP (nonpotable water)
Buttermilk Creek is the surface water that receives all WVDP liquid 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 WNSP0OO1 and WNSP0O7 for
comparison with New York State ambient water quality standards (6 NYCRR, Part 702—704).

] Sampling locations are shown on Figure A-5.
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2006 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 L
Bigelow Bridge Reported in: Grabliquid ® Quarterly ® 4 ® Gross aphalbeta, H-3,
(Background) Sr-90, gamma isotopic,
* TAR pH
* ASER
Timed ® Weekly during ®  26-34 ® Gross alphalbeta, H-3,
continuous lagoon 3 pH, flow
. composite discharge,
Unrestricted surface liquid otherwise
waters receiving plant biweekly
effluents
a
\(/:VaFFELBR o Weekly and ® Flow-weighted
thttaraélgss reek at Reported in: biweekly samples monthly composite
on Bridge composited to 12 for gross aphal/beta,
* TAR H-3, Sr-90, and
* ASER gamma isotopic
Weekly and ® Semiannual composite
biweekly samples for Tc-99
composited to 2
& Monthly composites are also sent to NYSDOH.
B-39
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Sampling Rationale

WFBIGBR DOE/EH-0173T, 5.10.1.1; NYSDOH ELAP (nonpotable water)

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; NYSDOH ELAP (nonpotable water)

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-5.
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2006 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
Background drinking
WFWEL06 water supply
(Background) . Grab liquid ® Annua ® 1 ® Gross aphalbeta, H-3,
29 km South Reported in: Sr-90, gamma isotopic,
pH, conductivity
* TAR
* ASER
WFWEL Series:
WAlIsOutsidethe
VWNYNSC Perimeter But
Near the VWWDP
WFWELO1
3.0 kmWest-Northwest
WFWELO02
1.5 km Northwest
WFWELO3
3.5 km Northwest
Drinking water supply; Grab liquid ® Biennial ® 1 each location ® Gross alpha/beta, H-3,

WFWEL04
3.0 km Northwest

WFWELO05
2.5 km Southwest

WFWELOQ7
4.4 km North-Northeast

WFWELO08
2.5 km East-Northeast

WFWELO09
3.0 km Southeast

WFWEL10
7.0 km North

groundwater near
facility@

Reported in:

* TAR
® ASER

& No drinking water wells are located in hydrogeological units affected by site activity.

B-41

VWVDP Annual Site Environmental Report

Sr-90, gamma isotopic,
pH, conductivity

every other year

Calendar Year 2006



Sampling Rationale

Off-Site DOE/EH-0173T, 5.10.1.2; NYSDOH ELAP (potable water)

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-11, A-14, and A-15.
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2006 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
AFEXVRD (;ontinuous ® Biwesly ® 26 each location ®  Gross aphalbeta, flow
3.0 km South-Southeast ar.
at Fox \Valley particulate
AFRT2402 Filter Biweskly filters ® Semiannua composite
2.0 km Northeast on composited to 2 for Sr-90, gamma
Route 240 each location isotopic, flow
Air samples around
AFSPRVL WNYNSC perimeter In addition, semiannual
9.4 km North at and background composite at
Springville AFRSPRD and
ABWEVAL e Uz 232
6.2 km South-Southeast N T494, U {
at West Valley TAR U-235/236, U-238,
* ASER total U, Pu-238,

AFRSPRD Pu-239/240, Am-241
1.5 km Northwest on
Rock Springs Road Continuous ® Monthly ® 12 composited to ® Semiannual composite

AFGRVAL
29 km South at Great
Valley (Background)

aFilter from duplicate sampler sent to NYSDOH.

charcoal
cartridge at
AFRSPRD and
AFGRVAL

VWVDP Annual Site Environmental Report
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Sampling Rationale

AFFXVRD DOE/EH-0173T, 5.7.4

AFRT240
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).

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. 1-129 is
sampled here because the sampling train was 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). 1-129 sampled here also.

] Sampling locations are shown on Figures A-7, A-14, and A-15.
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2006 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

Collection of fallout

particulates and

precipitation on site Integrated  ®  Monthly ® 12 each location ® Gross alphalbeta, H-3,
QQREFOP on-S precipitation gamma isotopic,

n Gauge On-Ste Reported in: volume

* TAR

®* ASER

Long-term fallout Surfaceplug ® Triennial ® 1 each location ® Gross aphalbeta,

accumulation composite every third year gamma isotopic, Sr-90,

<oil Pu-238, Pu-239/240,

SF Soil Series R o in: Am-241
Surface Soil at Each of | Reported in: In addition at SFRSPRD
6 Air Samplers and SFGRVAL: U-232,

* TAR U-233/234, U-235/236,

| * ASER | U-238, and total U

SFCCSED
Cattaraugus Creek at
Felton Bridge

Deposition in sediment . .
SFSDSED downstream of facility Grab stream ® Annual (Split ®  Leachlocation ® Gross dphalbeta,
Cattaraugus Creek at effluents sediment SFSDSED and gamma isotopic, Sr-90,
Springville Dam SFBCSED with U-232, U-233/234,
STCED Reported in: NY SDOH) U-235/236, U-238,

- total U, Pu-238,
Buttermilk Creek at PU-239/240. Am-241
Thomas Corners Road * TAR - » AT

® ASER
SFBCSED
Buttermilk Creek at Fox
Valley Road
(Background)
ggr i(;:?--sne sol Surface soil correspond- | Surfaceplug ® Annual ® leachlocation ® .Gross.alphalbaa, gamma
' ing to site drainage paths| or grab isotopic, Sr-90, U-232,
s ey be partaly
. -238, to , Pu-238,
(Near WNSW74A) composed of sediments. Pu-239/240, and Am-241,
. Al, Sb, As, Ba, Be, Cd, Ca,
(SrL\Ieg\rN\ﬁna/IstMP) Reported in: Cr, Co, Cu, Fe, Pb, Mg,
Mn, Hg, Ni, K, Sg, Ag,
[ ]
SNSP006 TAR Na Tl, V, Zn
* ASER
(Near VWNSPOO06) | |
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Sampling Rationale

ANRGFOP DOE/EP-0023, 4.7
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), SFRT240 (Route 240), SFGRVAL (Gresat Valley), and SFRSPRD (Rock Springs Road): 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.

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 WNSP006): 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, A-5, A-6, A-14, and A-15.
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2006 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 upstream Individuak ® Annual ® 10 fish each ® Gamma isotopic and
BFFCATD and downstream of collection, (samples at location Sr-90in edible
Fish From Cattaraugus | facility effluents biological BFFCATC portions of each
Creek Downstreamof the and individual fish, %
Soringville Dam Reported in: BFFCTRL moisture

shared with
BFFCTRL * TAR NY SDOH)
Control Fish Sample ® ASER
From Nearby Stream
Not Affected by the
VWDP (7 kmor More
Upstream of Site
Effluent Point;
Background)
[~ Milk from animals B

foraging at locations

near the facility
BFMWIDR perimeter Grab ® Monthly ® 12 monthly ® Quarterly composite
Dairy Farm biological samples for gamma isotopic,
3.0 km Southeast Reported in: composited to Sr-90, and 1-129

4 each location

* TAR

® ASER
BFMCTLS
Control Location 22 km Milk from animals
South (Background) foraging near the site
BFMBLSY g:;:n ﬁ)in?jngt:st Grab ® Annua ® leach ® Gamma isotopic,
Dairy Farm 9 biological (samples at location $r-90, and 1-129
5.5 km West-Nor thwest - BFMBLSY shared

Reported in: with NY SDOH)
BFMSCHT e TAR
Dairy Farm e ASER
4.8 km South

B - 47
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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.

BFMWIDR DOE/EH-0173T, 5.8.2.1

BFMCTLS

BFMBLSY 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-11, A-14, and A-15.
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2006 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?2 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
BFVCTRL2 ground locations (fruits and edible portions, H-3 in
Remote Locations (16 ) vegetables) free moisture, %
km or More From Reported in: moisture
Facility; Background)
* TAR
® 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) ® TAR (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

BFVCTRL

BFDNEAR

BFDCTRL

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.
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.

DOE/EH-0173T, 5.8.3

Venison from near-site deer. Samples are taken from deer killed in collisions with vehicles. Edible portion is analyzed
to determine possible radionuclide content passable directly to humans.

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-11, A-14, and A-15.
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2006 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:

* TAR
® 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. Off-site TLDs are used to verify that
site activities have not adversely affected the surrounding environs and that the potential dose rate to the general

public (e.g., at Rock Springs Road) is less than 100 mrem/year (1 mSv/year) from site activities.
A high-pressure ion chamber (HPIC) gamma radiation measurement was completed at all locations in order to

confirm that TLD measurements fall within the expected exposure range.

| Sampling locations are shown on Figures A-13 through A-15.
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2006 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:

#19, #33
Cornersof the SDA

#24, #26-#30 ; -~
TLDSat the Security Direct radlgt_lon .
Fence Around the Site around facility Integrating ®  Quarterly ® TLDcadsa ® Quarterly gamma
TLD each location radiation exposure
#35, #36, #38-#40 Reported in: collected 4

TLDsOn-Ste Near times per year

Operational Areas * TAR
® ASER
#25

Rock Springs Road
500 m North-Northwest
of the Plant

#4284
SDA T-1 Building

#43
SDA west Perimeter
Fence

& The TLD at location DNTLD42 was discontinued at the end of 1st-quarter 2006.
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Sampling Rationale

Direct Radiation DOE/EH-0173T, 5.4 and 5.5

On-Site
TLDs offer continuous integrated environmental gamma-ray monitoring. TLDs have been deployed systematically
about the site near process facilities, waste storage areas, and waste management units to monitor site activities.

A high-pressure ion chamber (HPIC) gamma radiation measurement was completed at all locations in order to
confirm that TLD measurements fall within the expected exposure range.

Potential TLD sampling locations are continually evaluated with respect to site activities.

| Sampling locations are shown on Figure A-12.
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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 Sorm  Flow Monitor 2/discharge

Wastewater) Aluminum, total 14.0mg/L l/discharge
Ammonia(NH,) Monitor 2/discharge
Arsenic, dissolved 0.15mg/L l/discharge
BOD, 10.0mg/L 2/discharge
Iron, total Monitor 2/discharge
Zinc, total recoverable 048 mg/L 2lyear
Solids, total suspended 45mg/L 2/discharge
Cyanide, anenableto chlorination 0.022mg/L 2lyear
Settleable solids 0.3mL/L 2/discharge
pH (range) 6.5-85SU l/discharge
Oil and grease 15.0mg/L 2/discharge
Sulfate(as S) Monitor 2/discharge
Sulfide, dissolved 04mg/L l/discharge
Manganesg, total 2.0mg/L 2lyear
Nitrate (asN) Monitor 2/discharge
Nitrite (asN) 0.1mg/L 2/discharge
Chromium, total recoverable 0.3mg/L 2lyear
Chromium, hexavalent, total recoverable 0.011mg/L 1/year
Cadmium, total recoverable 0.002mg/L 1/year
Copper, tota recoverable 0.030mg/L 2lyear
Copper, dissolved Monitor 2lyear
Lead, total recoverable 0.006 mg/L 4/year
Nickel, total recoverable 0.14mg/L 2lyear
Dichlorodifluoromethane 0.01mg/L 1/year
Trichlorofluoromethane 0.01mg/L 1/year
3,3-dichlorobenzidine 0.01mg/L 1/year
Tributyl phosphate 32mg/L 1/year
Vanadium, total recoverable 0.014mg/L l/discharge
Cobalt, total recoverable 0.005mg/L l/discharge
Sdlenium, total recoverable 0.004 mg/L 2/discharge
Hexachlorobenzene 0.02mg/L 1/year
Alpha- BHC 0.00001 mg/L 1/year
Heptachlor 0.00001 mg/L 2/year
Surfactants(asLAS) 04mg/L 2/year
Xylene 0.05mg/L 1/year
2-butanone 0.5mg/L 1/year
Total dissolved solids Monitor 2/discharge
Mercury, total 200 ng/L 2/discharge

3 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); total suspended solids (daily average limit - 30 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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Outfall
001 (concluded)

01B (Internal Process
M onitoring Point)

007 (Sanitary and
Utility Wastewater)

008 (French Drain
Wastewater)

Sum of Outfalls001,
007, and 008

Sum of Outfalls001
and 007

Pseudo-monitoring
point (116)

Table C-1A (concluded)
West Valley Demonstration Project State Pollutant Discharge Elimination

System (SPDES) Sampling Program

Parameter

Barium
Antimony
Chloroform
Titanium
Bromide
Boron

Flow
Mercury, total

Flow
Ammonia(asNH,)
BOD,

Iron, total

Solids, total suspended
Solids, settleable

pH (range)

Nitrite (asN)

Oil and grease
Chlorine, total residual
Chloroform

How

BOD,

Iron, total

pH (range)

Cadmium, total recoverable
Lead, total recoverable
Silver, total

Zinc, total

Arsenic

Chromium

Iron, total
BOD,

Ammonia(asNH,)

Salids, total dissolved

Daily Maximum Limit?

05mg/L
1.0mglL
0.3mg/L
0.65mg/L
50mg/L
20mg/L

Monitor
10.0ug/L

Monitor
Monitor
10.0mg/L
Monitor
45mg/L
0.3mL/L
6.5-853U
0.1mg/L
15.0mg/L
0.1mg/L
0.20mg/L

Monitor
5.0mg/L
Monitor
6.5-853U
0.002mg/L
0.006 mg/L
0.008mg/L
0.100mg/L
0.17mg/L
0.13mg/L

0.30mg/L
Monitor

21mglL

500 mg/L

Sample Frequency

annual
annual
annual
semiannua
quarterly
quarterly

weekly
2/month

3/month
3/month
3/month
3/month
3/month
weekly
weekly
3/month
3/month
weekly
annual

3/month
3/month
3/month
3/month
3/month
3/month
annual
annual
annual
annual

3/month
3/month

3/month

2/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); total suspended solids (daily average limit - 30 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).
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Table C-1B
New York State Water Quality Standards and Guidelines®

Par ameter Units ClassA ClassB | ClassC | ClassD ClassGA
Gross Alpha® pCi/L (uCi/mL) | 15 (1.5E-08) -- -- -- 15 (1.5E-08)
Gross Beta® pCi/L (uCi/mL) | 1,000 (1E-06) -- -- -- 1,000 (1E-06)
Tritium (H-3) pCi/L (uCi/mL) | 20,000 (2E-05) - - - --
Srontium-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 0.09-2.1 0.09-21 | 00921 0.67-29 20
Antimony, Total mg/L 0.003 - - - 0.003
Arsenic, 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
Boron, Total mg/L 100 100 100 -- 1.00
Bromide mg/L 2.00 -- -- - 2.00
Cadmium, Dissolved® my/L - - - - -
Cadmium, Total mg/L 0.005 -- -- - 0.005
Calcum, Total mg/L - - - - --
Chloride mg/L 250 -- -- -- 250
Chromium, Dissolved® mg/L - - - - -
Chromium, Total mg/L 0.05 -- -- -- 0.05
Cobalt, Total’ mg/L 0.005 0.005 0.005 0.110 --
Conductivity umhos'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 4.0 40 30 --
Fluoride® mg/L - - - - 15
Hardness mg/L - - - - --
Iron and Manganese (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 isotopes.

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.

f Sandardsfor cobalt, thallium, and vanadium are applicable to the acid-soluble fraction.

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

hpH shall not be lower than 6.5 or the pH of natural groundwater, whichever is lower, nor shall pH be greater than
8.5 or the pH of the natural groundwater, whichever is greater.
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Table C-1B (concluded)
New York State Water Quality Standards and Guidelines®

Parameter Units Clas A ClassB @ ClassC | ClassD Class GA
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
M anganese, Total mg/L 0.30 -- -- -- 0.30
Mer cury, 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 SuU 6.5-8.5" 6.5-85" 6585 | 6095 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.

f Sandardsfor cobalt, thallium, and vanadium are applicable to the acid-solubl e fraction.

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

hpH shall not be lower than 6.5 or the pH of natural groundwater, whichever is lower, nor shall pH be greater than
8.5 or the pH of the natural groundwater, whichever is greater.

C-6
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Table C-1C
New York Sate Department of Health/U.S. Environmental Protection Agency

Potable Water MCLs, MCLGs, and Raw Water Sandards

P Uni NY SDOH or » NYSDOH Raw
arameter nits EPA MCL? EPAMCLG Water Standards’

Gross Alpha pCi/L (uCi/mL) 15 (1.5E-08)¢ 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 1.0
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 -- -- --
Copper, Total mg/L 13 1.3 <0.2
Cyanide mg/L 0.2 0.2 <0.1
E. Coli NA one positive sample 0 --
Fluoride mg/L 22 -- <15
Free Residual Chlorine mg/L 0.02 (min) 4.0 (max) - --
Haloacetic Acids-Five (5) mg/L 0.060 - --
Iron, Total mg/L 0.3 -- --
Lead, Total mg/L 0.015 0 0.05
Mercury, Total mg/L 0.002 0.002 0.005
Nickel, Total mg/L - - --
Nitrate-N mg/L 10 10 --
pH SuU -- -- 6.5-8.5
POC (Principle Organic Contaminant) mg/L - 0.0005 --
Selenium, 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 0 --
Total Trihalomethanes mg/L 0.080 - --
Turbidity NTU 1 (max) - --

-- No applicable guideline or reference standard available

Note: All water quality and metal s 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
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Table C-1D
U.S. Department of Energy Derived Concentration Guides (DCGs)?
in Ingested Water

Radionuclide Units Concentration in Ingested Water
GrossAlpha (as Am-241)° pGi/mL 3E-08
GrossBeta (as S-90)° pGi/mL 1E-06
Tritium (H-3) pCi/mL 2E-03
Carbon-14 (C-14) pGi/mL 7E-05
Potassium-40 (K -40) pCi/mL 7E-06
Cobalt-60 (Co-60) pGi/mL 5E-06
Strontium-90 (Sr-90) pCi/mL 1E-06
Technetium-99 (Tc-99) pCi/mL 1E-04
lodine-129 (1-129) pCi/mL 5E-07
Cesium-137 (Cs-137) pCi/mL 3E-06
Europium-154 (Eu-154) pGi/mL 2E-05
Uranium-232 (U-232) 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

3 DCGsare 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
-0
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
1.59+0.25E-04
4.24+0.08E-03
1.03+0.136-02
1.27+1.65E-04
1.52+4.42E-04
0.3242.91E-05
1.35+0.04E-03
1.81+0.196-04
9.36+8.31E-06
8.01+1.15E-04
5.88+0.52E-05
3.1440.37E-05
3.60+1.27E-06
3.33+0.38E-05
1.05+0.02E+02
5.29+3.56E-07
4.41+3.62E-07
7.49+4.68E-07

Table C-2A
Total Radioactivity (curies) of Liquid Effluents Released From Lagoon 3
(WNSP0O01) in 2006

2nd Quarter
1.76+0.22E-04
3.36+0.06E-03
141+0.11E-02
0.56+2.66E-04
2.31+2.43E-04
-0.77+1.95E-05
9.67+0.37E-04
1.68+0.41E-04
1.20+0.70E-05
9.43+0.79E-04
9.03+0.42E-05
5.67+0.34E-05
4.79+0.99E-06
5.42+0.33E-05
1.59+0.03E+02
6.87+3.57E-07
5.72+3.24E-07
7.53+3.80E-07

3rd Quarter
5.25+1.27E-05
1.03+0.03E-03
7.67+0.91E-03
1.19+1 58E-04
1.67+1.66E-04
0.14+1.40E-05
4.11+0.21E-04
5.87+1.27E-05
0.00+3.70E-06
1.40+0.29E-04
2.18+0.25E-05
1.36+0.22E-05
3.41+4.45E-07
9.63+1.83E-06
3.36+0.07E+01
1.34+2.17E-07
-0.35+1.27E-07
1.68+2.21E-07

Note: Bolding convention applied to these data. See page C-10.
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4th Quarter
1.93+0.31E-04
3.40+0.07E-03
1.80+0.15E-02
160+321E-04
2.88+5.65E-04
-0.64+2.24E-05
1.54+0.06E-03
169+0.23E-04
340+1.10E-05
5.74+0.53E-04
5.00+0.37E-05
3.10+0.31E-05
177+0.79E-06
2.73+0.28E-05
8.85+0.14E+01
6.47+5.22E-07
6.79+4.89E-07
2.18+3.64E-07

Calendar Year 2006

Annual Total

5.81+0.48E-04
1.20+0.01E-02
5.00+0.24E-02
4.61+4.76E-04
8.38+7.76E-04
-0.94+4.39E-05
4.29+0.08E-03
5.77+0.52E-04
5.54+1.59E-05
2.46:+0.15E-03
2.21+0.08E-04
1.34+0.06E-04
1.05+0.18E-05
1.24+0.06E-04
3.86+0.04E+02
2.00+0.76E-06
1.66+0.70E-06
1.89+0.74E-06



| sotope”

GrossAlpha
GrossBeta
H-3

C-14

K-40
Co-60
S-90
Tc-99
[-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

(G)
5.81+0.48E-04
1.20+0.01E-02
5.00+0.24E-02
4.61+4.76E-04
8.38+7.76E-04
-0.94+4.39E-05
4.29+0.08E-03
5.77+0.52E-04
5.5441.59E-05
2.46+0.15E-03
2.21+0.08E-04
1.34+0.06E-04
1.05+0.18E-05
1.24+0.06E-04
2.00+0.76E-06
1.66+0.70E-06
1.89+0.74E-06

aHalf-livesarelisted in Table Ul-1.
b Total volume released: 3.93E+10 mL (1.04E+07 gal)

¢ 1 curie (Ci) = 3.7E+10 becquerels (Bq); 1Bq = 2.7E-11 Ci

Table C-2B
Comparison of 2006 Lagoon 3 (WNSP001) Liquid Effluent Radioactivity

DischargeActivity”  Radioactivity®

(Becquerds)
2.15+0.18E+07
4.45+0.05E+08
1.85+0.09E+09
1.71+1.76E+07
3.10+2.87E+07
-0.35+1.62E+06
1.59+0.03E+08
2.13+0.19E+07
2.05+0.59E+06
9.09+0.56E+07
8.18+0.30E+06
4.94+0.23E+06
3.89+0.68E+05
4.61+0.22E+06
7.39£2.80E+04
6.13+2.59E+04
6.98+2.73E+04

Average
Concentration
(uGi/mL)
1.48+0.12E-08
3.06+0.03E-07
1.27+0.06E-06
117+1.21E-08
2.13+1.97E-08
-0.24+1.12E-09
1.09+0.02E-07
147+0.13E-08
1.41+0.40E-09
6.25+0.39E-08
5.62+0.20E-09
3.40+0.16E-09
2.67+0.47E-10
3.16+0.15E-09
5.08+1.92E-11
421+1.78E-11
4.80+1.88E-11

DCG
(pCifml)
NAd
NAd
2E-03
7E-05
NAe
5E-06
1F-06
1E-04
5E-07
3E-06
1E-07
5E-07
5E-07
6E-07

3E-08
3E-08

Concentrations With U.S. Department of Energy Guidelines

% of DCG

NA
NA
0.064
<0.02
NA
<0.02
109
0.01
0.28
208
5.62
0.68
0.05
053
013
0.14

0.16
20.7

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) = 3.8620.04E+02; Average U (ug/mL) = 9.82+0.10E-03

9 DCG for U-236 is used for thiscomparison.
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Table C-2C
2006 SPDES Results for Outfall 001 (WNSP0O01):
Water Quality

Ammonia BOD; day (anciéagkla?j to Discharge Rate
(myL) (mg/L) chlorination) (mg/L) (MGD)
Permit limit Monitor 100 mg/L daily 0022 ”?9’L daly Monitor
maximum maximum

Month Avg M ax Avg M ax Avg Max Avg M ax
January® - - - - - - - -
February <0.011 <0.011 <2.0 <2.0 <0.0030 <0.0030 0.284 0.321
March® -- -- -- -- -- -- -- --
April <0.052 0.093 <2.0 <2.0 <0.0030 <0.0030 0.245 0.274
May <0.012 0.012 <2.3 2.6 <0.0030 <0.0030 0.195 0.263
June® -- -- -- -- -- -- -- --
July?® -- -- -- -- -- -- -- --
August <0.011 <0.011 <2.3 25 <0.0030 <0.0030 0.128 0.149
September ® -- -- -- -- -- -- -- --
October 0.020 0.020 <20 <20 ° ° 0.180 0.209
Noverber 0.049 0.058 <20 <20 ° ° 0.338 0517
Decerrber * -- -- -- -- -- -- -- --

Nitrate (asN) Nitrite (asN) Oil & Grease

(mg/L) (mg/L) (mg/L)
Permit limit Monitor 01 rrg/L dally 150 mg/L dally
maximum meaximum

Month Avg Max Avg Max Avg Max
January® - - - - - -
February 0.34 0.39 <0.02 <0.02 <22 <2.2
March® -- -- -- -- -- --
April 0.56 0.56 <0.02 <0.02 <22 22
May 0.25 0.34 <0.02 <0.02 <22 <22
June® - - - - — -
July?® -- -- -- -- -- --
August <0.011 <0.011 <0.02 <0.02 <22 <2.2
September ® -- -- -- -- -- --
October <0.016 0.020 <0.02 <0.02 <22 <22
Novermber 0.35 0.36 <0.02 <0.02 <22 <22
Decerrber * -- -- -- -- -- --

Note: No results exceeded the permit limits.
3 No discharge this month
b Modifi cations to the SPDESpermit in September 2006 reduced the required monitoring frequency of these compounds.
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Permit limit

Month
January®
February
March®
April

May

June®
July?®
August
Septermber ®
October
November
December &

Permit limit

Month
January®
February
March?®
April

May

June®
July?®
August
Septermber ?
October
Novermber
December

Table C-2C (concluded)
2006 SPDES Results for Outfall 001 (WNSP0O01):
Water Quality

oH Solids Solids
. Settleable Total Dissolved Total Suspended
(standard units) (mLL) (mg/L)
6.5-85 03 mL'/L daily Monitor 45 mg/L df';IIy maximum;
maximum 30 daly average
Min Max Avg Max Avg Max Avg Max
6.9 7.2 <0.1 <0.1 668 670 <75 110
7.7 7.7 <0.1 <0.1 722 730 <4.0 <4.0
7.2 7.8 <0.1 <0.1 812 814 <4.0 <4.0
7.6 7.8 <0.1 <0.1 864 872 <4.0 <40
7.8 7.8 <0.1 <0.1 852 865 <4.0 <40
7.3 7.3 <0.1 <0.1 773 784 <45 5.0
Sulfate (asS) Sulﬂde(asS) Surfactant
(mglL) Dissolved asLAS
(mglL) (L)
Monitor 04 mg/L daly 04 mg/L daily
maximum maximum
Avg Max Avg Max Avg Max
46 47 <0.02 <0.02 0.04 0.04
39 43 <0.03 0.04 0.03 0.03
49 50 0.05 0.05 0.02 0.03
56 <0.02 <0.02 0.05 0.07
63 65 <0.02 <0.02 ° °
55 57 <0.02 <0.02 ° °

Note: No results exceeded the permit limits.
3 No discharge this month
b Modifi cations to the SPDESpermit in September 2006 reduced the required monitoring frequency of these compounds.
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Table C-2D

2006 SPDES Results for Outfall 001 (WNSP0O01):

Metals
Aluminum Arsenic Cadmium Cobalt
Total Dissolved Total Recoverable Total Recoverable
(mglL) (mglL) (mglL) (mglL)
.. 140myL daily maximunt 0.15ng/L ddly 0.002 my/L ddily 0.005 my/L daily
Permit limit . ; . |
7.0mg/L ddly average meximum mexinum meximum
Month Avg Max Avg Max Avg Max Avg Max
Feoruary 0.72 108 <0.0034 <0.0034 <0.0003 <0.0003 <0.0008 0.0008
March?® - - - - - - - -
April 127 138 <0.0034 <0.0034 <0.0003 <0.0003 <0.0008 <0.0008
May 0.219 0.236 <0.00024 <0.0034 <0.0003 <0.0003 <0.0009 0.0009
June? - - - - - - - -
July® - - - - - - - -
August 0.098 0.136 <0.0034 <0.0034 <0.0003 <0.0003 <0.0008 <0.0008
October 0.0672 0.0672 0.0013 0.0013 ° ° 0.001 0.001
Noverrber 012 0122 0.0013 0.0013 ° ° <00008 = <0.0008
Chromium ChromiumVI Copper Copper
Total Recoverable Total Recoverable Dissolved Total Recoverable
(mylL) (mgl) (mgl) (mgl)
Permit limit 03 ng/L daly 0.011 ng/L daly Moritor 0.030 ngL daly
meximum nmeximum nmeximum
Month Avg Max Avg Max Avg Max Avg Max
February <0.001 0.001 <0.008 <0.008 <0.0021 0.0026 <0.0025 0.0034
March?® - - - - - - - -
April 0.001 0.001 <0.008 <0.008 0.0032 0.0040 0.0027 0.0032
May <0.0007 0.0009 <0.008 <0.008 0.0042 0.0048 0.0048 0.0057
June? - - - - - - - -
July® - - - - - - - -
August <0.0006 0.0005 <0.008 <0.008 0.0017 0.0024 0.0017 0.0022
October b b b b b b b b
l\bver’rbe' b b b b b b b b

Note: No results exceeded the permit limits.

3 No discharge this month
® Modifi cations to the SPDESpermit in September 2006 reduced the required monitoring frequency of these compounds.
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Table C-2D (concluded)

2006 SPDES Results for Outfall 001 (WNSP0O01):

Metals
Iron Lead Manganese Mercury, Total Mercury, Total
Total Total Recoverable Total per EPA Method | (per EPA Method
(mglL) (mglL) (mglL) 245.1) (mglL) 1631) (kg/L)
Permmit limit Monitor 0.006 rrg/L daly 20 rrg/L daly 0.0002 rpg/L daly 0.2 ug(L daly
maxi mum maxi mum maximum maxi mum
Month Avg Max Avg Max Avg Max Avg Max Avg Max
February 0.568 0.808 | 0.0008 0.0008 0.024 0.026 | <0.0002  <0.0002 | 0.0129 | 0.0135
March?® - - - - - - - - - -
April 0.785 0.785 0.001 0.001 0.025 0.026 ' <0.0002 @ <0.0002 | 0.0289 | 0.0307
May 0.167 0.174 @ 00003 0.0004 @ 0.068 0.070 ' <0.0002 @ <0.0002 | 0.00917 | 0.0108
June?® - - - - - - - - - -
July® - - - - - - - - - -
August 0.127 0.162 @ 00002 00002 @ 0.081 011 | <0.0002 <0.0002 0.00205 0.00238
October 0070 0078 ' 00001 A 0.0001 ° ° ¢ ¢ 000218 = 0.00257
November 0113 = 0116 @ 000022 | 0.00022 ° ° ¢ ¢ 0.00303 = 0.00340
Nicke Sdenium Vanadium Zinc
Total Recoverable | Total Recoverable | Total Recoverable | Total Recoverable
(mg/L) (mg/L) (mg/L) (mg/L)
Permit limit 0.14 rrg/L daly 0.004 wg/L daly 0.014wg/L daily 0.48 mg/L daily
maxi mum maxi mum maxi mum maximum
Month Avg Max Avg Max Avg Max Avg Max
February 0.0024 = 0.0024 @ <0.0004 <0.0004 0.0019 0.0020 @ 0.019 0.029
March?® - - - - - - - -
April 0.0022 @ 0.0023 | <0.0005 0.0005 @ 0.0025 0.0025 0.0084 @ 0.0094
May 00026 = 00027 <0.0004 <0.0004 <0.0012 0.0015 0.0071 @ 0.0079
June?® - - - - - - - -
July® - - - - - - - -
August <0.0014 = <0.0014 <0.0004 A <0.0004 | <0.00098| <0.00098 <0.0047 0.0058
October b b <0.0004 <0.0004 | <0.00098 <0.00098% " b
Noverrber ° b <0.0004 | <0.0004 00011 = 00011 ° °

Note: No results exceeded the permit limits.

3 No discharge this month

b Modifi cations to the SPDESpermit in September 2006 reduced the required monitoring frequency of these compounds.
¢ The requirement to monitor for total Mercury by EPA Method 245.1 was removed fromthe modified SPDES per mit
effective September 1, 2006.

C-16
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Table C-2E
2006 SPDES Results for Outfall 007 (WNSPOQ7):
Water Quality and Iron

Ammonia Chlarine . Iron
(asNHy ('f;% Total Residua Dﬁl\jg)'?ate Tota
| (mo/L) , (mgL) (mgL)
| 0Oy | almaly |, it
limit meximum mexinum
Month Avg Max Avg Max Avg Max Avg Max Avg Max
January <0011 | <001 <22 26 0.01 0.01 0.011 0.017 0.0912 0.116
February | <0011 @ <0011 <20 <20 0.01 0.02 0.011 0.014 0.108 0.157
March <0035 | 00% <20 <20 <0.02 0.03 0.012 0.014 0.0873 0.104
April <0032 005 <20 <20 <0.01 0.01 0.011 0.013 <0.0937 0.133
May <0033 | 0070 <20 <20 <0.01 0.02 0.012 0.013 0.141 0.158
Jure <0011 | <001 <20 <20 <001 001 0.008 0.014 0.0541 0.084
July <0014 | o002 <20 <20 <001 0.01 0.007 0.007 0.0632 0.0725
Augudt <0011 | <001 <22 26 <001 0.01 0.008 0.010 0.044 0.060
Sqterber | <002 | 0040 <20 <20 0.01 0.01 0.008 0.010 <0.0501 0.0873
October 0.041 0.045 <20 <20 0.02 0.03 0.009 0.010 0.068 0.0%6
Noverber | <0028 | 0053 <20 <20 0.01 0.02 0.011 0.012 0.0968 0.130
Decamber | <0012 | 0013 <25 35 <0.01 0.02 0.012 0.020 0.100 0.127
Nitrite : Sdids Sdlids
(@&sN) G g‘r;[;me : saﬂg'; i Sttlesble Totdl Sugpended
(myL) (mL/L) (myL)
Permit 0.1 mylL daly 150 gL daly 651085 0.3mL/L daly 45 ng/L daily mexirmun
limit mexinmum meximum ) ) meximum D daly averege
Month Avg Max Avg Max Min Max Avg Max Avg Max
January <002 <002 <22 <2 74 7.7 <01 <01 <4.0 <4.0
Feoruary | <002 <002 <2 <2 75 7.7 <01 <01 <4.0 <4.0
March <002 <002 <37 64 72 79 <01 <01 <4.0 <4.0
April <002 <002 <2 22 71 7.6 <01 <01 <4.0 <4.0
May <002 <002 <30 47 72 7.6 <01 <01 <4.0 <4.0
June <002 <002 <2 <2 72 7.7 <01 <01 <4.0 <4.0
Juy <002 <002 <2 <2 7.6 7.8 <01 <01 <4.0 <4.0
August <002 <002 <2 <2 74 80 <01 <01 <4.0 <4.0
Sotarber | <002 <002 <2 22 74 7.6 <01 <01 <4.0 <4.0
October <002 <002 <2 <2 72 80 <01 <01 <4.3 50
Noverbe | <002 <002 <2 <2 7.7 80 <01 <01 <4.3 50
Decerbe | <002 <002 <32 52 71 79 <01 <01 <4.0 <4.0
Note: No results exceeded the permit limits.
C-17
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Table C-2F
2006 SPDES Results for Sums of Qutfalls 001, 007, 008, and 116:
Water Quality
2006 Resultsfor Sums of Outfalls 001, 007 and 008

Ammonia® Iron Total
Flow-Weighted B(()W'?gs}f)"" y Flow-Weighted
C(mgl) (mg/L) _
Permit limit 149 aaily 2.1_da|Iy 5.0 daily average Monitor O.So_da||y
average maximum maximum
Month Avg Max Avg Max Avg Max
January <0.011 <0.011 <2.2 2.6 0.00 0.00
February <0.011 <0.011 <2.0 <2.0 0.27 0.27
March <0.035 0.055 <2.0 <2.0 0.00 0.00
April <0.025 <0.053 <2.0 <2.0 <0.19 <0.19
May <0.031 0.070 <2.2 <2.6 0.00 0.00
June <0.011 <0.011 <2.0 <2.0 0.00 0.00
July <0.014 0.021 <2.0 <2.0 0.00 0.00
August <0.011 <0.011 <24 2.6 0.00 0.00
September <0.022 0.040 <2.0 <2.0 0.00 0.00
October 0.027 0.040 <2.0 <2.0 0.00 0.00
November <0.050 <0.057 <2.0 <2.0 0.00 0.00
December <0.012 0.013 <25 35 0.00 0.00
2006 Resultsfor Qutfall 116
Total Dissolved Solids
(mg/L)
Permit limit 500 mg/L. daily
maximum

Month Avg Max
January b - -
February 374 473
March® - -
April 237 239
May 304 331
June® - -
July b -- --
August 334 338
September ° -- --
October 186 193
November 310 312
December - -

Note: No results exceeded the permit limits.
@ Qum of Outfalls 001 and 007 only
® No discharge this month
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Table C-2G
2006 Annual and Semiannual SPDES Results for Outfall 001:
Organic Compounds

L e Monitoring Collection Maximum
Permit Limit Parameters Permit Limit Frequency Date Measured (mg/L)
2-Butanone 05 mg/L daly Oncelyear February 2006 <0.005
maximum
3,3-Dichlorobenzidine 001 mg/L daly Oncelyear February 2006 <0.002
maximum
Alpha-BHC 0.0000L mglL- caly Oncelyear February 2006 <0.000001
maximum
Dichlor odifluoromethane 001 mg/L daly Oncelyear February 2006 <0.002
maximum
0.00001 mg/L daily . February 2006 <0.0000008
Heptachlor maximum Twicelyear October 2006 <0.000002
Hexachlorobenzene 002 mg/L daly Oncelyear February 2006 <0.0008
maximum
: 32 mg/L daily
Tributyl Phosphate maximum Oncelyear February 2006 <0.010
Trichlorofluoromethane 001 mg/L daly Oncelyear February 2006 <0.002
maximum
Xylene 005 mg/L daly Oncelyear February 2006 <0.007
maximum
C-19
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007, and 008: Metals, Organics, and Water Quality

Action Levd

Outfall Parameters

Antimony, Total

Barium, Total

Boron, Total
001

Bromide, Total

Chloroform

Titanium, Total

007 Chloroform

Arsenic, Total

Chromium, Total

008
Silver, Total

Chloroform

Table C-2H
2006 SPDES Action Level Requirement Monitoring Results for Outfalls 001,

Action Level

1.0mg/L daily
maximum

0.5 mg/L daily
maximum

2.0mg/L daily
maximum

5.0 mg/L daily
maximum

0.3 mg/L daily
maximum
0.65 mg/L daily
maximum
0.20 mg/L daily
maximum
0.17 mg/L daily
maximum
0.13 mg/L daily
maximum

0.008 mg/L daily

maximum
0.13 mg/L daily
maximum

Monitoring Collection
Frequency Date
Annua February 2006
Annua February 2006
February 2006
May 2006
Quarterly August 2006
November 2006
February 2006
May 2006
Quarterly August 2006
November 2006
Annua February 2006
: February 2006
Semiannual August 2006
Annua February 2006
Annua a
Annua a
Annua a
Annua a

3 No discharge at this outfall, drainage pipe was capped in May 2001.
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Maximum
Measured (mg/L)

<0.0055

0.03

0.027
0.062
0.045
0.042
0.75
13
0.059
1.0

<0.0009

0.025
0.0009

0.0019
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Permit limit

Month
January
February
March
April

May
June
July
August
September
October
Novermber
December

Discharge Rate
(GPD)

Monitor

Avg M ax

133 133

Table C-2I
2006 SPDES Results for Outfall 01B (WNSPO1B):
Water Quality

Mercury, Total
(per EPA Method 245.1)
N (ug/L)
10.0 pg/L daily maximum
Avg Max
1 <0.2 <0.2
Table C-2J

Mercury, Total
(per EPA Method 1631)

(Mg/L)
10.0 pg/L daily maximum
Avg Max

0.0155 0.0155

2006 SPDES Results for Outfall 008 (WNSP008):
Water Quality

VWVDP Annual Site Environmental Report

NO DISCHARGE;
DRAINAGE PIPE CAPPED IN MAY 2001
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Table C-2K

2006 Radioactivity at Sewage Treatment Outfall 007 (WNSPOO07)

| sotope”

GrossAlpha
GrossBeta
Tritium

S-90

Cs137

Tota % DCG

24
24
24

N - Number of samples

NA - Not applicable

Discharge
Ac:tivityb
(C)
-5.21+8.44E-06
1.33+0.19E-04
1.23+0.42E-03
8.59+5.73E-06
0.32+4.26E-05

aHalf-livesarelisted in Table UI-1.
b Total volume released: 1.37E+10 mL (3.62E+06 gal)

¢ 1 curie (Ci) = 3.7E+10 becquerels (Bq); 1Bq = 2.7E-11 Ci
4 DOE-derived concentration guides (DCGs) do not exist for indicator parameters gross alpha and gross beta.

VWVDP Annual Site Environmental Report

Radioadtivity*
Becquerds
-1.93+3.12F+05
4.93+0.71E+06
4.53+1 55+07
3.18+2.12E+05
0.12+1.58E+06

Average
Concentration
(uCi/mL)
-3.81+6.17E-10
9.72+1.40E-09
8.95+3.06E-08
6.27+4.18E-10
0.24+3.11E-09

DCG
% of DCG
(nCi/mL)

NA NA
NA NA
2E-03 <0.01%
1E-06 0.06%
3E-06 0.10%

0.17%
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Appendix C-3

SPDES-Permitted Storm Water Outfall Discharge Data
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Table C-3A

2006 Sorm Water Discharge Monitoring Data for Outfall Group 1

Sorm Water Outfall S04

Analyte

Aluminum, Tota

Ammonia (as NH5)

BOD;

Cadmium, Total Recoverable
Chromium, Total Recoverable
Chromium, Hexavadent, Total Recoverable
Copper, Total Recoverable
Iron, Total

Lead, Tota Recoverable
Nitrogen, Nitrate (asN)
Nitrogen, Nitrite (as N)
Nitrogen, Tota (asN)
Nitrogen, Totd Kjeldahl

Oil & Gresse®

pH’

Phosphorous, Tota

Sdenium, Total Recoverable
Solids, Total Dissolved
Solids, Totd Suspended
Vanadium, Total Recoverable
Zinc, Totd Recoverable

pH of Rainfall During Sampling Event
Rainfal During Sampling Event
Total Flow During Sampling Event

Maximum Flow Rate During Sampling Event

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
mg/L
mg/L
U
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

WWWWWwWwENWWWWWWWWWWwWwww, 2

Firg Flush Grab
5/11/06
23.0/15.3
0.29/0.27
>18.5/>18.6
0.00039/0.00028
0.0322/0.0241
<0.016/<0.040
0.0311/0.0271
41.3/24.9
0.0227/0.0137
1.1/0.59
0.083/0.095
4532
3.325
<2.2/1<2.2
7.58
0.55/0.50
<0.00044/<0.00044
633/844
1,020/1,160
0.0349/0.0266
0.199/0.163

Rain Event Summary

U
inches
gdlons

gpm

Note: The first flush grab samples were sampled and analyzed in duplicate.

N - Number of samples
NR - Not required by permit

Flow-weighted Composite

6.39
0.53
479,745
4,795

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The SPDES permit specifies that pH shall not be |essthan the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed

9.0.

VWWDP Annual Ste Environmental Report

5/11/06
9.95
0.14

85
0.000085

0.0132

<0.016

0.0172
16.0

0.0098
0.58

0.044
1.01
0.39

NR
NR

0.360

<0.00044
383
326

0.0167

0.108
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Table C-3A (concluded)
2006 Sorm Water Discharge Monitoring Data for Outfall Group 1

Sorm Water Outfall S04

Analyte

Aluminum, Total
Ammonia(asNH,)

BOD;

Cadmium, Total Recoverable
Chromium, Total Recoverable
Chromium, Hexavadent, Total Recoverable
Copper, Total Recoverable
Iron, Total

Lead, Tota Recoverable
Nitrogen, Nitrate (asN)
Nitrogen, Nitrite (as N)
Nitrogen, Total (asN)
Nitrogen, Total Kjeldahl

Oil & Gresse®

pH’

Phosphorous, Total

Sdenium, Totad Recoverable
Solids, Totd Dissolved
Solids, Totd Suspended
Vanadium, Total Recovergble
Zinc, Totd Recoverable

pH of Rainfall During Sampling Event
Rainfal During Sampling Event
Total Flow During Sampling Event

Maximum Flow Rate During Sampling Event

Units N Firg Flush Grab
9/28/06

mg/L 3 0.134/0.176
mg/L 3 <0.011/<0.011
mg/L 3 <2.0/<2.0
mg/L 3 <0.00005/<0.00005
mg/L 3 0.0016/0.008
mg/L 3 <0.008/<0.008
mg/L 3 0.0036/0.0037
mg/L 3 1.72/2.22
mg/L 3 0.00081/0.0010
mg/L 3 0.050/0.043
mg/L 3 <0.020/<0.020
mg/L 3 <0.16/<0.15
mg/L 3 <0.087/<0.087
mg/L 2 <2.2/<2.2

U 1 7.68

mg/L 3 0.099/0.100
mg/L 3 <0.00044/<0.00044
mg/L 3 817/800
mg/L 3 133/122
mg/L 3 0.0019/<0.00098
mg/L 3 0.0143/0.0179
Rain Event Summary

U 1
inches -
gdlons | -

gpm -

Note: The first flush grab samples were sampled and analyzed in duplicate.

N - Number of samples
NR - Not required by permit

Flow-weighted Composite

5.64
0.53
833,930
8,783

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to

monitoring only.

VWWDP Annual Ste Environmental Report

9/28/06
1.85
0.044
23
0.000055
0.0029
<0.008
0.0036
2.63
0.0026
0.13
<0.020
<0.24
<0.087
NR
NR
0.083
<0.00044
311
76
0.0027
0.0329
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Table C-3B
2006 Sorm Water Discharge Monitoring Data for Outfall Group 2

Sorm Water Outfall S06
Firg Flush Grab Flow-weighted Composite

Analyte Units | N 6/19/06 6/19/06
Aluminum, Total mg/L 2 0.115 104
BOD; mg/L 2 20 20
Copper, Total Recoverable mg/L 2 0.0156 0.006
Iron, Total mg/L 2 0.251 222
Lead, Tota Recoverable mg/L 2 0.0027 0.0034
Oil & Grease” mg/L 1 <10 NR
pH® U 1 7.17 NR
Phosphorous, Total mg/L 2 0.12 0.26
Solids, Tota Dissolved mg/L 2 970 280
Solids, Total Suspended mg/L 2 11.2 53.8
Surfactant mg/L 2 <0.10 0.10
Zinc, Total Recoverable mg/L 2 0.0151 0.0455

Rain Event Summary

pH of Rainfall During Sampling Event SU 1 6.39
Rainfal During Sampling Event inches -- 0.66
Total How During Sampling Event gadlons | - 55,601
Maximum Flow Rate During Sampling Event gpm -- 859

N - Number of samples

NR - Not required by permit

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.

b The SPDES permit specifies that pH shall not be lessthan the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed
9.0.
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Table C-3B (concluded)
2006 Sorm Water Discharge Monitoring Data for Outfall Group 2

Sorm Water Outfall S33
Firg Flush Grab Flow-weighted Composite

Analyte Units | N 9/28/06 9/28/06
Aluminum, Tota mg/L 2 142 0.171
BOD; mg/L 2 4.2 <2.0
Copper, Total Recoverable mg/L 2 0.0041 0.0012
Iron, Total mg/L 2 439 2.69
Leed, Total Recoverable mg/L 2 0.0032 0.00043
Oil & Grease” mg/L 1 <2.2 NR
pH® U 1 7.04 NR
Phosphorous, Tota mg/L 2 0.67 0.050
Solids, Totd Dissolved mg/L 2 394 357
Solids, Totd Suspended mg/L 2 115.0 210
Surfactant mg/L 2 0.062 0.026
Zinc, Totad Recoverable mg/L 2 0.021 0.0081

Rain Event Summary

pH of Rainfall During Sampling Event U 1 5.64
Rainfdl During Sampling Event inches - 0.53
Total Flow During Sampling Event gdlons = -- 110,435
Maximum Flow Rate During Sampling Event gpm - 709

N - Number of samples

NR - Not required by permit

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.

b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to
monitoring only.
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Table C-3C
2006 Storm Water Discharge Monitoring Data for Outfall Group 3

Sorm Water Outfall S12
Firg Flush Grab Flow-weighted Composite

Analyte Units | N 6/19/06 6/19/06
Alpha-BHC mg/L 2 0.0000068 <0.0000014
Aluminum, Total mg/L 2 215 5.86
Ammonia (as NHy) mg/L 2 0.14 0.028
BOD; mg/L 2 <2.0 20
Copper, Total Recoverable mg/L 2 0.0351 0.0042
Iron, Totd mg/L 2 349 6.44
Lead, Total Recoverable mg/L 2 0.0239 <0.0001
Nitrogen, Nitrate (as N) mg/L 2 0.21 0.23
Nitrogen, Nitrite (as N) mg/L 2 <0.020 <0.020
Nitrogen, Totd (asN) mg/L 2 <0.32 <0.34
Nitrogen, Totd Kjeldahl mg/L 2 <0.087 <0.087
Oil & Grease” mg/L 1 <2.2 NR
pH® U 1 761 NR
Phosphorous, Total mg/L 2 0.63 0.16
Solids, Totd Dissolved mg/L 2 135 128
Solids, Total Suspended mg/L 2 452 119
Zinc, Total Recoverable mg/L 2 0.201 0.0072

Rain Event Summary

pH of Rainfall During Sampling Event U 1 6.39
Rainfal During Sampling Event inches - 0.66
Total How During Sampling Event galons | - 38,178
Maximum Fow Rate During Sampling Event gpm - 1,072

N - Number of samples

NR - Not required by permit

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.

b The SPDES permit specifies that pH shall not be lessthan the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed
9.0.
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Table C-3C (continued)
2006 Storm Water Discharge Monitoring Data for Outfall Group 3

Sorm Water Outfall S12
Firg Flush Grab Flow-weighted Composite

Analyte Units | N 9/28/06 9/28/06
Alpha-BHC mg/L 2 <0.0000014 <0.0000014
Aluminum, Tota mg/L 2 4.3 1.26
Ammonia (as NH5) mg/L 2 0.047 <0.011
BOD; mg/L 2 24 <2.0
Copper, Total Recoverable mg/L 2 0.0106 0.0070
Iron, Total mg/L 2 10.8 2.38
Leed, Totd Recoverable mg/L 2 0.0054 0.0016
Nitrogen, Nitrate (asN) mg/L 2 0.052 0.11
Nitrogen, Nitrite (as N) mg/L 2 <0.020 <0.020
Nitrogen, Totd (asN) mg/L 2 <0.16 <0.22
Nitrogen, Totd Kjeldahl mg/L 2 <0.087 <0.087
Oil & Grease” mg/L 1 7.6 NR
pH® U 1 7.19 NR
Phosphorous, Tota mg/L 2 0.27 0.10
Solids, Tota Dissolved mg/L 2 356 191
Solids, Totd Suspended mg/L 2 187 67
Zinc, Totd Recoverable mg/L 2 0.0526 0.0257

Rain Event Summary

pH of Rainfall During Sampling Event U 1 5.64
Rainfal During Sampling Event inches - 0.53
Total Flow During Sampling Event gdlons | -- 19,415
Maximum Flow Rate During Sampling Event gpm - 269

N - Number of samples

NR - Not required by permit

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.

b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to
monitoring only.
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Table C-3C (concluded)
2006 Storm Water Discharge Monitoring Data for Outfall Group 3

Sorm Water Outfall S09
Firg Flush Grab Flow-weighted Composite

Analyte Units | N 10/4/06 10/4/06
Alpha-BHC mg/L 2 <0.0000014 <0.0000014
Aluminum, Total mg/L 2 0.729 0.879
Ammonia (as NH,) mg/L 2 0.044 0.011
BOD; mg/L 2 29 <20
Copper, Total Recoverable mg/L 2 0.0019 0.0023
Iron, Total mg/L 2 0.817 107
Lead, Total Recoverable mg/L 2 0.0011 0.0015
Nitrogen, Nitrate (asN) mg/L 2 0.27 0.059
Nitrogen, Nitrite (as N) mg/L 2 <0.020 <0.020
Nitrogen, Tota (as N) mg/L 2 <0.17 <0.38
Nitrogen, Totd Kjeldha mg/L 2 <0.087 <0.087
Oil & Greass® mg/L 1 <2.2 NR
pH® U 1 7.83 NR
Phosphorous, Total mg/L 2 0.046 0.044
Solids, Total Dissolved mg/L 2 83 84
Solids, Total Suspended mg/L 2 37 29
Zinc, Total Recoverable mg/L 2 0.0112 0.0103

Rain Event Summary

pH of Rainfall During Sampling Event U 1 571
Rainfall During Sampling Event inches - 0.68
Total How During Sampling Event gdlons | -- 32,139
Maximum FHow Rate During Sampling Event gpm - 245

N - Number of samples

NR - Not required by permit

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.

b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to
monitoring only.
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Table C-3D

2006 Storm Water Discharge Monitoring Data for Outfall Group 4

Analyte

Aluminum, Total

BODg

Copper, Total Recoverable
Iron, Tota

Lead, Tota Recoverable
Oil & Grease®

pH’

Phosphorous, Total
Solids, Total Dissolved
Solids, Totd Suspended
Surfactant

Zinc, Total Recoverable

pH of Rainfall During Sampling Event
Rainfal During Sampling Event
Total How During Sampling Event

Sorm Water Qutfall S34
. First Flush Grab

Units N 5111/06
mg/L 2 245
mg/L 2 >17.5
mg/L 2 <0.00022
mg/L 2 46.2
mg/L 2 0.0278
mg/L 1 <2.2
VU 1 7.84
mg/L 2 0.790
mg/L 2 472
mg/L 2 1680
mg/L 2 0.026
mg/L 2 0.206
Rain Event Summary

VU 1

inches --
gdlons | --

Maximum Flow Rate During Sampling Event gpm -

N - Number of samples
NR - Not required by permit

Flow-weighted Composite
5/11/06
119
130
0.0187
20.9
0.0134
NR
NR
0.580
298
427
0.026
0.134

6.39
0.53
136,300
2,376

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The SPDES permit specifies that pH shall not be |essthan the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed

9.0.
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Analyte

Aluminum, Total

BODg

Copper, Total Recoverable
Iron, Total

Lead, Total Recoverable
Oil & Grease”

pH’

Phosphorous, Total
Solids, Total Dissolved
Solids, Total Suspended
Surfactant

Zinc, Total Recoverable

pH of Rainfal During Sampling Event
Rainfall During Sampling Event
Total How During Sampling Event

Table C-3D (concluded)
2006 Storm Water Discharge Monitoring Data for Outfall Group 4

Sorm Water OQutfall S34

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
U
mg/L
mg/L
mg/L
mg/L
mg/L

NPNDPNNNRRNDNNNDDNDNDZ

First Flush Grab

9/28/06
104
<2.0

0.0118
184

0.0119
<2.2
7.64
0.28
294

3,010
0.064
0.183

Rain Event Summary

U
inches
gdlons

Maximum Flow Rate During Sampling Event gpm

N - Number of samples
NR - Not required by permit

Flow-weighted Composite

5.64
0.53
854,772
5,551

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to

monitoring only.
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9/28/06
334
22
0.0041
3.8
0.0035
NR
NR
0.077
98
194
0.062
0.0537
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Table C-3E

2006 Storm Water Discharge Monitoring Data for Outfall Group 5

Sorm Water Qutfall S17

Analyte Units N Firg Flush Grab Flow-weighted Composite
6/19/06 6/19/06
Aluminum, Tota mg/L 2 344 201
Ammonia (as NH5) mg/L 2 0.057 <0.011
BODs mg/L 2 8.9 <2.0
Copper. Total Recoverable mg/L 2 0.0066 0.0034
Iron, Total mg/L 2 343 124
Leed, Total Recoverable mg/L 2 0.0022 0.0012
Nitrogen, Nitrate (asN) mg/L 2 0.084 0.33
Nitrogen, Nitrite (as N) mg/L 2 <0.020 <0.020
Nitrogen, Totd (asN) mg/L 2 <0.19 <0.44
Nitrogen, Totd Kjeldahl mg/L 2 <0.087 <0.087
Oil & Grease” mg/L 1 2.3 NR
pH® U 1 7.77 NR
Phosphorous, Tota mg/L 2 0.22 0.073
Solids, Setttlesble mL/L 2 0.5 0.2
Solids, Tota Dissolved mg/L 2 270 217
Solids, Totd Suspended mg/L 2 131 36
Sulfide mg/L 2 0.23 0.093
Surfactant mg/L 2 0.057 0.039
Vanadium, Total Recoverable mg/L 2 0.0065 0.0041
Zinc, Totad Recoverable mg/L 2 0.0227 0.0632
Rain Event Summary
pH of Rainfall During Sampling Event U 1 6.39
Rainfal During Sampling Event inches - 0.66
Total Flow During Sampling Event gdlons = -- 63,281
Maximum Flow Rate During Sampling Event gpm - 467

N - Number of samples

NR - Not required by permit

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.

b The SPDES permit specifies that pH shall not be |essthan the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed
9.0.
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Analyte

Aluminum, Total

Ammonia (as NHy)

BODs

Copper. Total Recoverable
Iron, Tota

Lead, Tota Recoverable
Nitrogen, Nitrate (as N)
Nitrogen, Nitrite (as N)
Nitrogen, Totd (asN)
Nitrogen, Total Kjeldahl
Oil & Grease”

pH’

Phosphorous, Total

Solids, Setttlesble

Solids, Total Dissolved
Solids, Total Suspended
Sulfide

Surfactant

Vanadium, Total Recoverable
Zinc, Total Recoverable

pH of Rainfall During Sampling Event

Rainfal During Sampling Event

Total How During Sampling Event

Table C-3E (continued)
2006 Storm Water Discharge Monitoring Data for Outfall Group 5

Sorm Water Outfall S14

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
U
mg/L
mL/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

NNDNPNPNNNNNERERNMNNDNNDNDNDNDNDDNDNNDND Z

First Flush Grab

9/28/06
1.67
<0.011
54
0.0048
22.8
0.0023
0.075
<0.020
<0.22
0.12
<2.2
7.25
0.44
45
426
279
<0.022
0.074
0.0032
0.0117

Rain Event Summary

U
inches
galons

Maximum Flow Rate During Sampling Event gpm

N - Number of samples
NR - Not required by permit

1

Flow-weighted Composite
9/28/06
0.262
<0.011
28
0.0017
184
0.00032
0.057
<0.020
<0.16
<0.087
NR
NR
0.056
12
482
9
<0.022
0.042
<0.00098
0.0042

5.64

0.53
379
21

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
® The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to

monitoring only.
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Analyte

Aluminum, Tota
Ammonia (as NH5)

BODs

Copper. Total Recoverable
Iron, Total

Leed, Total Recoverable
Nitrogen, Nitrate (asN)
Nitrogen, Nitrite (as N)
Nitrogen, Totd (asN)
Nitrogen, Totd Kjeldahl
Oil & Grease”

pH’

Phosphorous, Total

Solids, Setttlegble

Solids, Totd Dissolved
Solids, Totd Suspended
Sulfide

Surfactant

Vanadium, Total Recoverable
Zinc, Totad Recoverable

pH of Rainfall During Sampling Event

Rainfal During Sampling Event

Total Flow During Sampling Event

Table C-3E (concluded)
2006 Storm Water Discharge Monitoring Data for Outfall Group 5

Sorm Water Qutfall S28

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
U
mg/L
mL/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

N NPNPNNNNNERERNNMNNDNNDNDDNDNDDNDNDND Z

Firs Flush Grab

10/4/06
0.740
<0.011
34
0.0018
0.660
0.00034
0.039
<0.020
<0.15
<0.087
<2.2
7.31
0.010
0.1
386
17
<0.022
0.069
<0.00098
0.0068

Rain Event Summary

U
inches
gdlons

Maximum Flow Rate During Sampling Event opm

N - Number of samples
NR - Not required by permit

Flow-weighted Composite
10/4/06
1.06
0.011
28
0.0022
153
0.0017
0.093
<0.020
<0.20
<0.087
NR
NR
0.052
0.2
170
51
<0.022
0.051
0.0015
0.0112

571
0.68
10,138
136

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to

monitoring only.
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Table C-3F
2006 Storm Water Discharge Monitoring Data for Outfall Group 6

Sorm Water Outfall S39
Firg Flush Grab Flow-weighted Composite

Analyte Units | N 6/27/06 627106
Aluminum, Tota mg/L 2 212 14.2
Ammonia (as NHy) mg/L 2 0.13 <0.011
BODs mg/L 2 8.4 23
Copper, Total Recoverable mg/L 2 0.0272 0.0136
Iron, Tota mg/L 2 153 115
Lead, Tota Recoverable mg/L 2 0.0062 0.0049
Nitrogen, Nitrate (as N) mg/L 2 0.080 0.043
Nitrogen, Nitrite (as N) mg/L 2 <0.020 <0.020
Nitrogen, Totd (asN) mg/L 2 <0.94 <0.33
Nitrogen, Total Kjeldahl mg/L 2 0.84 0.27
Oil & Greas” mg/L 1 31 NR
pH® U 1 7.69 NR
Phosphorous, Total mg/L 2 0.24 0.35
Solids, Settleable mL/L 2 0.7 0.2
Solids, Tota Dissolved mg/L 2 318 330
Solids, Total Suspended mg/L 2 588 190
Sulfide mg/L 2 0.055 0.19
Surfactant mg/L 2 0.039 0.037
Vanadium, Total Recoverable mg/L 2 0.0205 0.0178
Zinc, Total Recoverable mg/L 2 0.146 0.198

Rain Event Summary

pH of Rainfall During Sampling Event U 1 4.79
Rainfal During Sampling Event inches -- 124
Total How During Sampling Event gadlons | - 23,349
Maximum Flow Rate During Sampling Event gpm -- 324

N - Number of samples

NR - Not required by permit

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.

b The SPDES permit specifies that pH shall not be |essthan the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed
9.0.
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Analyte

Aluminum, Tota
Ammonia (as NH5)

BODs

Copper, Total Recoverable
Iron, Total

Leed, Total Recoverable
Nitrogen, Nitrate (asN)
Nitrogen, Nitrite (as N)
Nitrogen, Totd (asN)
Nitrogen, Totd Kjeldahl
Oil & Grease”

pH’

Phosphorous, Tota

Solids, Settleable

Solids, Totd Dissolved
Solids, Totd Suspended
Sulfide

Surfactant

Vanadium, Total Recoverable
Zinc, Totad Recoverable

pH of Rainfall During Sampling Event

Rainfal During Sampling Event

Total Flow During Sampling Event

Table C-3F (continued)
2006 Storm Water Discharge Monitoring Data for Outfall Group 6

Sorm Water Qutfall S37

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
U
mg/L
mL/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Firs Flush Grab

10/4/06
0.906
0.035

23

0.0023
0.866

0.00084
0.084

<0.020
<0.12

<0.087
<2.2
7.47
<0.008
0.1
360
30
<0.022
0.034
0.0011
0.0102

NNDNPNNNNNNERERNMNNDNNDNDNDNDNDDNDNNDND Z

Rain Event Summary

U
inches
gdlons

Maximum Flow Rate During Sampling Event gpm

N - Number of samples
NR - Not required by permit

Flow-weighted Composite
10/4/06
0.787
<0.011
<2.0
0.0019
0.818
0.00070
<0.011
<0.020
<0.19
<0.087
NR
NR
<0.008
<0.1
301
17
<0.022
0.053
0.0010
0.0072

571
0.68
6,555
67.7

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to

monitoring only.
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Analyte

Aluminum, Total
Ammonia (as NHy)

BODs

Copper, Total Recoverable
Iron, Totd

Lead, Tota Recoverable
Nitrogen, Nitrate (asN)
Nitrogen, Nitrite (as N)
Nitrogen, Total (as N)
Nitrogen, Total Kjeldahl
Oil & Grease”

pH’

Phosphorous, Total

Solids, Settleable

Solids, Total Dissolved
Solids, Total Suspended
Sulfide

Surfactant

Vanadium, Total Recoverable
Zinc, Total Recoverable

pH of Rainfall During Sampling Event

Rainfall During Sampling Event

Total How During Sampling Event

Table C-3F (concluded)
2006 Storm Water Discharge Monitoring Data for Outfall Group 6

Sorm Water Outfall S38

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
U
mg/L
mL/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

First Flush Grab

10/4/06
1.60
<0.011
<2.0
0.0019
153
0.00080
<0.011
<0.020
<0.12
<0.087
<2.2
7.33
<0.008
0.2
285
32
<0.022
0.031
0.0019
0.0147

NNDNPNNNNNNERERNMNNDNNDNDNDNDNDDNDNNDND Z

Rain Event Summary

U
inches
gdlons

Maximum Fow Rate During Sampling Event gpm

N - Number of samples
NR - Not required by permit

Flow-weighted Composite
10/4/06
456
<0.011
<20
0.0040
481
0.0022
<0.011
<0.020
<0.12
<0.087
NR
NR
0.040
0.2
317
69
<0.022
<0.013
0.0071
0.0218

571
0.68
125,798
2,027

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to

monitoring only.
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Analyte

Aluminum, Tota
Ammonia (as NH5)
BODs

Copper, Total Recoverable
Iron, Totd

Lead, Totd Recoverable
Nitrogen, Nitrate (as N)
Nitrogen, Nitrite (as N)
Nitrogen, Totd (asN)
Nitrogen, Total Kjeldahl
Oil & Grease”

pH’

Phosphorous, Total
Solids, Totd Dissolved
Solids, Totd Suspended
Sulfide

Surfactant

Zinc, Total Recoverable

pH of Rainfall During Sampling Event
Total Rainfall During Sampling Event
Total FHow During SamplingEvent

Table C-3G
2006 Storm Water Discharge Monitoring Data for Outfall Group 7

Sorm Water Outfall S20

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
U
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

First Flush Grab

5/15/06
0.383
0.026

40
<0.00022
0.411
<0.0001
0.40
0.020
0.56
0.14
<22
7.86
<0.008
97
<4.0
0.06
<0.013
0.0069

NNPNNNNEREERNMDNNDNNDNDNNDNDNDDNDNDND Z

Rain Event Summary

V)
inches
gdlons

Maximum Flow Rate During Sampling Event gpm

N - Number of samples

NR - Not required by permit
3 The first flush grab was sampled and analyzed in duplicate and data were averaged.

Flow-weighted Composite
5/15/06
0.219
<0.011
<20
0.00091
0.200
0.00018
011
<0.020
<0.22
<0.087
NR
NR
<0.008
62
<4.0
0.08
<0.013
0.0045

7.42
0.21
55,070

358

b The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
¢ The SPDES permit specifies that pH shall not be less than the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed

9.0.
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Table C-3G (concluded)

2006 Storm Water Discharge Monitoring Data for Outfall Group 7

Analyte

Aluminum, Tota
Ammonia (as NH5)
BODs

Copper, Total Recoverable
Iron, Total

Lead, Total Recoverable
Nitrogen, Nitrate (asN)
Nitrogen, Nitrite (as N)
Nitrogen, Totd (asN)
Nitrogen, Tota Kjeldahl
Oil & Grease”

pH’

Phosphorous, Total
Solids, Totd Dissolved
Solids, Totd Suspended
Sulfide

Surfactant

Zinc, Totad Recoverable

pH of Rainfall During Sampling Event
Tota Rainfall During Sampling Event
Total Flow During SamplingEvent

Maximum Flow Rate During Sampling Event

N - Number of samples
NR - Not required by permit

. Firgt Flush Grab
Units N 8/3/06
mg/L 2 0.464
mg/L 2 <0.011
mg/L 2 2.9
mg/L 2 0.0016
mg/L 2 0.614
mg/L 2 0.00048
mg/L 2 0.10
mg/L 2 <0.020
mg/L 2 <0.21
mg/L 2 <0.087
mg/L 1 <22

U 1 7.76
mg/L 2 0.054
mg/L 2 213
mg/L 2 48
mg/L 2 <0.022
mg/L 2 <0.013
mg/L 2 0.0089
Rain Event Summary

U 1
inches --

gdlons = --
gpm -

Sorm Water Outfall S20

Flow-weighted Composite
8/3/06
124
<0.011
22
0.0017
147
0.00093
0.15
<0.020
<0.26
<0.087
NR
NR
0.036
62
17
<0.022
<0.013
0.014

6.36
0.38
38,205
611

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The SPDES permit specifies that pH shall not be |essthan the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed

9.0.
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Table C-3H

2006 Storm Water Discharge Monitoring Data for Outfall Group 8

Analyte

Aluminum, Total
Ammonia (asNH,)
BOD,

Copper, Total Recoverable
Iron, Total

Lead, Totd Recoverable
Nitrogen, Nitrate (asN)
Nitrogen, Nitrite (as N)
Nitrogen, Total (asN)
Nitrogen, Total Kjeldahl
Oil & Grease®

pH®

Phosphorous, Total
Solids, Totd Dissolved
Solids, Totd Suspended
Surfactant

Zinc, Tota Recoverable

pH of Rainfall During Sampling Event

Rainfal During Sampling Event

Total Flow During Sampling Event
Maximum Flow Rate During Sampling Event

N - Number of samples
NR - Not required by permit

Sorm Water Qutfall S27

. Firg Flush Grab
Units N 5/15/06
mg/L 2 0.418
mg/L 2 <0.011
mg/L 2 <20
mg/L 2 0.004
mg/L 2 0.298
mg/L 2 0.00067
mg/L 2 0.017
mg/L 2 <0.020
mg/L 2 <0.16
mg/L 2 0.12
mg/L 1 <22

U 1 6.99
mg/L 2 0.044
mg/L 2 272
mg/L 2 40
mg/L 2 <0.013
mg/L 2 0.0083
Rain Event Summary

U 1
inches -

gdlons | -
gpm -

Flow-weighted Composite
5/15/06
7.23
<0.011
<2.0
0.005
5.67
0.0048
0.019
0.057
0.37
0.29
NR
NR
0.018
326
37.0
<0.013
0.0238

7.42
0.21
1,402
17.6

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The SPDES permit specifies that pH shall not be lessthan the measured pH of rainfall collected fromthe siterain
gauge at WNSWRO1 during stormwater discharge sampling or 6.0 SU, whichever isless, and the pH shall not exceed

9.0.
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Analyte

Aluminum, Tota
Ammonia (as NH5)
BOD,

Copper, Total Recoverable
Iron, Totd

Lead, Totd Recoverable
Nitrogen, Nitrate (as N)
Nitrogen, Nitrite (as N)
Nitrogen, Totd (asN)
Nitrogen, Total Kjeldahl
Oil & Grease®

pH°

Phosphorous, Total
Solids, Totd Dissolved
Solids, Totd Suspended
Surfactant

Zinc, Total Recoverable

pH of Rainfall During Sampling Event
Rainfal During Sampling Event
Total How During Sampling Event

Table C-3H (concluded)
2006 Storm Water Discharge Monitoring Data for Outfall Group 8

Sorm Water Outfall S35

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
U
mg/L
mg/L
mg/L
mg/L
mg/L

First Flush Grab
10/4/06

0.383
<0.011
2.6
0.0012
0.355
0.0014
0.11
<0.020
<0.17
<0.087
<22
7.22
<0.008
254
8.0
0.078
0.0145

N NPNNNEREERNMNNDNNDNDNNDNDNDDNDNDND Z

Rain Event Summary

SV
inches
gdlons

Maximum Flow Rate During Sampling Event gpm

N - Number of samples

NR - Not required by permit

Flow-weighted Composite
10/4/06
0.231
<0.011
22
0.0014
0.185
0.00065
0.060
<0.020
<0.22
<0.087
NR
NR
0.030
189
6.0
0.069
0.0222

571
0.68
46,033
451

3 The SPDES permit specifies that oil and grease concentrations shall not exceed 15 mg/L.
b The September 1, 2006 modified SPDES permit no longer specifiesa pH limit; the requirement was reduced to

monitoring only.
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Appendix C-4
Site Surface Drainage, Subsurface Drainage,
and Contained Water Data
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Table C-4A
2006 Radioactivity and pH in Surface Water at Facility Yard Drainage

(WNSP0O5)
Andlyte Urits N WNSP0O5 Concentrations Guiddine' bor
Minimum Average Maximum Standard
GrossAlpha pa/mL 12 <7.20E-10 1.29+1.96E-09 1.85E-08 3E-08
GrossBeta pa/mL 12 5.02E-08 1.68+0.07E-07 3.97E-07 1E-06°
Tritium pa/mL 12 <6.76E-08 0.15+1.03E-07 1.36E-07 2E-03
S-90 pa/mL 2 6.40E-08 7.98+0.44E-08 9.56E-08 1E-06
Cs137 pa/mL 2 <141E-09 0.32+1.43E-09 <145E-09 3E-06
pH U 12 7.25 7.60 7.78 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 Standards for Class“ D” as a comparative reference for nonradiological results
¢ Alpha as Am-241

4 Beta as S-90

Table C-4B
2006 Radioactivity in Surface Water at French Drain (WNSPO008)

NO DISCHARGE FROM THE
FRENCH DRAIN SINCE MAY 2001
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Table C-4C

2006 Water Quality of Surface Water at the North Swamp (WNSW74A)

RADIOACTIVE CONSTITUENTS

Discharge

Average

| sotope® N Activity? Redioactivity” Concentration DCG | o o DG
(Ci) (Becquerds) (nCi/mL) (nCi/mL)

GrosAlpha %6  -L10t400E-05 = 0AI+148E+06 | -235+B53E-10 NAC NA

GrosBda %6  O11+066E-04 = 337024E+07 |  195:014E-08 NA NA

Tritium %6  141+4137E-03 = 5224506E+07 | 3024292608 OF-03 <001
C-14 > | 283956E04 = L1O535AEH07 | 06L+204E-08 7E-05 0®
-9 12 28%+017E04 | L1O7+006E+07 | 6.17+0.36E-09 1E-06 062
1-129 2 | QEOLUEDS = -222495EH05 | -128+286E-10 5E-07 006
Cs137 12 7014797E05 | 250+295E406 | 150+170E-09 3E-06 006
U-23% 2 | 162186E06 = -600+680E+04 | -346+398E-11 1E-07 004
U-233/234° 2 | 115043505 = A24158EH05 | 245+091F-11 5E-07 <001
U-235/236° 2 | 004158E06 = 0I6+585E+04 | 009+338E-11 5E-07 001
U236 2 | AZ270E06 | 161+LOOEHS | 9.28+576E-11 6E-07 002
Pu-238 > | 63MISEOD7 | 23IEEAM | 135203611 4E-08 005
PU-239/240 > | O53t120E06 = LOT+ATOE+04 | L14+276E-11 3E-08 009
Am-241 > | 00RLO03E06 = 03438E+4 | 018+220E-11 3E-08 007
Total % of DCG 106

N - Number of samples

NA - Not applicable

aHalf-livesarelisted in Table Ul-1.

b Total volume released: 4.68E+10 mL (1.23E+07 gal)

¢1 curie (Ci) = 3.7E+10 becquerels (Bg); 1 Bq= 2.7E-11 Ci

4DOE-derived concentration guides (DCGs) do not exist for indicator parameters gross al pha and gross beta.
eTotal Uranium (g) = 1.80+0.06E+01; Average Total Uranium (ug/mL) = 3.85+0.12E-04

fDCG for U-236 isused for this comparison.
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Table C-4C (continued)
2006 Water Quality of Surface Water at the North Swamp (WNSW74A)

CHEMICAL CONSTITUENTS

WNSW74A Reference Values
Analyte Units N Concentrations N | Background Range b

Average = Maximum WFBCBKG® Standard
Alpha-BHC WL 2 <0.009 <0.009 2 0.005—<0.009 0.002
Aluminum, Total mg/L 2 <0.10 <0.10 NA -
Ammonia-N mg/L 2 <0.02 <0.02 2 <0.02—=<0.02 0.67-29
Antimony, Total mg/L 2 <0.003 <0.003 2 <0.003—<0.003 --
Arsenic, Dissolved mg/L 2 <0.005 <0.005 2 <0.005-<0.005 0.340
Boron, Total mg/L 2 0.04 0.05 2 0.02-0.03 --
Bromide mg/L 2 <0.50 <0.50 2 <0.50-<0.50 -
Cadmium, Total mg/L 2 <0.001 <0.001 NA -
Caldum, Total mg/L 2 93 101 12 21.6-44.3 --
Chromium, Total mg/L 2 <0.010 <0.010 NA -
Cobalt, Taotal 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 0.039"
Copper, Total mg/L 2 <0.005 <0.005 NA --
Fluoride mg/L 2 <0.10 0.11 2 <0.10<0.10 293¢
Hardness mg/L 2 298 307 12 69-136 --
Iron, Total mg/L 2 0.17 0.27 2 0.25-0.55 0.30
Lead, Total mg/L 2 <0.0005 <0.0005 NA -
Magnesum, Total mg/L 2 129 132 12 3.58-6.19 --
Manganesg, Total mg/L 2 0.36 0.67 2 0.02-0.03 -
Mercury, Total, Method 1631 pg/L 1| 000101 0.00101 NA --
Nickd, Total mg/L 2 <0.04 <0.04 NA --
Nitrate-N mg/L 2 0.06 0.07 2 0.06-0.13 --
Nitrite-N mg/L 2 <0.05 <0.05 2 <0.05—<0.05 --
NPOC mg/L 2 5.7 75 2 1622 --
Oil & Grease mg/L 2 <5 <5 2 <5<5 --
pH SV 27 7.33 7.89 2 7.48-71.57 6.0-95
Sdenium, Total mg/L 2 <0.001 <0.001 NA --
Solids, Total Dissolved mg/L 2 806 843 2 202-204 --
Solids, Total Suspended mg/L 2 <4 5 2 10-20 --

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 applicable to the acid-soluble fraction.

dCal cul ated from maxi mum measurement of hardness of surface water drainage at WNSW74A
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Table C-4C (concluded)

2006 Water Quality of Surface Water at the North Swamp (WNSW74A)

Analyte

Sulfate

Qulfide
Surfactants
Thallium, Total
Titanium, Total
TOX

Vanadium, Total
Zinc, Total

N - Number of samples

NA - No data available

CHEMICAL CONSTITUENTS (concluded)

WNSW74A
Concentrations

Units

mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L

Z

NNDNDNDNNDNDN

Average
37.2
<0.05
<0.10
<0.008
<0.05
0.03
<0.01
<0.02

-- No guideline or standard available for these analytes

3 Background location

Maximum
433
0.05

<0.10
<0.008
<0.05

0.03
<0.01
<0.02

N = Background Range

2
2
2
2
2
2
2
0

Reference Values

b
WFBCBK G Sandard

19.7-21.7 -
<0.04-0.06 -
<0.02—<0.10 -

<0.008—=<0.008 0.020°
<0.05<0.05 -
<0.01-0.01 -

<0.01—<0.01 0.190°
NA -

® New York Sate Water Quality Sandards, Class “ D" as a comparative reference for nonradiological results at

VWNSN74A

¢ Standards for cobalt, thallium, and vanadium are applicable to the acid-soluble fraction.

VWVDP Annual Site Environmental Report

Calendar Year 2006



Table C-4D

2006 Water Quality of Surface Water at the Northeast Swamp (WNSWAMP)

RADIOACTIVE CONSTITUENTS

Discharge o Average
| sotope’ N Activity’ Radicactivity" Conwntrgti on PCC g of DeG
(Ci) (Becqueres) (nCi/mL) (uCi/mL)
GrossAlpha 26 -1.40+9.58E-05 -0.52+3.55E+06 -0.77+£5.29E-10 NA? NA
GrossBeta 26 4.21+0.01E-01 1.56+0.01E+10 2.32+0.01E-06 NAY NA
Tritium 26 2.57+0.71E-02 9.52+2.61E+08 1.40+0.39E-07 2E-03 0.01
C-14 2 2.30+4.92E-03 0.85+1.82E+08 1.27+2.72E-08 7E-05 0.01
S-90 12 2.20+0.01E-01 8.14+0.04E+09 1.21+0.01E-06 1E-06 121
1-129 2 1.43+8.71E-05 0.53+3.22E+06 0.79+4.81E-10 5E-07 0.14
Cs-137 12 1.50+2.18E-04 5.53+8.07E+06 0.83+1.20E-09 3E-06 0.01
U-232° 2 -2.64+4.77E-06 -0.98+1.77E+05 -1.45+2.63E-11 1E-07 <0.01
U-233/234° 2 2.55+1.07E-05 9.44+3.95E+05 1.41+0.59E-10 5E-07 0.04
U-235/236° 2 3.63+4.81E-06 1.34+1.78E+05 2.00£2.65E-11 5E-07 0.01
U-238° 2 1.42+0.86E-05 5.25+3.17E+05 7.84+4.73E-11 6E-07 0.02
Pu-238 2 3.03+3.33E-06 1.12+1.23E+05 1.67+1.84E-11 4E-08 0.28
Pu-239/240 2 5.18+4.63E-06 1.92+1.71E+05 2.86+2.56E-11 3E-08 <0.01
Am-241 2 -0.53+£3.46E-06 -0.20£1.28E+05 -0.29+£1.91E-11 3E-08 <0.01
Total % of DCG 121

N - Number of samples

NA - Not applicable

aHalf-livesarelisted in Table Ul-1.

b Total volume released: 1.81E+11 mL (4.79E+07 gal)

¢1 curie (Ci) = 3.7E+ 10 becquerels (Bq); 1 Bq = 2.7E-11 Ci

4DOE-derived concentration guides (DCGs) do not exist for indicator parameters gross al pha and gross beta.
eTotal Uranium (g) = 9.86+0.34E+01; Average Total Uranium (ug/mL) = 5.44+0.19E-04

fDCG for U-236 isused for this comparison.
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Table C-4D (continued)
2006 Water Quality of Surface Water at the Northeast Swamp (WNSWAMP)

CHEMICAL CONSTITUENTS

WNSWVAMP Reference Values
Analyte Units N Concentrations N WFBCBKG’ b

Average | Maximum Background Range Standard
Alpha-BHC WL 2 <0.020 <0.020 2 0.005—<0.009 0.002
Aluminum, Total mg/L 2 <0.15 <0.20 0 NA -
Ammonia-N mg/L 2 <0.13 0.16 2 <0.02—<0.02 0.67-29
Antimony, Total mg/L 2 <0.004 <0.004 2 <0.003—<0.003 --
Arsenic, Dissolved mg/L 2 <0.006 <0.006 2 <0.005—<0.005 0.340
Boron, Tatal mg/L 2 0.06 0.08 2 0.02-0.03 --
Bromide mg/L 2 <0.68 0.87 2 <0.50<0.50 -
Cadmium, Total mg/L 2 <0.0008 <0.001 0 NA -
Caldum, Total mg/L 2 107.6 125.0 12 21.6-44.3 --
Chromium, Total mg/L 2 <0.0032 <0.005 0 NA -
Cobalt, Total mg/L 2 <0.003 <0.005 2 <0.005—<0.005 0.110°
Copper, Dissolved mg/L 2 <0.003 <0.005 2 <0.005—<0.005 0.047°
Copper, Total mg/L 2 <0.003 <0.005 0 NA --
Fluoride mg/L 2 <0.10 <0.10 2 <0.10<0.10 35.6°
Hardness mg/L 2 326 330 12 69-136 -
Iron, Total mg/L 2 0.18 0.20 2 0.25-0.55 0.30
Lead, Total mg/L 2 <0.0026 <0.0031 0 NA -
Magnesum, Total mg/L 2 1395 16.40 12 3.58-6.19 --
Manganesg, Total mg/L 2 0.25 0.32 2 0.02-0.03 --
Mercury, Total, Method 1631 pg/L 2 | 0.000624 0.000653 0 NA --
Nickd, Total mg/L 2 <0.0037 <0.0050 0 NA --
Nitrate-N mg/L 2 <0.32 <0.50 2 0.06-0.13 --
Nitrite-N mg/L 2 <130 <250 2 <0.05<0.05 --
NPOC mg/L 2 51 5.7 2 1622 --
Oil & Grease mg/L 2 1 1 2 <5<5 --
pH VU 28 7.40 8.05 2 7.48-1.57 6.0-95
Sdenium, Total mg/L 2 <0.005 <0.005 0 NA --
Solids, Total Dissolved mg/L 2 473 837 2 202-204 --
Solids, Total Suspended mg/L 2 <3 <5 2 1020 --

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 applicable to the acid-soluble fraction.

dCal culated from maxi mum measurement of hardness of surface water drainage at WNSWAMP
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Table C-4D (concluded)
2006 Water Quality of Surface Water at the Northeast Swamp (WNSWAMP)

CHEMICAL CONSTITUENTS (concluded)

WNSWAMP Reference Values
Analyte Units | N Concentrations N WFBCBKG’ b
Average | Maximum Background Range Standard
Sulfate mg/L 2 28 252 2 19.7-21.7 --
Sulfide (asS) mg/L 2 <0.55 <1.00 2 <0.04-0.06 --
Surfactant mg/L 2 <0.10 <0.10 2 <0.02—<0.10 -
Thallium, Total mg/L 2 <0.008 <0.008 2 <0.008-<0.008 0.020°
Titanium, Total mg/L 2 <0.003 0.006 2 <0.05<0.05 -
TOX mg/L 2 0.03 0.04 2 <0.01-0.01 --
Vanadium, Total mg/L 2 <0.003 <0.005 2 <0.01—<0.01 0.190°
Zinc, Total mg/L 2 <0.01 <0.01 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
VWNSAAMP

¢ Standards for cobalt, thallium, and vanadium are applicable to the acid-soluble fraction.
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Table C-4E
2006 Water Quality Results at Sorage and Disposal Area Drainage

(WNNDADR)
Analyte Uniits N WNNDADR Concentr ations Sandard
Minimum Average Maximum
GrossAlpha pCi/mL 16 <5.96E-10 9.98+9.56E-10 5.20E-09 --
Gross Beta pCi/mL 16 1.30E-07 2.18+0.05E-07 3.37E-07 --
Tritium pCi/mL 27 <1.17E-07 7.80+1.36E-07 164E-06 --
S-90 pCi/mL 2 8.79E-08 1.05+0.04E-07 122E-07 --
[-129 pCi/mL 2 <3.74E-10 0.03+3.37E-10 4.24E-10 --
Cs 137 pCi/mL 12 <1.83E-09 0.68+3.66E-09 2.48E-09 -
NPOC mg/L 26 18 53 9.6 --
pH SV 26 6.94 7.59 813 6.0-95
TOX mg/L 26 <0.01 <0.01 0.02 --

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-4F
2006 Water Quality Results in Subsurface Water at the
NDA I nterceptor Trench (WNNDATR)

Andlyte Units N WNNDATR Concentrations

Minimum Average Maximum
GrossAlpha pGi/mL 12 1.25E-09 2.77+1.60E-09 7.67E-09
GrossBeta pGi/mL 12 1.60E-07 2.70+0.09E-07 4.66E-07
Tritium pGi/mL 12 1.04E-07 2.34+0.18E-06 4.41E-06
[-129 pGi/mL 2 5.55E-10 848+5.53E-10 1.14E-09
Cs137 pGi/mL 12 <1.84E-09 0.82+3.16E-09 2.96E-09
NPOC mg/L 12 20 45 6.5
TOX mg/L 12 <0.01 001 004

Note: No applicable reference standard available for this location. These waters are pumped and treated at the
LLWTF prior to discharge at outfall WNSP0O1.
N - Number of samples
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Table C-4G
2006 Radioactivity and pH in Surface Water at Cooling Tower Basin

(WNCOOLW)
Analyte Units N WNCOOLW

Gross Alpha pCi/mL 1 -1.62+4.49E-10
GrossBeta pCi/mL 1 3.11+1.43E-09
Tritium pCi/mL 1 -0.24+1.04E-07
Sr-90 pCi/mL 1 0.76+4.79E-10
Cs137 pCi/mL 1 0.81+2.95E-09
pH U 1 7.66

Note: No applicable reference standard available for this location. These waters are pumped and treated at the
LLWTF prior to discharge at outfall WNSPOO1.
N - Number of samples
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Appendix C-5

Ambient Surface Water Data
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Table C-5A
2006 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’
Aveaage Maximum Background Range = or Sandard®
GrossAlpha | pG/mL | 12 1.43+0.99E-09 2.37E-0¢" 4  <B5OE-10<942E-100 3508
GrosBeta | pG/mL 12 | 6.40+1.68E-09" 123608 4 2.85E-09-362E-09 1E-06'
Tritium pCi/mL | 12 0.54+9.76E-08° 150E-07° 4 | <786E-08<L19E07  2E03
-2 pGi/mL | 12 546+£7.07E-10 1.83E-09 4 | <403E-10-4.79E-10 1E-06
Tc99 pGi/mL - 2 1.33+1.77E-09 191F-09 0 NA 1504
Cs137 pGi/mL | 12 0.80+395E-09 <9.12E-09 4  <QE0E-09<560E-09 3506
pH UK <! 7.86 836 4 8.10-8.30 65-85

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 Values represent composite concentrations weighted to monthly stream fl ow.

¢ Alpha as Am-241

fBetaasS-90
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Table C-5B
2006 Water Quality of Surface Water Downstream of the WVDP in Buttermilk
Creek at Thomas Corners Bridge (WFBCTCB)

RADIOACTIVITY CONCENTRATIONS

WFBCTCB Reference Values
Analyte Units | N Concentrations . N WFBCBKG? Guidding’
Avaage Maximum Background Range
GrossAlpha pG/mL | 12 1.38+0.77E-09 6.70E-09 12 | <4.47E-10-2.58E-09 3E-08°
GrossBeta pG/mL | 12 1.02+0.14E-08 2.29E-08 12 | <161E-09-7.34E-09 1E-06°
Tritium pua/mL - 12 3.59+9.55E-08 7.48E-08 12 | <7.13E-08-1.02E-07 2E-03
-0 pG/mL | 2 2.68+0.84E-09 3.70E-09 4 2.74E-10-1.16E-09 1E-06
Tc-99 pG/mL | 2 146+1.72E-09 2.80E-09 4 2.02E-09-2.02E-09 104
Cs137 pG/mL | 2 1.37+4.20E-09 <5.60E-09 4 | <1.90E-09<4.41E-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-5B (continued)
2006 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 Concentrations N WFBCBKG" Sandard®
Average | Maximum Background Range

Alpha-BHC ugl | 2 <0.0078 <0.0090 2 <0.0050-0.0093 0.002
Aluminum, Dissolved mglL @ 2 <0.100 <0.100 2 <0.100—<0.100 0.10
Ammonia-N mglL @ 2 <0.06 0.09 2 <0.02—<0.02 0.09-2.1
Antimony, Total mglL | 2 <0.003 <0.003 2 <0.003—<0.003 --
Arsenic, Dissolved mglL | 2 <0.005 <0.005 2 <0.005—<0.005 0.150
Barium, Total mglL | 2 0.07 0.07 2 0.08-0.10 -
Boron, Total mglL @ 2 0.03 0.03 2 0.02-0.03 10.0
Bromide mglL @ 2 <0.50 <0.50 2 <0.50<0.50 --
Cadmium, Dissolved mglL @ 2 <0.001 <0.001 2 <0.001—<0.001 0.003°
Caldum, Total mg/L | 12 388 494 12 216443 -
Chloride mglL @ 2 28 29 2 1920 -
Chromium, Dissolved mglL | 2 <0.01 <0.01 2 <0.01—<0.01 0.118°
Cobalt, Total mglL @ 2 <0.005 <0.005 2 <0.005—<0.005 0.005°
Copper, Dissolved mglL | 2 <0.005 <0.005 2 <0.005—<0.005 0.015°
Dissolved, Oxygen mglL | 2 10.2 10.8 2 9.5-11.0 4.0 (min)
Fluoride mglL @ 2 <0.10 <0.10 2 <0.10<0.10 3.56°
Hardness mg/L | 12 125 177 12 69-136 -
Iron, Total mglL | 2 041 0.49 2 0.25-0.55 0.30
Lead, Dissolved mg/lL = 2 <0.0005 <0.0005 2 <0.0005—<0.0005 0.007°
Magnesum, Total mglL | 12 6.79 144 12 3.58-6.19 --
Manganese, Total mglL | 2 0.01 0.01 2 0.02-0.03 --
Mercury, Dissolved, Method 1631 pg/l | 2 | 0.000991 0.00106 2 0.000958-0.000972 --
Nicke, Dissolved mglL @ 2 <0.04 <0.04 2 <0.04—<0.04 0.084°
Nitrate-N mglL @ 2 0.56 0.60 2 0.06-0.13 --
Nitrite-N mglL @ 2 <0.05 <0.05 2 <0.05<0.05 0.10
NPOC mglL | 2 <1.0 <10 2 16-22 --

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 applicable to the acid-soluble fraction.
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Analyte

Oil & Grease

pH

Sdenium, Dissolved
Sodium, Total

Solids, Total Dissolved
Solids, Total Suspended
Sulfate

Slfide (asS)
Surfactant

Thallium, Total
Titanium, Total

TOX

Vanadium, Total
Zinc, Dissolved

N - Number of samples

Table C-5B (concluded)
2006 Water Quality of Surface Water Downstream of the WVDP
in Buttermilk Creek at Thomas Corners Bridge (WFBCTCB)

CHEMICAL CONSTITUENTS (concluded)

Units

mg/L
U
mg/L
mg/L
mg/L
mg/L
mg/L
mg/L
mglL
mglL
mg/L
mg/L
mg/L
mg/L

Z

N NDNDNNDNNNNDNDNNDNDN

WFBCTCB
Concentrations
Average | Maximum
<5 <5
6.92 7.32
<0.001 <0.001
17.7 185
250 297
<4 <4
25.0 25.7
<0.06 0.08
<0.10 <0.10
<0.008 <0.008
<0.0500 <0.0500
<0.01 <0.01
<0.0100 <0.0100
<0.02 <0.02

-- No reference standard avail able for this analyte

3 Background location

Z

N NDNNNDNNNNDNDNNDNDN

Reference Values
WFBCBKG® b
Background Range Sandard
<5<5 -
7.48-757 6.5-85
<0.001—<0.001 0.0046
116-135 -
202-204 500
10-20 -
197-217 -
<0.04-0.06 0.002
<0.02<0.10 004
<0.008—<0.008 0.008°
<0.0500-<0.0500 -
<0.01-0.01 -
<0.0100-<0.0100 0.014°
<0.02<0.02 0.134°

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 Standards for cobalt, thallium, and vanadium are applicable to the acid-soluble fraction.
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Table C-5C
2006 Water Quality of Surface Water Downstream of the WVDP at
Frank’'s Creek (WNSP006)

RADIOACTIVITY CONCENTRATIONS

WNSP006 Reference Values
Analyte Units | N Concentr ations N WFBCBKG? o
X Guiddine
Average Maximum Background Range

GrossAlpha pCi/mL |+ 33 | 1.41+1.19E-09 5.49E-09 12 | <4.47E-10-2.58E-09 3E-08°
GrossBeta pCi/mL | 33 | 4.18+0.30E-08 9.65E-08 12 | <1.61E-09-7.34E-09 1E-06"
Tritium pCi/mL | 33 | 0.90+1.06E-07 3.58E-07 12 | <7.13E-08-1.02E-07 2E-03
C-14 pCi/mL | 4 | -0.11+3.05E-08 <3.73E-08 4 | <2.37E-08—<3.72E-08 7E-05
Sr-90 pCi/mL | 12 | 1.31+0.17E-08 1.95E-08 4 | 2.74E-10-1.16E-09 1E-06
Tc-99 pCi/mL | 4 1.35+1.83E-09 1.94E-09 4 | 2.02E-09-2.02E-09 1E-04
[-129 pCi/mL | 4 0.61+4.66E-10 4.55E-10 4 | <2.60E-10<6.41E-10 5E-07
Cs137 pCi/mL | 12 | 2.77+4.69E-09 5.01E-09 4 | <1.90E-09—<4.41E-09 3E-06
U-232 pCi/mL - 4 1.55+1.04E-10 4.79E-10 4 | <7.63E-12—<6.37E-11 1E-07
U-233/234 pCi/mL | 4 2.58+1.20E-10 3.15E-10 4 | 747E-11-2.19E-10 5E-07
U-235/236 pCi/mL | 4 1.44+3.78E-11 <5.70E-11 4 | <3.28E-11<7.01E-11 5E-07°
U-238 pCi/mL | 4 1.95+1.04E-10 2.38E-10 4 | <3.74E-11-1.25E-10 6E-07
Total U pg/mk | 4 7.54+0.23E-04 1.05E-03 4 | 157E-04-4.45E-04 --

Pu-238 pCi/mL | 4 0.21+3.09E-11 <4.05E-11 4 | <157E-11—<3.31E-11 4E-08
Pu-239/240 pCi/mL | 4 0.77+3.31E-11 <4.11E-11 4 | <2.03E-11—<3.53E-11 3E-08
Am-241 pCi/mL | 4 0.10+1.81F-11 <245E-11 4 | <7.25E-12—<451E-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.

VWWDP Annual Ste Environmental Report Calendar Year 2006



Table C-5C (continued)
2006 Water Quality of Surface Water Downstream of the WVDP at
Frank’'s Creek (WNSP006)

CHEMICAL CONSTITUENTS

WNSP006 Reference Values
Analyte Units ' N Concentrations N WFBCBKG* )
X Standard
Average | Maximum Background Range

Alpha-BHC pol | 2 <0.007 <0.009 2 0.0050—<0.0093 0.002
Aluminum, Dissolved mglL | 2 <0.100 <0.100 2 <0.100<0.100 0.10
Ammonia-N mglL | 2 <0.02 <0.02 2 <0.02—<0.02 0.09-2.1
Antimony, Total mglL | 2 <0.003 <0.003 2 <0.003—<0.003 --
Arsenic, Dissolved mglL | 2 <0.005 <0.005 2 <0.005-<0.005 0.150
Barium, Total mglL | 2 <0.06 0.07 2 0.08-0.10 --
Boron, Total mglL @ 2 0.03 0.03 2 0.02-0.03 10.0
Bromide mglL | 2 <0.50 <0.50 2 <0.50-<0.50 --
Cadmium, Dissolved mglL | 2 <0.001 <0.001 2 <0.001—<0.001 0.003°
Calcium, Total mglL | 12 44.2 57.1 12 21.6-44.3 --
Chloride mglL 2 0 105 2 19-20 --
Chromium, Dissolved mglL | 2 <0.01 <0.01 2 <0.01—<0.01 0.11¢°
Cobalt, Total mglL | 2 <0.005 <0.005 2 <0.005—<0.005 0.005°
Copper, Dissolved mglL | 2 <0.005 <0.005 2 <0.005—<0.005 0.015°
Disolved Oxygen mglL 2 9.8 10.1 2 9.5-110 4.0 (min)
Fluoride mglL | 2 <0.10 <0.10 2 <0.10<0.10 358°
Hardness mglL @ 12 140 178 12 69-136 --
Iron, Total mglL | 2 2.36 3.08 2 0.25-0.55 0.30
Lead, Dissolved mglL | 2 <0.0005 <0.0005 2 <0.0005—<0.0005 0.007°
Magnesium, Tatal mglL | 12 7.27 9.14 12 3.58-6.19 --
Manganese, Total mgL @ 2 0.12 0.15 2 0.02-0.03 --
Mercury, Dissolved, Method 1631 pglL | 2 0.00506 0.00514 2 0.000958-0.000972 --
Nickel, Dissolved mglL | 2 <0.04 <0.04 2 <0.04<0.04 0.085°
Nitrate-N mglL | 2 0.42 0.53 2 0.06-0.13 --
Nitrite-N mglL 2 <0.05 <0.05 2 <0.05-<0.05 0.10
NPOC mglL @ 2 <20 31 2 1622 --
Oil & Grease mglL 2 <5 <5 2 <5<5 --
pH VU |2 7.8 8.01 2 7.48-757 6.5-8.5

N - Number of samples

-- No guideline or standard available for these analytes

3 Background location

®New York Water Quality Standards for Class“ C” surface waters as a comparative reference for nonradiological
results.

¢Cal culated from maximum measured hardness of surface water stream at WWNSPOO6.

4 Standards for cobalt, thallium, and vanadium are applicable to the acid-soluble fraction.
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Table C-5C (concluded)

2006 Water Quality of Surface Water Downstream of the WVDP at
Frank’'s Creek (WNSP006)

Analyte

Sdenium, Dissolved
Sodium, Total

Solids Total Dissolved
Solids, Total Suspended
Sulfate

Sulfide(as S
Surfactants

Thallium, Total
Titanium, Total

TOX

Vanadium, Total
Zinc, Dissolved

N - Number of samples

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

NN

N NDNDNNDNDNDNDDNDN

WNSP006
Concentrations
Average | Maximum
<0.001 <0.001
722 811
308 572
105 145
45 50.6
<0.04 0.04
<0.06 <0.10
<0.008 <0.008
<0.0762 0.0937
<0.01 0.02
<0.0100 <0.0100
<0.02 <0.02

-- No guideline or standard available for these analytes

3 Background location

N

N NDNNNDNDNNDNNDNDNDDN

Reference Values
WFBCBKG® X
Standard
Background Range
<0.001—<0.001 0.0046
11.6-135 -
202-204 500
10-20 -
19.7-21.7 -
<0.04-0.06 0.002
<0.02—<0.10 0.40
<0.008—<0.008 0.008"
<0.0500—<0.0500 -
<0.01-0.01 -
<0.0100—<0.0100 0.014°
<0.02—<0.02 0.135°

®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 VWNSP0O6.

4 Standards for cobalt, thallium, and vanadium are applicable to the acid-soluble fraction.
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Table C-5D
2006 Total Dissolved Solids From Outfall WNSP116

Total Dissolved Solid ' '
Month Units N 1SS0V Ids Daily Ma?(|mum
. Limit
Average Maximum
January” my/lL 0 - - 500
February mg/L 2 374 473 500
March® my/L 0 - - 500
April mg/L 2 237 239 500
May my/L 2 34 331 500
June® my/L 0 - - 500
July? my/L 0 - - 500
August my/L 2 334 338 500
September® my/L 0 - - 500
October mg/L 2 186 193 500
November mg/L 2 310 312 500
December® my/lL 0 - - 500
N - Number of samples
2No discharge this month
Table C-5E
2006 Radioactivity and pH in Surface Water at Erdman Brook (WNERB53)
, WNERB53 Concentrations Re‘q e”fe
Analyte Units N Guiddine™ or
Minimum Average Maximum Sandard”
GrossAlpha pCi/mL 4 <8.24E-10 7.08+9.23E-10 1.27E-09 3E-08°
GrossBea pCi/mL 4 1.48E-08 2.22+0.18E-08 3.63E-08 1E-06°
Tritium pCi/mL 4 <7.88E-08 0.52+1.01E-07 <1.29E-07 2E-03
S-90 pCi/mL 2 6.16E-09 6.68+1.13E-09 7.19E-09 1E-06
Cs137 pCi/mL 2 <2.68E-09 1.19+3.11E-09 <3.48E-09 3E-06
pH V) 4 7.61 7.77 7.90 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

dBeta as S-90
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Table C-5F
2006 Radioactivity and pH in Surface Water at Frank’s Creek East of the SDA

(WNFRC67)
. WNFRC67 Concentrations R,der, e”fe
Analyte Units N Guiddine” or

Minimum Average Maximum Standard”
GrossAlpha pGi/mL 4 <3.36E-10 -2.21+4.25E-10 <5.23E-10 3E-08°
GrossBeta pGi/mL 4 1.64E-09 2.20+0.78E-09 3.20E-09 1E-06°
Tritium pGi/mL 4 <7.88E-08 4.14+9.48E-08 142E-07 2E-03
S-90 pGi/mL 4 4.10E-10 -0.30+4.95E-10 4.10E-10 1E-06
Cs137 pGi/mL 4 <2.35E-09 -0.70£3.35E-09 <4.50E-09 3E-06
pH Sy 4 7.39 7.52 7.86 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 Sate Water Quality Sandardsfor Class” C" surface watersasa comparative reference for nonradiol ogical
results.

¢ Alpha as Am-241
4 Beta as S-90
Table C-5G
2006 Radioactivity and pH in Surface Water at Drum Cell Drainage
(WNDCELD)
. WNDCELD Concentrations Refer enci
Anayte Units N Guiddine
Minimum Average Maximum or Sandard”
GrossAlpha pCi/mL 6 <2.80E-10 3.32+4.98E-10 2.38E-09 3E-08°
Gross Beta pCi/mL 6 113E-09 3.37+0.99E-09 7.39E-09 1E-06°
Tritium pCi/mL 6 <8.61E-08 2.80+9.83E-08 1.27E-07 2E-03
S-90 pCi/mL 2 <4.64E-10 2.52+6.12F-10 <7.31E-10 1E-06
[-129 pCi/mL 2 <291E-10 2.25+377E-10 <447E-10 5E-07
Cs137 pCi/mL 2 <2.39E-09 1.00+2.66E-09 <291E-09 3E-06
pH Sy 6 7.26 7.58 794 6.5-85

N - Number of samples

aDOE ingestion-based DCGsfor 100 nrem/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-5H
2006 Water Quality of Surface Water at the Standing Water Location

(WNSTAWD9)
Reference Values
Analyte Units N WNSTAW9 Guidding® or Sandard®
GrossAlpha pGi/mL 1 6.08+5.42E-10 3E-08°
GrossBeta pCi/mL 1 1.96+0.79E-09 1E-06
Tritium pGi/mL 1 4.04+8.90E-08 2E-03
S-90 pGi/mL 1 3.18+3.78E-10 1E-06
Cs137 pCi/mL 1 0.42+2.88E-09 3E-06
Chloride mg/L 1 7 -
Conductivity pmhos'em@25°C 1 176 -
Iron, Total mg/L 1 0.33 0.3
Manganes, Total mg/L 1 0.07 -
Nitrate+Nitrite mg/L 1 <0.05 -
pH U 1 8.0 6.5-85
Sodium, Total mg/L 1 57 --
Qulfate mg/L 1 118 --

N - Number of samples

-- No guideline or standard available for these analytes

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" surface waters asa comparati ve standard for nonradiological
results

¢ Alpha as Am-241

4 Beta as S-90
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Appendix C-6

Potable Water (Drinking Water) Data
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Table C-6A
2006 Water Quality Results in Potable Well Water Around the WVDP

Reerence Vaues
Analyte Units N Annual Concentrationsat Potable Wdls Background N
WFWEL 06 Sandard
WFWELO1 =~ WFWEL02 = WFRWELO3
GrossAlpha pG/mL 1 118+1.42E-09 = 153+1.66E09 @ 216+1.25E-09 & 1.58+4.67E-10 1.5E-08°
GrossBaa pG/mL 1 338+1.33E-09 322416509 | 1.00+1.48E-09 = 9.19+6.49E-10 1E-06"
Tritium pG/mL 1 | -171+9.92E-08  -096+1.00E-07 @ -1.29+1.01E-07 @ -3.27+0.98E-07 -
S-90 pG/mL 1 0924102600 131+1.05E-09 | 1.21+1.09e-09 @ 0.74+1.01E-09 8E-09°
Cs137 pG/mL 1  -016+181F-09 -0.04+1.80E-09 @ -1.29+1.89E-09  2.04+1.81F-09 -
Condudtivity | pmhosom@25°C 1 392 3% 415 285 -
pH U 1 7.78 752 768 8.06 6585
Reference Vaues
Analyte Units N Annual Concentrationsat Potable Wdls Background "
WEWEL 06 Sandard
WFWELM = WFWELOS = WRWELO7
GrossAlpha pG/mL 1 | 601+520509 @ 1124907510 @ 6.02+1.745-09 = 158+4.67E-10 15E-08°
GrossBaa pG/mL 1 2224357E-09 | 283+1.04E-09 | 1.97+1.83E0 @ 9.19+6.49E-10 1E-06"
Tritium pG/mL 1 | -065£1.01E-07 @ -5.93+9.79E-08 = -8.11+9.96E-08 | -3.27+0.98E-07 -
S-90 pG/mL 1 | -904+£750E-10  0.07+7.21E-10 | 0.49+1.03E-9 = 0.74+1.01E-09 8E-09°
Cs137 pG/mL 1 | -09241.86E-09  -0.15+1.88E-09 | 1.53+1.82E-00 = 2.04+1.81E-09 -
Condudtivity | pmhosom@25°C . 1 1,610 309 608 285 -
pH U 1 7.62 6.52 732 8.06 6585
Reference Vaues
Analyte Units N Annual Concentrationsat Potable Wdls Backgraund "
Sandard
WFWELO8 | WFWEL09 | WFWEL10 — WFWELOG
GrossAlpha pG/mL 1 0.00£149E-09 35/+4260E-09 | 1.16+£2.50E-09 = 1.58+4.67E-10 15608
GrossBaa pG/mL 1 164+151E-09 @ 4.96+1.72E-09 @ 204+1.60E-09 = 9.19+6.49E-10 1E-06¢
Tritium pG/mL 1 | -2124097E-07 @ -150+1.00E-07 @ -1.77/+1.00E-07 | -3.27+0.98E-07 -
S-90 pG/mL 1 | -1164068E-09  -52248.79E-10 | 1.58+8.63E-10 = 0.74+1.01E-09 8E-0%°
Cs137 pG/mL 1 | -1114204E-09  155+1.81E-09 | 1.78+1.87E-09 @ 2.04+1.81E-09 -
Condudtivity | pmhogem@25°’C 1 443 468 664 285 -
pH VU 1 7.7 8.00 755 8.06 6585

N - Number of samples
-- No guideline or standard available for these analytes
aNew York State Water Quality Sandard for Class“ GA” for fresh groundwater
®NYSDOH raw water supply standards (10 NYCRR Part 170.4)
¢ Alpha standard excludes radon and uranium, however, the VWVDP results include these i sotopes.
4 Beta standard excludes strontium and al pha emitters, however the WVDP results include these i sotopes.

¢NYSDOH or EPA potable water MCL
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Table C-6B
2006 Water Quality Results in Potable Water at the WVDP

WNDNKMP | WNDNKEL | WNDNKMS

Analyte Units N Standard®
Annual Annual Annual

Gross Alpha pCi/mL 1 | -148+4.87E-10| -3.86+4.47E-10 -3.85+4.18E-10 1.5E-08
GrossBeta pCi/mL 1 | 552+7.07E-10 | 1.68+0.70E-09 | 2.17+0.79E-09 5E-08
Tritium pCi/mL 1 | 113+0.77E-07 | 1.34+0.88E-07 | 0.74+1.06E-07 2E-05
Conductivity pumhoscm@25°C - 1 198 229 232 -
Haloacetic Acids-Five (5) mg/L 2 -- <0.027 - 0.06
pH V) 1 8.10 8.13 8.24 -
Total Trihalomethanes mg/L 2 - 0.046 - 0.08

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-6C
2006 Water Quality Results in Utility Room Potable Water (WNDNKUR)

) WNDNKUR Concentrations Standard
Analyte Units N or
Minimum Average Maximum Guiddinée®

Gross Alpha pGi/mL 12 <2.79E-10 | 1.76+5.58E-10 1.64E-09 1.5E-08
Gross Beta pGi/mL 12 7.51E-10 1.80+1.16E-09 3.42E-09 5E-08
Tritium pGi/mL 12 <7.57E-08 | 0.39+1.00E-07 1.59E-07 2E-05
Antimony, Total mg/L 1 NA NA <0.0004 0.006
Arsenic, Total mg/L 1 NA NA <0.001 0.05
Barium, Total mg/L 1 NA NA <0.20 2.00
Beryllium, Total mg/L 1 NA NA <0.0003 0.004
Cadmium, Total mg/L 1 NA NA <0.001 0.005
Chromium, Total mg/L 1 NA NA <0.007 0.10
Conductivity umhos/cm@25°C 12 162 193 235 -
Cyanide, Total mg/L 1 NA NA <0.01 0.2
Fluoride mg/L 1 NA NA <0.20 2.2
Free Resdual Chlorine mg/L 1,095 1.04 NA 3.96 0.2-4.0
Iron, Total mg/L 1 NA NA <0.05 0.3
Manganese, Total mg/L 1 NA NA 0.0104 -
Mercury, Total mg/L 1 NA NA <0.0002 0.002
Nickel, Total mg/L 1 NA NA <0.005 --
pH SuU 12 7.89 8.15 8.27 --
POC” mg/L 2 NA NA 0.0003 0.0005
Sdenium, Total mg/L 1 NA NA <0.002 0.05
Thallium, Total mg/L 1 NA NA <0.0003 0.0005
Turbidity NTU 2,186 0.1 NA 14 1.0°
Zinc, Total mg/L 1 NA NA <0.01 --

N - Number of samples

NA - Not applicable, 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
Principal Organic Contaminant (the only volitle constituent detected was toluene)

¢ A treatment standard of 0.3 NTU appliesto the 95th percentile on a monthly basis.
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Table C-6D
2006 Water Quality Results in Utility Room Raw (Untreated) Water (WNURRAW)

Analyte Units WNURRAW Concentrations

N Minimum Average Maximum
GrossAlpha pCi/mL 2 <3.33E-09 0.37+4.62E-09 <5.62E-09
GrossBeta pCi/mL 2 <6.92E-09 4.55+8.74E-09 <1.02E-08
Tritium pCi/mL 2 <6.36E-07 -1.53+7.23E-07 <8.00E-07
Iron, Total mg/L 52 0.11 0.66 6.72
Solids, Total Dissolved mg/L 18 90 114 166
N - Number of samples

Table C-6E

2006 Biological and Chlorine Results in Tap Water From Various Site
Locations (Analyzed by Cattaraugus County Health Department)

Various Site Tap Water L ocations

H a
Analyte Units N Results Sandard
E. coli NA 1 Negetive one positive sample
Free Residual Chlorine mg/L » Range: 0.12-1.27 4.0 (max)
Total Coliform NA 1 Negetive two or more positive 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-6F
2006 Nitrate Results in Tap Water From WVDP Restroom Sink
(Analyzed by Cattaraugus County Health Department)

Analyte Units N Date Collected Annual Concentration Standard®
Nitrate-N mg/L 1 3/13/06 <1.00 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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Appendix D

Summary of Air Monitoring Data
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| sotope”

GrossAlpha
GrossBea
H-3

Co-60
S-90

[-129
Cs137
Eu-14
U-232
U-233/234°
U-235/236"
U-238"
Pu-238
Pu-239/240
Am241

Total % of DCGs

Table D-1

2006 Effluent Airborne Radioactivity at Main Stack

NN DNDNDNDNDNDNDNDNDDNDDNDDN

N - Number of samples
-- DCGs are not specified for gross alpha and beta activity.
aHalf-livesare listed in Table Ul-1.
b Total volume released at 50,000 cfm = 7.42E+ 14 mlL/year
¢ 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.

dTotal Uranium: 4.05+0.07E-02 g; average = 5.46E+0.09E-11 pug/mL

VWVDP Annual Site Environmental Report

Total

Adtivity Rdeasad”

(Ci)
4.31+0.57E-07
9.48+0.21E-06
1.21+0.03E-03
0.10+5.28E-08
2.91+0.15E-06
2.29+0.22E-05
3.55+0.17E-06
-0.12+1.25E-07
2.49+2.82E-09
1.73+0.58E-08
4.80+-3.31E-09
1.63+0.50E-08
5.38+1.16E-08
9.08+1.51E-08
1.83+0.32E-07

(ANSTACK)

Aveage
Concentration
(UCi/mL)

5.81+0.77E-16
1.28+0.03E-14
1.63+0.05E-12
0.13+7.08E-17
3.92+0.20E-15
3.09+0.30E-14
4.78+0.23E-15
-0.16+1.69E-16
3.35+3.80E-18
2.33+0.78E-17
6.47+4.46E-18
2.19+0.68E-17
7.25+1.56E-17
1.22+0.20E-16
247+0.43E-16

Maximum
Concentration
(uCi/mL)

11ME-15
5.87E-14
4.71E-12
<1.02E-16
2.89E-15
3.38E-14
5.26E-15
<2.20E-16
4.41E-18
210E-17
6.17E-18
210E-17
71.62E-17
1.24E-16
2.24E-16

DCG" Aveage
(uCimL) 70 DCG
1E-07 @ <0.01
8E-11 | <0.01
9E-12 004
7E-11 0.04
4E-10 | <0.01
5E-11 | <0.01
2E-14 | <0.02
9E-14 0.03
113 | <001
1E-13 0.02
3E-14 024
2E-14 0.61
2E-14 123
225
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Table D-2

2006 Effluent Airborne Radioactivity at Vitrification System HVAC

| sotope

Gross Alpha
Gross Beta
Co-60
Sr-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

N

26

N
(o3}

NINDN DNDNDNDDNDNDNDDNDDNDNDNDDN

(ANVITSK)

Total Average
Activity Released Concentration

(Ci) (uCi/mL)
0.01+1.26E-08 0.03+3.40E-17
-3.50+4.07E-08 -0.94+1.10E-16
6.16+9.43E-09 1.66+2.54E-17
0.24+1.98E-08 0.6445.33E-17
0.19+1.09E-07 0.52+2.94E-16
3.72+7.11E-09 1.00+1.92E-17
-1.78+2.73E-08 4.81+7.34E-17
-0.94+3.03E-09 -2.52+8.16E-18
9.97+2.99E-09 2.69+0.81E-17
2.06+2.19E-09 5.55+5.90E-18
6.12+2.48E-09 1.65+0.67E-17
0.00+9.88E-10 0.00+2.66E-18
0.18+1.21E-09 0.48+3.26E-18
-0.46+2.05E-09 -1.25+5.53E-18

-- 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: 1.65+0.03E-02 g; average = 4.44+0.07E-11 pg/mL

VWVDP Annual Site Environmental Report

Maximum
Concentration
(uCi/mL)
<2.67E-16
<6.61E-16
<4.07E-17
<8.61E-17
<5.09E-16
<2.77E-17
<1.19E-16
<1.32E-17
3.33E-17
8.35E-18
1.81E-17
<4.42E-18
<6.10E-18
<9.86E-18

DCG?
(uCi/mL)
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| sotope

GrossAlpha
GrossBeta
Co-60
Sr-90
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

NN
[e2Ne)]

NINDN DNDNDNDDNDNDDNDDNDDNDDN

Table D-3
2006 Effluent Airborne Radioactivity at 01-14 Building

(ANCSSTK)

Total Average
Activity Released Concentration

(Ci) (uCi/mL)
-2.03+4.60E-09 -1.44+3.26E-17
-2.40+1.49E-08 -1.70+1.06E-16
1.16+3.94E-09 0.82+2.79E-17
1.38+8.71E-09 0.98+6.17E-17
6.65+4.10E-08 4.71+2.90E-16
0.07+2.17E-09 0.05+1.54E-17
-1.24+1.18E-08 -8.75+8.39E-17
1.64+7.57E-10 1.16+5.36E-18
3.32+1.17E-09 2.35+0.83E-17
8.28+6.71E-10 5.87+4.76E-18
4.37+1.34E-09 3.09+0.95E-17
-1.39+3.50E-10 -0.98+2.48E-18
-0.60+4.66E-10 -0.42+3.30E-18
1.11+3.53E-10 0.79+2.50E-18

-- 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: 6.65+0.11E-03 g; average = 4.71+0.07E-11 pg/mL

VWVDP Annual Site Environmental Report

Maximum
Concentration
(uCi/mL)
2.55E-16
<6.09E-16
<4.21E-17
<9.72E-17
5.09E-16
<3.76E-17
<1.35E-16
<7.91E-18
2.69E-17
1.05E-17
4.38E-17
<4.47E-18
<4.71E-18
<4.14E-18

DCG?
(uCi/mL)
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Table D-4
2006 Airborne Radioactivity at Contact Size-Reduction Facility

(ANCSRFK)

VENTILATION OFF;
SYSTEM DID NOT OPERATE DURING CY 2006

2006 Effluent Airborne Radioactivity at Supernatant Treatment System

| sotope

Gross Alpha
Gross Beta
H-3

Co-60
Sr-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

NINDN DNDNDNDDNDNDDNDDNDDNDDN

Table D-5
(ANSTSTK)

Total Average
Activity Released Concentration

(Ci) (UCi/mL)
-0.95+2.45E-09 -1.43+3.67E-17
-3.05+8.00E-09 -0.46+1.20E-16
-4.65+1.09E-05 -6.96+1.63E-13
0.93+1.76E-09 1.39+2.63E-17
-0.33+3.95E-09 -0.49+5.29E-17
8.14+0.69E-06 1.22+0.10E-14
3.58+3.12E-09 5.37+4.68E-17
-3.02+4.83E-09 -4.52+7.23E-17
-0.63+3.66E-10 -0.94+5.48E-18
1.87+0.54E-09 2.80+0.80E-18
2.42+2.15E-10 3.62+3.22E-18
1.80+0.54E-10 2.69+0.80E-17
1.71+2.48E-10 2.55+3.71E-18

2.12+3.41E-10
-2.11+3.41E-10

3.18+5.11E-18
-3.15+5.11F-18

-- DCGsare not specified for gross alpha and beta activity.
3 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: 3.60+0.06E-03 g; average = 5.39+0.08E-11 pg/mL

VWVDP Annual Site Environmental Report

Maximum
Concentration
(uCi/mL)
<2.66E-16
6.50E-16
6.05E-13
<3.29E-17
9.37E-17
1.23E-13
4.62E-17
<8.82E-17
<8.76E-18
2.44E-17
<4.10E-18
2.66E-17
<5.00E-18
<7.59E-18
<7.83e-18

DCG*
(uCi/mL)
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Table D-6

2006 Effluent Airborne Radioactivity at Container Sorting and Packaging
Facility (ANCSPFK)

| sotope

Gross Alpha
Gross Beta
Co-60
Sr-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

NN
[e2Ne)]

NINDN DNDNDNDDNDNDDNDDNDDNDDN

Total

Activity Released

(Ci)
-1.37+5.99E-10
2.27+2.04E-09
2.43+4.01E-10
4.75+8.72E-10
1.16+0.11E-07
1.32+3.50E-10
-0.50+1.04E-09
-2.24+8.48E-11
5.69+1.72E-10
1.25+0.78E-10
4.40+1.48E-10
0.00+£6.20E-11
7.84+9.20E-11
1.95+4.79E-11

Average
Concentration
(uCi/mL)
-0.81+3.56E-17
1.35+1.21E-16
1.44+2 38E-17
2.82+5.18E-17
6.86+0.67E-15
0.79+2.08E-17
-2.9946.15E-17
-1.33+5.03E-18
3.38+1.02E-17
7.43+4.64E-18
2.61+0.88E-18
0.00+3.68E-18
4.65+5.46E-18
1.15+2.84E-18

-- 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.

b Total Uranium: 7.30+0.12E-04 g; average = 4.34+0.07E-11 pg/mL

VWVDP Annual Site Environmental Report

Maximum
Concentration
(uCi/mL)
<2.91E-16
147E-15
<3.68E-17
<B8.77E-17
7.07E-15
<3.33E-17
<1.01E-16
<9.69E-18
459E-17
9.52E-18
2.99E-17
<5.96E-18
<8.79E-18
<4.15E-18

DCG?
(uCi/mL)
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| sotope

Gross Alpha
Gross Beta
Co-60
Sr-90
Cs137
Eu-154
U-232°
U-233/234°
U-235/236°
U-238°
Pu-238
Pu-239/240
Am-241

N - Number of samples

a1
o O

N NN DNDNDNDNDDNDDNDDNDDN

Table D-7
2006 Effluent Airborne Radioactivity at Outdoor Ventilation Enclosures/
Portable Ventilation Units (OVES/PVUSs)

Total

Activity Released

(Ci)
-1.81+2.04E-09
6.28+6.02E-09
0.54+1.55E-09
0.83+2.04E-09
6.55+9.15E-10
-1.00+2.56E-09
-0.47+1.08E-10
1.36+0.33E-09
2.06+1.34E-10
1.03+0.78E-09
0.20+1.15E-10
1.16+1.82E-10
-0.45+2.21E-10

Average
Concentration
(uCi/mL)
-3.53£3.99E-17
1.23+1.18E-16
1.05+3.02E-17
1.62+3.98E-17
1.28+1.79E-17
-1.95+5.00E-17
-0.93+2.10E-18
2.65+0.65E-17
4.03+2.61E-18
2.01+0.54E-17
0.38+2.25E-18
2.26+3.55E-18
-0.88+4.32E-18

-- DCGs are not specified for gross alpha and gross beta activity.
3 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.

bTotal Uranium: 3.16+0.05E-03 g; average = 6.18+0.10E-11 pg/mL
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Maximum
Concentration
(uCi/mL)
4.46E-16
9.95E-16
<4.44E-17
<7.80E-17
<2.34E-17
<6.50E-17
<2.85E-18
2.83E-17
5.69E-18
1.89E-17
<3.25E-18
<5.27E-18
<8.51E-18

DCG*
(uCi/mL)
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Table D-8

2006 Effluent Airborne Radioactivity at Remote-Handled Waste Facility Stack

| sotope

GrossAlpha
GrossBeta
Co60
S-90
[-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

N

N N
o O

N NN DNDNDNDNDNDDNDDNDDNDDNDDN

(ANRHWFK)

Total Average
Adtivity Released Concentration

(Ci) (MCi/mL)
-0.57+7.07E-09 -0.48+5.H4E-17
-2.86+2.27E-08 -240+1.91E-16
-0.08+5.55E-09 -0.07+4.66E-17
0.13+1.17E-08 1.11+9.82F-17
6.38+3.66E-08 5.36+3.07E-16
-1.49+4.39F-09 -1.24+3.69E-17
-0.46+1.29E-08 -0.39+1.08E-16
1.60+9.79E-10 1.35+8.23E-18
6.32+1.85E-09 5.31+1.56E-17
1.84+0.92F-09 1.54+0.77E-17
6.74+1.71E-09 5.66+1.44E-17
-1.21+5.80E-10 -1.02+4.87E-18
1.31+7.20E-10 1.10+6.05E-18
1.22+5.70E-10 1.03+4.79E-18

-- DCGs are not specified for gross alpha and gross beta activity.
3 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.

®Total Uranium: 1.22+0.02E-02 g; average = 1.03+0.02E-12 pg/mL

VWVDP Annual Site Environmental Report

Maximum

Concentration DCG®
(MCi/mL) (uCi/mL)
<3.15E-16 -
6.53E-16 -
<A17E-17 8E-11
<1.10E-16 9E-12
6.68E-16 7E-11
<3.35E-17 4E-10
<1.03E-16 5E-11
<9.60E-18 2E-14
4.00E-17 9E-14
9.99E-18 1E-13
3.82E-17 1E-13
<5.55E-18 3E-14
<5.54E-18 2E-14
<4.87E-18 2E-14
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| sotope

Gross Alpha
GrossBeta
K-40
Co-60
S-90
Cs137
Eu-154
U-232°
U-233/234°
U-235/236°
U-238°
Pu-238
Pu-239/240
Am-241

Table D-9

2006 Ambient Airborne Radioactivity at Lag Sorage

NN
[e2Ne)]

NINDN DNDNDNDDNDNDDNDDNDDNDDN

N - Number of samples
-- DCGsare 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.

¢Total Uranium: ANLAGAM average = 4.86+0.12E-11 pg/mL; AFGRVAL average = 7.45+0.17E-11 pg/mL

(ANLAGAM)
ANLAGAM
pCi/mL

Average Maximum
8.50+4.36E-16 2.00E-15
1.74+0.16E-14 3.34E-14
4.11+9.55E-16 7.51E-16
0.71+3.98E-17 <4.82E-17
4.09+9.80E-17 <1.08E-16
0.68+3.52E-17 <4.06E-17
0.28+1.09E-16 <1.19E-16
0.28+8.94E-18 <1.10E-17
251+1.07E-17 3.00E-17
4.16+5.61E-18 <5.74E-18
1.43+0.90E-17 1.68E-17
0.49+3.71E-18 <4.05E-18
2.21+4.65E-18 <5.10E-18
-0.67+5.02E-18 <5.14E-18
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N

26
26

NINDN DNDNDNDDNDNDDNDDNDDNDDN

AFGRVAL*®
pCi/mL
Background Range
7.68E-17-1.76E-15
1.99E-15-3.16E-14
<1.30E-15<1.69E-15
<7.41E-17-8.14E-17
<7.11E-17—<1.31E-16
<5.80E-17-9.70E-17
<1.85E-16-<2.49E-16
<859E-18—<1.04E-17
4.22E-17-9.45E-17
8.46E-18-2.84E-17
2.70E-17-4.49E-17
<3.26E-18—<8.73E-18
<7.30E-18—<8.28E-18
<1.98E-18—<1.40E-17
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Table D-10
2006 Ambient Airborne Radioactivity at Rock Springs Road

(AFRSPRD)
AFRSPRD AFGRVAL?
| sotope N uCi/mL N uCi/mL DCG®
Average Maximum Background Range

Gross Alpha 26 7.79+5.30E-16 143E-15 26 | 7.68E-17-1.76E-15 --
GrossBeta 26 1.72+0.20E-14 3.37E-14 26 | 1.99E-15-3.16E-14 --
K-40 2 0.88+1.02E-15 1.29E-15 2 | <1.30E-15<1.69E-15  9E-10
Co-60 2 -0.1745.94E-17 <6.49E-17 2 | <741F-17-8.14E-17 @ 8E-11
Sr-90 2 0.43+1.18E-16 <1.49E-16 2 | <711E-17—<131E-16 @ 9E-12
[-129 2 1.34+2.97E-16 <3.41E-16 2 | <B29E-17—<1.19E-16 @ 7E-11
Cs137 2 0.0545.33E-17 <5.76E-17 2 | <580E-17-9.70E-17 @ 4E-10
Eu-154 2 0.84+1.58E-16 <1.80E-16 2 | <185E-16<249E-16  5E-11
U-232° 2 0.96+1.61E-17 <2.07E-17 2 | <859E-18<1.04E-17 @ 2E-14
U-233/234° 2 4.48+2 55E-17 6.61E-17 2 4.22E-17-9.45E-17 9E-14
U-235/236° 2 1.35+1.74E-17 2.90E-17 2 8.46E-18-2.84E-17 1E-13
U-238° 2 3.78+2.42E-17 4.96E-17 2 2.70E-17-4.49E-17 1E-13
Pu-238 2 -0.80+5.27E-18 <6.87E-18 2 | <326E-18<8.73E-18 | 3E-14
Pu-239/240 2 2.33£6.34E-18 <6.85E-18 2 | <7.30E-18<828E-18 A 2E-14
Am-241 2 1.17+1.59E-17 <1.69E-17 2 | <198E-18<140E-17 A 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: AFRSPRD average = 7.49+0.17E-11 pg/mL; AFGRVAL average = 7.45+0.17E-11 pg/mL
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Table D-11

2006 Ambient Airborne Radioactivity at Fox Valley Road

| sotope

GrossAlpha
GrossBeta
K-40

Co-60

Sr-90
Cs137

N - Number of samples

(AFFXVRD)
AFFXVRD
pCi/mL
Average Maximum
9.23+5.65E-16 1.90E-15
1.74+0.20E-14 3.04E-14
1.82+9.39E-16 <1.17E-15
0.19+5.12F-17 <5.32E-17
0.47+1.25E-16 <1.51E-16
2.48+4.27E-17 6.09E-17

-- 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.

| sotope

GrossAlpha
GrossBeta
K-40

Co-60

Sr-90
Cs137

N - Number of samples

Table D-12
(AFRT240)
AFRT240
pCi/mL
Average Maximum
7.97+6.28E-16 1.66E-15
1.77+0.22E-14 3.18E-14
0.91+1.24E-15 1.58E-15
-0.01+5.44E-17 <5.85E-17
0.85+1.32E-16 <1.65E-16
1.70+5.00E-17 4.45E-17

-- 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.
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26
26

2
2
2
2

AFGRVAL*®
pHCi/mL DCG"
Background Range
7.68E-17-1.76E-15 --
1.99E-15-3.16E-14 --
<1.30E-15<1.69E-15 = 9E-10
<7.41E-17-8.14E-17 @ 8E-11
<7.11E-17—<1.31E-16 = 9E-12
<5.80E-17-9.70E-17 = 4E-10

2006 Ambient Airborne Radioactivity at Route 240

AFGRVAL*?
pCi/mL DCG"
Background Range
7.68E-17-1.76E-15 --
1.99E-15-3.16E-14 --
<1.30E-15<1.69E-15 = 9E-10
<741E-17-8.14E-17 @ 8E-11
<7.11E-17—<1.31E-16 = 9E-12
<5.80E-17-9.70E-17 = 4E-10

Calendar Year 2006



Table D-13
2006 Ambient Airborne Radioactivity at West Valley

(AFWEVAL)
AFWEVAL AFGRVAL*?
| sotope N HCi/mL N pCi/mL DCG"
Average Maximum Background Range

GrossAlpha 26 8.63+5.36E-16 157E-15 26 | 7.68E-17-1.76E-15 --
GrossBeta 26 1.76+0.19E-14 3.09E-14 26 | 199E-15-3.16E-14 --
K-40 2 0.00+1.23E-15 <1.37E-15 2 | <1.30E-15<1.69E-15 | 9E-10
Co-60 2 -2.67+5.57E-17 <6.62E-17 2 | <741E-17-814E-17 | 8E-11
S-90 2 -0.04+1.09E-16 <1.21E-16 2 | <711F-171.31FE-16 | 9E-12
Cs 137 2 1.40+4.76E-17 <5.62E-17 2 | <580E-17-9.70E-17 | 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.

Table D-14
2006 Ambient Airborne Radioactivity at Springville
(AFSPRVL)
AFSPRVL AFGRVAL?
| sotope N pHCi/mL N HCi/mL DCG"
Average Maximum Background Range
GrossAlpha 26 8.37+5.40E-16 1.69E-15 26 = 7.68E-17-1.76E-15 -
GrossBeta 26 1.73+0.20E-14 3.14E-14 26 1.99E-15-316F-14 -
K-40 2 0.62+1.13E-15 1.24E-15 2 | <130E-15<169E-15 9E-10
Co-60 2 2.63+8 46E-17 <1.11F-16 2 | <7T41E-17-814E-17 8E-11
S-90 2 0.51+1.22E-16 <1.44F-16 2 | <711F-17—<131E-16 = 9E-12
Cs137 2 -015+1.32E-16 <1.82E-16 2 | <580E-17-9.70E-17 = 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.
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Analyte

GrossAlpha
GrossBeta
H-3

K-40

Cs137

N - Number of samples

Table D-15

2006 Radioactivity in Fallout: Rain Gauge

Units
nGi/nt
nGi/nt
pa/mb
nGi/nt
nGi/nt

(ANRGFOP)

RERRKKK z
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Minimum

2.22E-02

2.68E-01
<6.42E-08
<3.03E+00
<2.36E-01

Average

8.08+1.66E-02
5.79+0.43E-01
3.21+8.16E-08
0.37+9.04E+00
0.81+6.77E-01

Maximum

1.30E-01
8.98E-01
147E-07
<1.54E+01
3.27E-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 to
gently sgueeze a Teflon® bladder that prevents contact with the groundwater as it is pumped
into a sample container 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 WVDP.

Key to bolding convention:

Tables E-2E through E-1183 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 seriesisa
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 valueis bolded.
If al values in adata series are nondetectable, no values are bolded.
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2006 Groundwater Sampling and Analysis Agenda

Analyte Group Description of Parameters®
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

2006 Quarterly Monitoring Schedule:

1st Qtr - December 1, 2005 to February 28, 2006
2nd Qtr - March 1, 2006 to May 31, 2006

3rd Qtr - June 1, 2006 to August 31, 2006

4th Qtr - September 1, 2006 to November 30, 2006

aAnalysis performed for selected active monitoring locations only. See Table E-1%for the anal ytes assigned to
each monitoring location.
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Table E-1
Groundwater Monitoring Network Sorted by Geologic Unit

Sand and Gravel Wells

' Anaytical i Analytica
WeliD | sswmy | cradent Vi | welip | sswwy | Gradent yied
Pogtion | Parametersin 2006 Pogtion | Parametersin 2006
103° 1,3 D I,RI,V 802 8 D I,RI,V
104 1 C I,RI 803° 8 D I,RI,SV,V
105 1 C I,RI 804° 8 D I,RI,V
106 1 D I,RI 1302 NAS D I,RI,M,R,SV,V
111° 1 D I,RI,M,S SV,V 1304 NAS U I,RI,M,R,SV,V
116° 1,8 c,uU I,RI, SV 8603 8 U I,RI, S
201 2 u I,RI 8604 1 C I,RI
205 2,3 D I,RI 8605" 1,2 D I,RI,M,S, SV,V
301° 3 B I,RI 8607° 6, 4 U,D I,RI,V
401° 4,3 B I,RI,R 8609 3,4,6 D,D,U I,RI, SV
403 4 U I,RI 8612 8 D I,RI,SV,V
406° 4,6 D, U I,RI,R V NB-1S NA? B I,RI
408° 4,3 D I,RI,R V WP-A NA® NA I,RI
501° 5 U I,RI,S V WP-C NA® NA I,RI
502° 5 D I,RI,S SM,V WP-H NA® NA I,RI
602A 6 D I,RI SPO4 NA D RI
604 6 D I,RI SPO6 NA' D RI
605 6 D I,RI SP11 NA D I,RI
706° 7 B ILRI,M,R SV,V  sp12® NA' D LRI,V
801° 8,6 uU,D I,RI,S V GSEEP® NAS D I,RI,V
Legend: Gradient Positions

B (background)
C (crossgradient)
D (downgradient)
U (upgradient)

NA - Not applicable

3 See p. E-3&for a description of codes and analytes.

® Monitoring for certain parametersis required by the RCRA 83008(h) Order on Consent.
¢ Monitor upgradient and downgradient of remote-handled waste facility

4 Former background well

¢ Monitor locations north and east of main plant

f Monitor groundwater emanating from seeps along the edge of the north plateau
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Table E-1 (concluded)
Groundwater Monitoring Network Sorted by Geologic Unit

Lavery Till Sand Wells

i Analytical i Analytica
WellID | sswmy | Cradent y . wellD | sswmy @~ Cradient e
Position | Parametersin 2006 Position | Parametersin 2006
204° 2,3 D I, RI 302 3 U I, RI
206 2 C I, RI 402 4 B I, RI
208 2 D I, RI
Weathered Lavery Till Wdlls
i Analytical i Analytica
WellID | sswmy | Sradent S | wellip | sswmy | Sradient yiea
Position | Parametersin 2006 Position | Parametersin 2006
906° 9 D I, RI 1005° 9,10 C,U I,RI
o08? 9 B [, RI 1006° 9,10 C,D [, RI
909° 9 D I,RI,M, R, SV, V 1007 10 D I,RI
NDATR® 9 D ILRI,M,R SV,V | 1008C" 9,10 U l, R
Unweathered Lavery Till Wdls
i Analytical i Analytica
WellID | sswmy | Cradent y . wellD | sswmy @~ Cradent e
Position | Parametersin 2006 Position | Parametersin 2006
107 1 D I,RI,V 704 7 D I,RI,V
108 1 D I,RI,V 707 7 C I, RI
110° 1 D l,RI,V 910° 9 D I, RI
405 4 B I,RI,M, R, SV, V 1301 NAC D I,RI,M,R, SV, V
409 4 D I, RI 1303 NAC U I,RI,M,R, SV, V
Kent Recessional Sequence Wells
i Analytical i Analytica
Well ID | sswmy | Sradent yicd | wellip | sswmy | Sradient ved
Position | Parametersin 2006 Position | Parametersin 2006
901° 4 B I, RI 1008B 10 U I, RI
o02° 9 u [, RI 8610° 9 D [, RI
903° 9 D LRI 8611° 9 D LRI
Legend: Gradient Positions

B (background)
C (crossgradient)

D (downgradient)

U (upgradient)

NA - Not applicable
@ See p. E-3®for a description of codes and analytes.
® Monitoring for certain parametersis required by the RCRA 83008(h) Order on Consent.
¢ Monitor upgradient and downgradient of remote-handled waste facility

E-5
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L ocation
Code

301
301
301
301

706
706
706
706

1304
1304
1304
1304

NB1S
NB1S

201
201

1302
1302
1302
1302

103
103
103
103

104
104
104
104

2006 Indicator Results From the Sand and Gravel Unit

Hydraulic
Position

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(3)

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(2)
UP(3)
UP(4)

UP(1)
UP(3)

DOWN(1)
DOWN(3)

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
6.69
6.62
6.46

6.95
6.93
6.87
6.84

6.97
6.85

6.63
6.54
6.74
6.51

7.16
6.79
6.85
7.06

6.66
6.93

6.62
6.50

7.73
6.87
6.98
7.00

8.08
7.68
7.55
7.65

7.22
7.22
7.05
7.03

Table E-2

Conductivity

(umhos/cm@25°C)

1434
1,694
2,772
1,728

3,551
5,402
4,466
4,522

1,022
710

848
1,223
1513
1,009

2,300
6,458
3,953
2,216

588
740

1,858
2,486

2,075
3,076
2575
2,032

3,110
13,576
13,580

9,720

1,404
1,638
1,984
2,382

GrossAlpha
(uCi/mL)

-2.81+2.47E-09
-1.36+2.61E-09
-0.74+4.10E-09
-2.79+2 36E-09

0.58+9.17E-10
-3.03+2.63E-08
-4.52+5.77E-09
3.66+5.12E-09

-0.46+1.56E-09
-2.83+£7.76E-10

-3.08+2.94E-09

2.19+2.21E-09
-0.73+1.40E-09
-1.99+1.95E-09

-1.84+1.50E-09
0.31+1.43E-08
1.42+5.44E-09
0.00+2.80E-09

-0.82+1.12E-09
-3.86+9.78E-10

-1.54+2.62E-09
-1.11+2.80E-09

0.50+1.70E-09
-2.49+2 93E-09
-0.61+2.81E-09
-3.74+2.16E-09

1.99+2.19E-09
-2.82+1.75E-08
-0.09+1.34E-08
-1.47+1.02E-08

5.04+2.52E-09
-0.74+1.95E-09
-0.25+1.24E-09
-1.18+3.62E-09

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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GrossBeta
(uCi/mL)

6.43+4.10E-09
6.43+6.74E-09
6.76x5.67E-09
7.80+3.36E-09

6.65+1.70E-09
-1.41+3.14E-08
7.12+9.34E-09
1.52+0.69E-08

4.35+3.22E-09
5.13+1.42E-09

8.60+3.22E-09
1.06+0.41E-08
1.07+0.32E-08
8.71+4.01E-09

3.41+2.88E-09
0.00+1.42E-08
3.73+8.20E-09
5.29+3.12E-09

1.21+1.44E-09
1.15+1.55E-09

2.54+0.42E-08
2.78+0.49E-08

2.31+2.71E-09
4.73+4.72E-09
3.03+5.80E-09
2.73+3.11E-09

3.75+0.41E-08
4.78+0.45E-07
4.40+0.32E-07
2.02+0.20E-07

5.84+0.01E-05
7.16+0.01E-05
7.86+0.01E-05
9.70+0.02E-05

Tritium
(uCi/mL)

-0.28+1.12E-07
-1.26+1.01E-07
-1.05+1.02E-07

2.89+9.71E-08

-0.72+1.09E-07
-0.55+1.10E-07
0.07+1.07E-07
4.82+9.87E-08

-3.60+8.95E-08
0.36+1.01E-07

0.54+1.05E-07
-0.80+1.07E-07
-0.42+1.05E-07
6.18+8.81E-08

0.06+1.13E-07
-0.36+1.02E-07
5.27+9.44E-08
0.68+1.04E-07

0.80+1.14E-07
0.46+1.05E-07

-0.24+1.06E-07
0.18+1.06E-07

-0.43+1.09E-07
-5.08+9.99E-08
5.43+9.37E-08
0.98+1.06E-07

1.23+1.09E-07
0.10+1.11E-07
3.37+9.38E-08
8.23+9.99E-08

2.91+1.14E-07
7.53+1.46E-07
2.86+1.16E-07
4.01+1.29E-07

Calendar Year 2006



L ocation
Code

111
111
111
111

205
205

602A
602A
602A
602A

8605
8605
8605
8605

8607
8607
8607
8607

2006 Indicator Results From the Sand and Gravel Unit

Hydraulic
Position

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

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)

6.73
6.57
6.53
6.17

7.18
6.74

6.90
6.84
7.13
6.90

7.54
7.25
7.18
7.20

7.61
7.49
7.31
7.29

7.62
7.46
7.20
717

7.07
6.98
7.01
6.91

6.25
6.31
6.15
6.89

6.83
6.91
6.64
6.65

6.55
6.39
6.32
6.42

Table E-2 (continued)

Conductivity

(umhos/cm@25°C)

713
584
826
1,035

2,336
7,426

940
1,464
1,063
1,246

1,676
2,404
2,314
2974

1,186
1,500
2,350
2,598

1,206
1611
2,054
1,798

556
1124
868
734

1,222
1129
1,215
1,696

1,457
1,846
1,603
2,754

738
2,912
2,916
1,240

GrossAlpha
(uCi/mL)

4.31+2.27E-09
1.92+1.62E-09
1.94+1.74E-09
3.91+2.50E-09

-2.16+4.39E-09
0.51+7.22E-09

-0.60+1.94E-09
-1.60+2.12E-09

0.00+1.32E-09
-0.82+1.51E-09

1.95+1.70E-09
-0.35+£3.14E-09
-1.36+2.53E-09
3.71+5.65E-09

-0.12+1.66E-09
0.22+1.72E-09
1.60+4.06E-09

-2.82+4.52E-09

-0.36+1.58E-09
0.26+2.04E-09
0.14+1.78E-09

-0.76+3.90E-09

0.00+1.25E-09
-3.04+9.94E-10
-0.59+1.42E-09
0.00+1.05E-09

-0.81+2.24E-09

1.00+1.69E-09
-2.51+2.63E-09
-0.53+2.20E-09

7.80+2.50E-09
5.97+2.10E-09
2.13+3.20E-09
6.57+4.06E-09

-1.12+1.40E-09
0.00+2.51E-09
1.35+6.36E-09

-0.74+1.97E-09

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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GrossBeta
(uCi/mL)

5.38+0.03E-06
4.13+0.06E-06
6.45+0.03E-06
7.35£0.04E-06

9.31+6.63E-09
4.08+1.38E-08

8.03+3.96E-09
8.59+3.12E-09
5.53+3.00E-09
5.11+3.25E-09

1.85+0.01E-04
2.44+0.01E-04
2.61+0.01E-04
3.83+0.01E-04

1.17+0.01E-04
1.35+0.01E-04
1.95+0.01E-04
2.16+0.01E-04

1.15+0.01E-04
1.22+0.01E-04
1.71+0.01E-04
1.96+0.01E-04

8.60+3.19E-09
1.68+0.31E-08
1.21+0.26E-08
8.96+2.90E-09

8.52+2.98E-09
6.22+2.92E-09
3.89+3.85E-09
8.95+3.17E-09

1.26+0.01E-05
9.86+0.04E-06
1.05+0.01E-05
9.67+0.06E-06

1.65+0.30E-08
6.74+0.82E-08
4.67+0.73E-08
2.34+0.35E-08

Tritium
(uCi/mL)

1.65+1.12E-07
2.02+1.08E-07
1.63+1.09E-07
2.43+1.31E-07

0.47+1.20E-07
0.97+1.07E-07

1.22+1.06E-07
-0.08+1.08E-07
9.50+9.58E-08
1.13+1.06E-07

1.99+1.07E-07
2.11+1.12E-07
1.44+1.09E-07
2.12+1.21E-07

157+1.10E-07
1.21+1.05E-07
-0.85+1.12E-07
2.23+1.24E-07

1.17+1.05E-07
2.12+1.13E-07
1.20+1.10E-07
1.81+1.21E-07

0.00+1.04E-07
3.64+1.26E-07
0.91+1.07E-07
2.00+1.24E-07

1.31+1.10E-07
0.07+1.14E-07
2.13+9.46E-08
1.23+9.59E-08

2.86x1.12E-07
2.26x1.24E-07
2.23+1.13E-07
3.75+1.42E-07

0.99+1.13E-07
0.93+1.13E-07
-2.47+9.01E-08
0.87+1.05E-07

Calendar Year 2006



L ocation
Code

8609
8609
8609
8609

105
105
105
105

106
106
106
106

116
116
116
116

8603
8603
8603
8603

2006 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(3)

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)

7.08
7.09
6.91
6.76

7.35
7.36
711
711

6.82
7.08
6.66
6.54

7.27
7.20
7.13
7.07

6.87
7.18

6.80
6.76
6.59
6.62

6.19
6.63
6.74
6.65

6.98
7.39
6.95
6.54

6.73
6.74
6.77
6.44

7.39
7.45
6.99
727

Table E-2 (continued)

Conductivity

(umhos/cm@25°C)

2,036
2,300
2,226
2,372

1,464
1,636
1,772
2,199

1,328
1,538
1,380
1,590

1,228
1,618
1,670
1,545

680
1,058

1,100
1,520
1576
1,756

161
204
622
1521

1,266
1,233
1,266
1,313

799
2,322
1,878

902

1,346
1,628
1,826
2,275

GrossAlpha
(uCi/mL)

-0.40+1.51E-09
-1.30+1.57E-09
-6.11+2.79E-09
-0.66+4.27E-09

-1.08+1.31E-09
0.87+1.94E-09
0.08+1.53E-09
2.08+3.47E-09

-1.02+2.20E-09
-1.28+0.98E-09
-2.81+1.80E-09

0.42+1.36E-09

-0.90+1.83E-09
-2.50+2.21E-09
-1.24+1.01E-09

2.82+2.85E-09

-0.55+6.34E-10
-1.29+2.29E-09

-0.11+1.58E-09
-0.54+1.74E-09
-0.57+1.42E-09
-6.50+7.75E-09

-1.85+6.92E-10
1.57+2.86E-10
-1.38+1.18E-09
0.00+2.12E-09

1.67+2.41E-09
1.55+1.61E-09
0.27+1.48E-09
-1.14+1 .57E-09

-3.53+7.48E-10
-1.04+1.86E-09
-1.11+1.30E-09

0.77+2.66E-09

-1.46+1.38E-09
-1.02+3.07E-09
-1.49+2.16E-09
-3.76+3.26E-09

Note: Bolding convention applied to these data. (See p. E-2E3)
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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GrossBeta
(uCi/mL)

2.06+0.02E-06
1.68+0.02E-06
1.70+0.02E-06
2.12+0.03E-06

4.92+0.01E-05
5.67+0.01E-05
5.17+0.01E-05
7.50+£0.02E-05

6.84+0.45E-08
1.49+0.03E-07
1.64+0.06E-07
1.73+0.06E-07

2.88+0.02E-06
4.04+0.03E-06
4.55+0.02E-06
4.80+0.03E-06

3.43+0.22E-08
3.86+0.54E-08

7.54+0.04E-06
1.07+0.01E-05
8.96+0.04E-06
1.46+0.01E-05

8.51+1.02E-09
2.58+0.92E-09
7.61+0.38E-08
2.72+0.07E-07

1.08+0.40E-08
1.30+0.34E-08
1.34+0.36E-08
1.96+0.31E-08

1.73+0.04E-07
5.02+0.11E-07
2.95+0.08E-07
1.30+0.06E-07

5.29+0.01E-05
5.81+0.01E-05
6.46+0.01E-05
7.89+0.02E-05

Tritium
(uCi/mL)

2.86+1.48E-07
3.28+1.27E-07
3.43+1.16E-07
4.58+1.52E-07

2.45+1.46E-07
3.66+1.33E-07
1.93+1.09E-07
4.71+1.58E-07

7.69+1.60E-07
5.00+1.24E-07
7.80+1.30E-07
8.74x1.74E-07

2.03+1.08E-07
1.91+1.23E-07
1.40+1.09E-07
2.86+1.32E-07

0.54+1.12E-07
1.36+1.07E-07

2.08+1.10E-07
1.07+1.12E-07
1.79+1.06E-07
1.55+1.02E-07

1.22+1.03E-07
1.09+1.14E-07
0.82+1.08E-07
1.85+0.98E-07

0.41+1.06E-07
2.67+1.17E-07
0.25+1.09E-07
2.03+0.98E-07

0.41+1.06E-07
1.29+1.13E-07
1.98+1.18E-07
1.39+0.97E-07

3.29+1.14E-07
3.28+1.28E-07
2.26+1.13E-07
3.27+1.42E-07

Calendar Year 2006



L ocation
Code

8604
8604

8612
8612
8612
8612

GSEEP
GSEEP

GSEEP
GSEEP

WP-A
WP-C

WP-H

Note: Bolding convention applied to these data. (See p. E-2E3)

Hydraulic
Position

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

DOWN(3)
DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

DOWN(4)
DOWN(4)

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)

7.32
711

717
721
7.10
7.04

7.13
6.70
6.77
6.76

NS
NS

NS
NS
6.96
6.52
6.94

7.60
757

9.16
757

6.98

Conductivity

(umhos/cm@25°C)

1,293
1,843

1,430
1,536
1543
1,560

813
978
1,065
961

NS
NS

NS
NS
1,231
1421
962

555
767

130
170

1,350
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Table E-2 (concluded)
2006 Indicator Results From the Sand and Gravel Unit

GrossAlpha
(uCi/mL)

1.47+2.74E-09
4.14+2 49E-09

-1.17+1.74E-09

0.67+1.54E-09
-1.31+1.42E-09
-0.12+1.66E-09

-1.59+1.13E-09

0.09+1.16E-09
-0.65+1.25E-09
-0.39+1.69E-09

0.22+1.58E-09
-1.21+1.88E-09

-2.04+1.75E-09

0.76+1.85E-09
-0.75+1.97E-09
-0.80+2.00E-09
-1.28+2.12E-09

-1.24+1.83E-09
-1.09+1.88E-09

-2.66+5.48E-10
-1.13+3.28E-10

0.43+1.90E-09

GrossBeta
(uCi/mL)

4.95+0.01E-05
6.87+0.01E-05

0.90+3.60E-09
1.08+2.86E-09
-1.41+2 95E-09
2.02+2.66E-09

4.18+1.49E-09
7.44+3.09E-09
4.20+2.52E-09
1.62+3.02E-09

1.12+0.33E-08
8.92+3.46E-09

6.37+3.29E-09
8.39+0.52E-08
9.07+0.49E-08
1.03+0.06E-07
1.04+0.06E-07

2.09+2.57E-09
-1.08+3.12E-09

1.65+0.10E-08
2.72+0.12E-08

9.27+0.04E-06

Tritium
(uCi/mL)

3.29+1.14E-07
3.49+1.18E-07

2.90+1.43E-07
4.16x1.27E-07
2.92+1.08E-07
1.92+1.02E-07

4.47+1.28E-07
4.37+1.31E-07
3.82+1.11E-07
4.00+1.36E-07

3.20+1.42E-07
3.71+1.04E-07

1.37+0.98E-07
2.15+1.13E-07
2.78+1.23E-07
1.90+0.98E-07
1.61+1.20E-07

1.99+1.21E-07
2.55+1.07E-07

1.26+0.05E-05
3.57+0.08E-05

2.36+0.18E-06

Calendar Year 2006



L ocation
Code

302
302
302

402
402

204
204
204
204

206
206

208
208

Note: Bolding convention applied to these data. (See p. E-2E3)

2006 Indicator Results From the Lavery Till-Sand Unit

Hydraulic
Position

UP(1)
UP(2)
UP(3)

UP(1)
UP(3)

DOWN(1)
DOWN(2)
DOWN(3)
DOWN(4)

DOWN(1)
DOWN(3)

DOWN(1)
DOWN(3)

pH
(SV)

6.95
6.84
6.65

7.09
7.00

7.36
7.52
7.40
7.39

7.48
7.28

7.93
7.79

Table E-3

Conductivity

(umhos/cm@25°C)

4,078
4,251
4,648

3,246
3,332

1,244
1,283
1,314
1,402

1,372
1,432

287
258

GrossAlpha
(uCi/mL)

1.55+1.20E-09
0.00+7.36E-09
-1.25+0.55E-08

-2.35+6.12E-09
-2.70+3.95E-09

-1.94+1.60E-09
0.40+1.14E-09
0.21+2.47E-09

-0.53+1.34E-09

0.00+1.75E-09
0.00+1.80E-09

0.75+5.07E-10
3.90+4.81E-10

GrossBeta
(uCi/mL)

8.64+2.55E-09
0.55+1.55E-08
4.31+8.76E-09

1.69+8.05E-09
-0.16+5.84E-09

3.61+2.59E-09
3.38+3.34E-09
4.10+3.50E-09
0.89+2.98E-09

2.74x3.40E-09
0.33+2.84E-09

1.12+0.97E-09
1.81+0.69E-09

Tritium
(uCi/mL)

0.33+1.14E-07
0.57+1.06E-07
0.78+1.08E-07

-0.60+1.09E-07
0.11+1.01E-07

0.06+1.12E-07
0.55+1.11E-07
-0.02+1.05E-07
0.29+1.04E-07

0.19+1.13E-07
0.13+1.05E-07

0.11+1.14E-07
-0.79+1.06E-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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Calendar Year 2006



L ocation
Code

908
908

1005
1005

1008C
1008C

906
906

1006
1006

1007
1007

NDATR
NDATR
NDATR
NDATR

909
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)
DOWN(4)

pH
(SV)

6.91
6.64

7.19
7.03

7.52
7.43

7.44
7.25

6.93
6.85

6.94
6.77

8.22
8.13
7.14
7.85

6.84
6.72
6.60

Table E-4
2006 Indicator Results From the Weathered Lavery Till Unit

Conductivity
(umhos/cm@25°C)

2,035
2,618

735
786

556
592

536
557

1,584
1,709

1,247
1,302

698
974
987
887

1,199
1,263
1,281

GrossAlpha
(uCi/mL)

6.59+4.15E-09
1.04+0.41E-08

2.55+1.59E-09
2.04+2.98E-09

-0.55+1.50E-09
2.73+6.32E-10

0.26+1.04E-09
1.34+1.45E-09

4.08+2.18E-09
1.82+1.94E-09

8.59+2.41E-09
6.49+3.03E-09

1.30+1.65E-09
0.38+2.76E-09
1.39+1.91E-09
2.43+2.67E-09

1.05+2.12E-09
-3.45+2.84E-09
2.63+2.56E-09

GrossBeta
(uCi/mL)

2.04+0.51E-08
1.50+0.68E-08

-1.52+2.79E-09
3.44+3.08E-09

0.72+2.60E-09
0.58+1.41E-09

5.69+1.49E-09
4.86+1.91E-09

7.25+3.56E-09
9.47+3.30E-09

4.34+3.00E-09
6.27+3.54E-09

2.99+0.08E-07
3.66+0.09E-07
2.06+0.06E-07
2.94+0.10E-07

2.95+0.08E-07
3.13+0.08E-07
2.85+0.08E-07

Tritium
(uCi/mL)

4.94+9.10E-08
-0.07+1.04E-07

9.52+9.94E-08
0.38+1.07E-07

0.73+1.07E-07
-0.20+1.06E-07

1.16+1.08E-07
1.32+1.05E-07

0.65+1.07E-07
0.60+1.08E-07

0.64+1.09E-07
-1.05+1.07E-07

2.07+0.21E-06
4.27+0.25E-06
3.96+0.21E-06
2.31+0.21E-06

8.23+1.65E-07
8.22+1.32E-07
7.32+1.46E-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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Calendar Year 2006



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
910

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)
DOWN(4)

pH
(SV)

7.27
7.14
7.55
7.06

7.88
7.80
7.63
771

7.46
7.46
7.40
6.37

6.64
6.57
6.48
6.38

6.61
6.41
6.52
6.35

7.24
7.53
7.26
6.69

7.89
1777
7.70
757

7.91
791
7.85
771

9.61
10.43
7.93

Table E-5
2006 Indicator Results From the Unweathered Lavery Till Unit

Conductivity

(umhos/cm@25°C)

1,160
1,450

893
1543

306
472
362
308

480
529
501
518

762
840
840
895

364
556
631
474

717
718
683
810

469

518

325
350
322
350

1,623
509
767

GrossAlpha
(uCi/mL)

-0.43+2.76E-09
-1.04+1.75E-09

0.00+1.62E-09
-1.34+2 89E-09

-0.50+6.22E-10
1.22+4.66E-10
5.46+1.13E-09
5.99+6.56E-10

6.01+8.23E-10
-8.93+8.57E-10
3.42+9.57E-10
-5.29+9.17E-10

0.11+1.50E-09
0.83+2.42E-09
-2.45+1.59E-09
1.03+1.54E-09

0.00+4.76E-10
0.42+1.80E-09
-0.33+1.31E-09
4.64+7.08E-10

-1.73+2.15E-09

0.96+1.25E-09
-0.28+1.36E-09
-0.11+1.56E-09

2.35+1.14E-09
4.31+1.38E-09
1.82+1.28E-09
0.64+1.13E-09

1.03+0.53E-09
0.64+1.35E-09
5.57+8.68E-10
9.07+5.99E-10

-0.48+1.15E-09
-6.84+4.25E-10
1.04+1.74E-09

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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GrossBeta
(uCi/mL)

4.73+3.69E-09
7.70+2.88E-09
5.32+4.12E-09
5.37+3.90E-09

6.89+9.13E-10
1.18+0.94E-09
2.33+1.15E-09
2.17+0.94E-09

1.62+1.37E-09
1.69+2.74E-09
1.22+1.88E-09
1.03+2.32E-09

6.71+3.31E-09
6.26+3.42E-09
7.34+3.32E-09
9.24+3.45E-09

4.61+1.01E-09
0.18+3.57E-09
1.55+2.40E-09
6.35+1.50E-09

8.30+3.58E-09
1.20+0.30E-08
1.22+0.29E-08
1.17+0.32E-08

1.94+2.42E-09
3.11+2.68E-09
2.19+1.50E-09
1.61+2.27E-09

2.58+0.91E-09
-0.51+2.78E-09
3.13+1.25E-09
2.50+1.13E-09

1.75+0.06E-07
8.49+0.21E-08
6.12+0.29E-08

Tritium
(uCi/mL)

0.08+1.09E-07
0.95+1.12E-07
0.21+1.03E-07
8.50+1.71E-07

0.86+1.13E-07
1.26+1.19E-07
1.67+9.23E-08
0.30+1.02E-07

1.10+0.17E-06
1.19+0.17E-06
1.17+0.12E-06
1.11+0.18E-06

-0.35+£1.06E-07
0.47+1.16E-07
0.62+9.09E-08
0.47+1.01E-07

0.94+1.07E-07
0.68+1.16E-07
6.22+9.64E-08
-3.71+9.43E-08

3.61+1.42E-07
1.79+1.22E-07
1.87+1.00E-07
2.34+1.28E-07

1.22+1.08E-07
2.31+1.25E-07
1.81+0.98E-07
2.27+1.27E-07

2.58+9.93E-08
-0.05+1.14E-07
2.47+9.15E-08
1.70+9.69E-08

2.39+1.10E-07
0.47+1.03E-07
-2.44+9.41E-08
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L ocation
Code

901
901

902
902

1008B
1008B

903
903

8610
8610

8611
8611

Note: Bolding convention is not applicable to these data.

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)

pH
(SV)

7.68
7.68

7.90
7.74

7.92
7.79

747
7.33

7.93
7.64

7.55
7.44

Table E-6
2006 Indicator Results From the Kent Recessional Sequence

Conductivity

(umhos/cm@25°C)

320
352

386
418

323
376

828
910

999
1,139

864
935

GrossAlpha
(uCi/mL)

4.70+4.22E-10
5.46+4.08E-10

2.73+9.39E-10
1.55+0.75E-09

0.47+1.70E-09
1.07+0.70E-09

-0.08+1.05E-09
-2.96+9.77E-10

-0.54+2 89E-09
0.24+1.02E-09

0.38+2.43E-09
0.73+1.97E-09

GrossBeta
(HCi/mL)

2.22+0.75E-09
2.59+0.76E-09

2.24+1.34E-09
3.57+1.11E-09

3.70+2.64E-09
1.47+0.87E-09

1.84+2.02E-09
3.47+3.07E-09

4.03+2.60E-09
2.84+3.13E-09

-1.01+3.64E-09
4.27+1.84E-09

Tritium
(HCi/mL)

-0.06+1.05E-07
-3.96+9.36E-08

1.18+1.10E-07
0.30+1.04E-07

-0.16+1.03E-07
0.29+1.05E-07

-4.49+9.87E-08
0.09+1.05E-07

0.41+1.05E-07
-1.99+1.04E-07

0.55+1.04E-07
-1.51+1.05E-07

Sample collection quarter is noted in parentheses next to hydraulic position. Hydraulic position is relative to
other wells within the same hydrogeol ogic unit.

Table E-7
2006 Metals Results for Early Warning Monitoring Wells
L ocation Sample Aluminum Iron M anganese
Cade Quarter Total Tatal Total
(hg/L) (hg/L) (hg/L)
502 1) 44 1,710 42
(3) 119 5,450 9.0

Note: Bolding convention is not applicable to these data.
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Table E-8
2006 Volatile Organic Compound Results
at Selected Groundwater Monitoring Locations

Location Sampling 1,1-DCA DCDFMeth 11-DCE  1,2-DCE 12-DCE  111-TCA Vinyl

Cade Quarter (ug/L) (ug/L) (ug/L) (total) (trans) (ug/L) Chlaride
(Hg/L) (Hg/L) (Hg/L)
SP12 1 <5.0 <1.0 <5.0 NS <1.0 <5.0 <10.0
3 <5.0 <5.0 <5.0 NS <5.0 <5.0 <10.0
803 1 <5.0 <1.0 <5.0 NS <1.0 <5.0 <10.0
2 <5.0 <5.0 <5.0 NS <5.0 <5.0 <10.0
3 <5.0 <5.0 <5.0 NS <5.0 <5.0 <10.0
4 <5.0 <5.0 <5.0 NS <5.0 <5.0 <10.0
8609 1 <5.0 <5.0 <5.0 NS <5.0 <5.0 <10.0

8612 1 9.60 2.8% <5.0 26.5 <5.0 0.972 0.42

2 7.25 3.1@ <5.0 215 <5.0 0.862 <10.0
3 7.50 2.6% <5.0 23.0 <5.0 0.842 <10.0
4 6.95 2.42 <5.0 235 <5.0 0.992 <10.0

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-9
2006 Tributyl Phosphate Results
at Selected Groundwater Monitoring Locations

L ocation Sampling Tributyl Phosphate(TBP)
Cade Quarter (ug/L)
111 1 8.0%
3 12.0%
8605 1 245
3 190

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.

VWVDP Annual Ste Environmental Report Calendar Year 2006



Table E-10

2006 Results for Metals in Groundwater
Title 6 NYCRR Appendix 33 List

L ocation Hyd(a}ulic Antimony Arsenic Barium Beryllium Cadmium Chromium Cobalt Copper
Code Position (mgL)  (gL)  (gL)  (ugL) (hglL) (mgL)  (ugl)  (ugL)

Sand and Grave

706 UP(1) <10 <10 14 <1 <5 228 <50 <25
706 UP(2) <10 <10 166 <1 <5 3,942 <50 79
706 UP(3) <10 <10 161 <1 <5 1,190 <50 <25
706 UP(4) <10 <10 162 <1 <5 34 <50 <25
1304 UP(1) <10 <10 128 <1 <5 6 <50 <25
1304 UP(2) <10 <10 263 <1 <5 <5 <50 <25
1304 UP(3) <10 <10 161 <1 <5 <5 <50 <25
1304 UP(4) <10 <10 88 <1 <5 <5 <50 <25
1302 DOWN(1) <10 <10 294 <1 <5 <5 <50 <25
1302 DOWN(2) <10 <10 186 <1 <5 <5 <50 <25
1302 DOWN(3) <10 <10 182 <1 <5 <5 <50 <25
1302 DOWN(4) <10 <10 156 <1 <5 <5 <50 <25
111 DOWN(1) <4 <3 111 <0.1 <1 <2 5 2
502 DOWN(1) NS <3 281 NS <1 369 <1 3
502 DOWN(3) NS <6 511 NS <1 1,020 1 7
8605 DOWN(1) <4 7 174 0.1 <1 <2 1 <1
Weathered Till
NDATR DOWN(1) <10 <10 44 <1 <5 <5 <50 <25
NDATR DOWN(2) <10 <10 51 <1 <5 <5 <50 <25
NDATR DOWN(3) <10 <10 55 <1 <5 <5 <50 <25
NDATR DOWN(4) <10 <10 63 <1 <5 <5 <50 <25
909 DOWN(1) <10 14 208 <1 <5 <5 <50 <25
Unweathered Till
405 UP(1) <10 <10 79 <1 <5 287 <50 <25
405 UP(2) <10 <10 84 <1 <5 90 <50 <25
405 UP(3) <10 <10 124 <1 <5 1,880 <50 <25
405 UP(4) <10 <10 109 <1 <5 581 <50 <25
1303 UP(1) <10 14 246 <1 <5 21 <50 <25
1303 UP(2) <10 15 280 <1 <5 21 <50 <25
1303 UP(3) <10 17 268 <1 <5 24 <50 <25
1303 UP(4) <10 14 211 <1 <5 19 <50 <25

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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Location  Hydraulic
Code Position
Sand and Grave
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)
111 DOWN(1)
502 DOWN(1)
502 DOWN(3)
8605 DOWN(1)
Weathered Till
NDATR  DOWN(1)
NDATR  DOWN(2)
NDATR  DOWN(3)
NDATR  DOWN(4)
909 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)

2006 Results for Metals in Groundwater

Table E-10 (concluded)

Title 6 NYCRR Appendix 33 List

Leed Mercury Nickel Selenium Silver Thallium Tin  Vanadium Zinc

(hgL)

<3
<3
<3
<3

<3
<3
<3
<3

<3
<3
<3
<3

<3

<3
<3

<3

<3
<3
<3
<3

<3
<3

<3

(hgL)

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

<0.1

<0.1
<0.1

<0.1

<0.2
<0.2
<0.2
<0.2

<0.2

<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2

(MgL)  (uglL)
695 <5
1,080 <5
2,520 <5
213 <5
<40 <5
<40 <5
<40 <5
<40 <5
<40 <5
<40 <5
<40 <5
<40 <5
5 <4
19 <4
60 <5
<1 <4
<40 <5
<40 <5
<40 <5
<40 <5
<40 <5
893 <5
1,070 <5
1,260 <5
1,140 <5
<40 <5
<40 <5
<40 <5
<40 <5

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 position is relative to

other wells within the same hydrogeologic unit.
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(hgL)

<10
<10
<10
<10

<10
<10
<10
<10

<10
<10
<10
<10

<1

<1
<1

<1

<10
<10
<10
<10

<10

<10
<10
<10
<10

<10
<10
<10
<10

(hgL)

<10
<10
<10
<10

<10
<10
<10
<10

<10
<10
<10
<10

<6

NS
NS

<6

<10
<10
<10
<10

<10

<10
<10
<10
<10

<10
<10
<10
<10

(hglL)

<3,000
<3,000
<3,000
<3,000

<3,000
<3,000
<3,000
<3,000

<3,000
<3,000
<3,000
<3,000

<5

NS
NS

<5

<3,000
<3,000
<3,000
<3,000

<3,000

<3,000
<3,000
<3,000
<3,000

<3,000
<3,000
<3,000
<3,000

(hglL)

<50
<50
<50
<50

<50
<50
<50
<50

<50
<50
<50
<50

<1

<1

<50
<50
<50
<50

<50

<50
<50
<50
<50

<50
<50
<50
<50

(hgL)

<20
<20
<20
<20

<20
<20
<20
<20

<20
<20
<20
<20

<20
<20
<20

37

<20

<20
<20
<20
<20
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Table E-11
2006 Radioactivity in Groundwater From Selected
Monitoring Locations

L ocation Hydraulic C-14 Sr-90 Tc-99
Code Paosition (MCi/mL) (MCi/mL) (MCi/mL)
Sandand Gravel

401 UP(1) -1.12+2.60E-08 2.24+0.89E-09 0.20+1.90E-09
706 UP(1) 0.12+2.52E-08 1.63+0.66E-09 0.40+2.01E-09
706 UP(2) -0.28+2.14E-08 1.98+0.84E-09 1.09+1.70E-09
706 UP(3) 0.35+2.70E-08 2.01+0.89E-09 1.25+2.08E-09
706 UP(4) -0.93+2.43E-08 2.25+0.90E-09 0.96+1.99E-09
1304 UP(1) 2.71+3.42E-08 0.96+3.42E-10 -1.14+1.78E-09
1304 UP(2) 0.99+2.14E-08 3.84+1.02E-09 1.46+1.68E-09
1304 UP(3) -1.97+2.70E-08 7.44+5.38E-10 2.62+2.11E-09
1304 UP(4) -1.46+2.42E-08 2.47+4.34E-10 1.27+2.01E-09
1302 DOWN(1) 1.14+3.35E-08 2.12+2.41E-10 -0.76x1.78E-09
1302 DOWN(2) 0.19+2.18E-08 1.24+5.84E-10 1.58+1.73E-09
1302 DOWN(3) 0.00+2.70E-08 -2.48+6.32E-10 0.91+2.11E-09
1302 DOWN(4) -0.31+2.45E-08 1.11+4.07E-10 8.61+2.76E-09
111 DOWN(1) NS 2.49+0.02E-06 NS

406 DOWN(1) -2.33+2.58E-08 8.02+5.12E-10 2.19+2.08E-09
408 DOWN(1) 1.17+2.38E-08 8.55+0.01E-05 1.48+0.22E-08
501 DOWN(1) NS 5.48+0.01E-05 NS

502 DOWN(1) NS 5.34+0.01E-05 NS
8605 DOWN(1) NS 5.68+0.04E-06 NS

8609 DOWN(1) NS 8.59+0.13E-07 NS

8609 DOWN(3) NS 1.02+0.04E-06 NS

116 DOWN(1) NS 1.33+0.02E-06 NS

116 DOWN(3) NS 2.27+0.06E-06 NS

801 DOWN(1) NS 3.24+0.03E-06 NS

801 DOWN(2) NS 4.87+0.03E-06 NS

801 DOWN(3) NS 5.12+0.09E-06 NS

801 DOWN(4) NS 6.84+0.04E-06 NS

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-11 (continued)

2006 Radioactivity in Groundwater From Selected

Monitoring Locations

L ocation Hydraulic
Code Paosition

Sand and Gravel (concluded)

8603 DOWN(1)
8603 DOWN(3)
Weathered Till
NDATR DOWN(1)
NDATR DOWN(3)
909 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)

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.

C-14
(LCi/mL)

NS

-1.72+2 59E-08
-1.33+3.34E-08

-0.85+2.63E-08

-3.70+2.53E-08
-0.50+2.13E-08
-1.50+2.67E-08
-0.16+2.45E-08

0.83+2.47E-08
1.20+2.20E-08
-1.11+2.68E-08
-0.06+2.45E-08
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Sr-90
(HCi/mL)

2.36x0.01E-05
3.52+0.02E-05

1.35+0.04E-07
7.56+0.32E-08

1.37+0.04E-07

3.85+1.04E-09
1.29+5.72E-10
8.87+6.16E-10
7.96+6.20E-10

-0.76+3.21E-10
1.85+3.50E-10
1.82+4.98E-10
1.26+5.79E-10

Tc-99
(HCi/mL)

NS

0.26+1.80E-09
2.90+2.14E-09

-0.94+1.84E-09

-0.97+1.97E-09
1.44+1.69E-09
1.10+2.13E-09
1.94+2.02E-09

-1.34+1.97E-09
2.26+1.72E-09
0.47+2.09E-09
2.20+2.04E-09
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L ocation Hydraulic
Code Position
Sand and Grave
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)
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)

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)
2006 Radioactivity in Groundwater From Selected

1-129
(HCi/mL)

1.44+0.76E-09

-0.84+4.87E-10
-1.16+4.67E-10
2.60+6.19E-10
3.16+6.85E-10

1.68+3.27E-09
0.08+5.32E-10
1.37+2.92E-10
0.00+7.92E-10

3.51+4.77E-10
0.40+1.13E-09
2.00+6.75E-10
-1.58+9.35E-10

3.55+4.35E-10

0.72+6.81E-10

9.04+9.14E-10
1.32+0.98E-09

6.91+1.18E-09

0.62+1.27E-09
1.82+5.37E-10
1.95+3.50E-10
-2.18+3.82E-10

0.31+1.08E-09
1.58+3.69E-10
0.67+4.65E-10
1.99+5.43E-10

Cs-137
(HCi/mL)

-0.34+1.90E-09

0.86+2.62E-09
0.00+6.26E-09
0.68+1.76E-09
-1.09+2.52E-09

0.00+2.88E-09
0.89+2.63E-09
0.64+1.83E-09
-1.13+2.65E-09

0.00+2.82E-09
0.00+5.40E-09
1.92+2.01E-09
-1.77+2 48E-09

-0.10+3.15E-09

0.44+5.18E-09

1.15+1.80E-09
0.92+3.78E-09

-1.38+1.92E-09

-0.74+2.05E-09
1.24+7.50E-09
1.81+3.22E-09

-0.04+2.90E-09

3.76x2.83E-09
-0.93+2.83E-09
-0.23+1.79E-09
2.06+2.95E-09
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Monitoring Locations

Ra-226
(HCi/mL)

5.56x3.27E-10

2.18+2.07E-10
7.97+3.61E-10
4.36+2.07E-10
3.33+1.79E-10

4.16+2.37E-10
9.19+4.63E-10
2.73x1.89E-10
1.87+1.61E-10

4.83+2.55E-10
2.82+3.09E-10
3.69+2.39E-10
2.49+1.73E-10

3.84+2.80E-10

3.95+2.88E-10

2.69+2.69E-10
1.92+2.00E-10

3.89+2.69E-10

1.11+2.44E-10
1.82+2.22E-10
3.70+2.84E-10
3.47+1.79E-10

0.65+3.02E-10
2.77+3.04E-10
2.08+2.08E-10
0.43+1.23E-10

Ra-228
(HCi/mL)

1.02+0.35E-09

3.18+2.90E-10
1.29+0.50E-09
8.24+6.43E-10
7.11+3.86E-10

4.19+2.18E-10
6.19+3.23E-10
4.71+4.44E-10
7.52+4.08E-10

1.71+2.34E-10
1.58+2.23E-10
4.72+5.64E-10
9.35+4.70E-10

4.37+3.37E-10

1.61+0.36E-09

-0.42+2.09E-10
1.17+0.58E-09

-1.74+1.90E-10

4.41+2 98E-10
6.83+3.21E-10
-1.36+4.34E-10
6.59+3.77E-10

1.48+0.90E-09
4.57+3.68E-10
5.74+4.70E-10
4.56+3.53E-10

U-232
(HCi/mL)

-0.89+3.05E-11

0.23+5.44E-11
2.12+2.18E-11
1.66+4.71E-11
1.14+2.80E-11

-0.85+3.46E-11
-1.34+3.92E-11
1.00+1.81E-11
0.58+1.79E-11

-2.96+4.79E-11
-0.91+4.09E-11
-0.53+1.71E-11
-1.19+2 30E-11

-4.12+4.12E-11

-3.50+4.62E-11

2.02+4.01E-11
-1.20+2.97E-11

5.60+4.28E-11

1.46+3.88E-11
-4.42+9.51E-12
2.05+2.88E-11
1.35+4.21E-11

1.83+1.12E-10
5.32+4.13E-11
0.00+1.92E-10
-4.87+4.06E-11
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L ocation Hydraulic
Code Position

Sand and Grave
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)

Weathered Till

NDATR DOWN(1)

NDATR DOWN(3)
909 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)

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

Table E-11 (concluded)
2006 Radioactivity in Groundwater From Selected

U-233/234
(LCi/mL)

1.48+0.88E-10

0.10+3.85E-11
1.42+0.88E-10
8.19+6.79E-11
1.63+0.83E-10

2.05+0.96E-10
2.42+1.06E-10
2.50+1.00E-10
2.15+0.91E-10

1.00+0.90E-10
1.58+0.77E-10
1.67+1.04E-10
1.12+0.68E-10

1.77+0.96E-10

2.73+1.26E-10

1.14+0.22E-09
2.06+0.23E-09

5.18+1.47E-10

3.98+1.32E-10
3.24+1.04E-10
1.95+1.06E-10
4.25+1.37E-10

2.73+1.26E-10
1.98+0.92E-10
2.83+1.10E-10
2.87+1.04E-10

U-235/236
(HCi/mL)

9.38+7.22E-11

1.66+4.54E-11
1.70+4.67E-11
2.75x4.22E-11
8.18+5.67E-11

8.33+6.17E-11
3.15+4.57E-11
1.05+2.05E-11
2.33+3.20E-11

-1.12+4.09E-11
2.93+3.57E-11
-1.09+3.22E-11
2.52+3.12E-11

1.68+3.79E-11

1.49+4.21E-11

1.32+0.78E-10
1.53+0.65E-10

1.84+2.95E-11

7.83+6.03E-11
1.07+2.42E-11
0.38+2.85E-11
9.57+7.12E-11

7.45+7.24E-11
-0.45+2.30E-11
8.26+6.33E-11
8.15+5.66E-11

other wells within the same hydrogeologic unit.
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U-238
(HCi/mL)

8.74x7.25E-11

-1.50+1.32E-11
1.03+3.82E-11
4.53+4.75E-11
6.65+5.33E-11

1.35+0.76E-10
2.39+1.04E-10
2.50+1.00E-10
1.50+0.75E-10

2.64+5.25E-11
1.40+0.70E-10
1.59+0.99E-10
1.71+0.80E-10

1.05+3.88E-11

2.37+1.16E-10

1.29+0.24E-09
1.62+0.20E-09

5.04+1.44E-10

3.46x1.21E-10
1.71+0.75E-10
1.61+1.00E-10
2.04+0.92E-10

1.33+0.92E-10
1.07+0.70E-10
2.41+1.05E-10
1.03+0.62E-10

Total U
(Hg/mL)

4.55+0.20E-04

1.25+0.09E-04
0.00+3.24E-04
2.48+0.17E-04
2.71+0.12E-04

6.26+0.16E-04
8.51+0.42E-04
6.35+0.17E-04
5.09+0.16E-04

5.43+0.17E-04
0.00+3.24E-04
4.49+0.16E-04
5.35+0.15E-04

2.29+0.10E-04

6.78+0.17E-04

3.11+0.07E-03
4.66+0.11E-03

1.22+0.04E-03

1.03+0.03E-03
9.19+0.52E-04
5.49+0.19E-04
9.47+0.26E-04

6.06+0.15E-04
7.63+0.53E-04
6.50+0.19E-04
8.85+0.22E-04
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COMPOUND

PQL
(Mg/L)

6 NYCRR® Appendix 33 \olatiles

Acetone
Acetonitrile
Acrolen
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

'50101010101mmmmmm'am'amm'a"a‘mmmm'a‘lj'é's

6 NYCRR® Appendix 33 Metals

Aluminum®
Antimony
Arsenic
Barium
Beryllium
Cadmium
Chromium
Cobalt

gor~8888

Table E-12
Practical Quantitation Limits (PQLYS)

COMPOUND

PQL
(Mg/L)

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

01010101010101'5'5010101010101010180101'5"5‘0101'5‘01'@

6 NYCRR® Appendix 33 Metals

Lead
Manganese®
Mercury
Nickd
Sdenium
Silver
Thalium

Tin

gBBméﬁﬁw

w

Note: Specific quantitation limits are highly matrix dependent and may not always be achievable.
aTitle 6 of the Official Compilation of Codes, Rules, and Regulations of the Sate of New York.
® Not a 6 NYCRR Appendix 33 parameter; sampled for the north plateau early warning program.
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COMPOUND

Acenaphthene
Acenaphthylene
Acetophenone
2-Acetylaminofluorene
4-Aminobiphenyl

Aniline

Anthracene

Aramite
Benzo[a]anthracene
Benzo[d] 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)phthal ate
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

Table E-12 (continued)

BREEBEEEEEEEEEEEEEEEE6E6E5E6E6E668656566866868686868688665

Practical Quantitation Limits (PQLS)

PQL
(Mg/L)

6 NYCRR® Appendix 33 Semivolatiles

COMPOUND PQL
(g/L)

6 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-Naphthogquinone
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-Nitrasomethyl ethylamine
N-Nitrosomorpholine
N-Nitrosopiperidine
N-Nitrosopyrralidine
Naphthalene

0,0,0-Triethyl phosphorothioate
0,0-Diethyl 0-2-pyrazinyl- phosphorothi oate

BEeEBgSBbEbEEEEA8bEEEEEEE58888888lBEEEEREEEE

Note: Specific quantitation limits are highly matrix dependent and may not always be achievable.
aTitle 6 of the Official Compilation of Codes, Rules, and Regulations of the Sate of New York.
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COMPOUND

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

Table E-12 (concluded)
Practical Quantitation Limits (PQLS)

PQL
(Mg/L)

6 NYCRR® Appendix 33 Semivolatiles

EBEBEEEEERBEERRNEEEBEE

5
10

COMPOUND

PQL
(Mg/L)

6 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-Nitrophenoal
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.
aTitle 6 of the Official Compilation of Codes, Rules, and Regulations of the Sate of New York.
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Appendix F

Summary of Biological Data

VWWDP Annual Ste Environmental Report Calendar Year 2006



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
(uCi/mL)

BFMBLSY
(WNW Farm)
Annual

BFMCTLS
(Contral)
Annual

BFMSCHT
(SFarm)
Annual

BFMWIDR
(SEFarm)
1st Quarter
2nd Quarter
3rd Quarter
4th Quarter

Note: Bolding convention applied to these data. See page F-2&3

VWVDP Annual Site Environmental Report

K-40
(uCi/mL)

1.58+0.18E-06

1.40+0.16E-06

1.12+0.15E-06

1.11+0.18E-06
1.20+0.10E-06
1.47+0.14E-06
1.30+0.14E-06

Table F-1
2006 Radioactivity Concentrations in Milk

Sr-90
(uCi/mL)

0.36+1.04E-09

-3.39+7.35E-10

1.04+1.01E-09

1.13+0.93E-09
1.03+6.42E-10
1.72+0.78E-09
-4.84+9.04E-10

1-129
(uCi/mL)

0.95+1.96E-10

-0.17+3.42E-10

-0.27+2.16E-10

-2.49+4 32E-10
3.03+3.26E-10
-1.25+4.21E-10
0.19+1.56E-10

Cs137

2.88+3.32E-09

-2.08+3.20E-09

-0.42+3.09E-09

9.99+5.97E-09
1.05+2.27E-09
2.62+3.18E-09
3.64+3.96E-09
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Table F-2

2006 Radioactivity Concentrations in Venison

L ocation % Moisture H-3 K-40 Sr-90 Cs137
(uCi/mL) (uCi/g - dry) (uCi/g - dry) (uCi/g - dry)

Deer Background

(BFDCTRL 11/06) 74.3 0.71+1.07E-07 1.04+0.08E-05 5.89+3.09E-09 7.37+3.65E-08

Deer Background

(BFDCTRL 11/06) 75.0 5.55+9.62E-08 1.16+0.07E-05 4.38+3.13E-09 0.00+£3.76E-08

Deer Background

(BFDCTRL 11/06) 72.1 9.03+£9.64E-08 1.28+0.11E-05 0.25+2.20E-09 3.35+2.11E-08

Deer Near-Site

(BFDNEAR10/06) 70.4 2.37+0.71E-07 1.08+0.06E-05 1.69+2.76E-09 2.42+0.13E-06

Deer Near-Site

(BFDNEAR11/06) 72.8 6.95+9.41E-08 1.11+0.06E-05 -1.19+2.16E-09 3.71+1.85E-08

Deer Near-Site

(BFDNEAR12/06) 724 1.47+0.98E-07 1.01+0.05E-05 0.24+2.20E-09 5.74+0.32E-07

Note: Bolding convention applied to these data. See page F-2&3
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L ocation

APPLES

Background
(BFVCTRA)

Near-Site
(BFVNEAAF)

BEANS

Background
(BFVCTRB)

Near-Site
(BFVNEAB)

CORN

Background
(BRFVCTRO)

Near-Site
(BFVNEAC)

Table F-3

2006 Radioactivity Concentrations in Food Crops

% Moisture

86.6

83.9

84.0

929

75.4

81.3

H-3
(uCi/mL)

0.93+1.13E-07

1.35+1.15E-07

-0.64+1.10E-07

0.42+1.14E-07

0.28+1.12E-07

0.54+1.12E-07

K-40
(kCi/g - dry)

7.15+0.69E-06

9.94+0.53E-06

2.94+0.13E-05

3.22+0.14E-05

1.22+0.08E-05

1.53+0.09E-05

Note: Bolding convention not applicable to these data.
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Co-60
(uCilg - dry)

1.33+2.78E-08

0.01+1.28E-08

0.30+2.78E-08

-1.56+3.25E-08

-0.64+1.95E-08

-0.07+2.99E-08

Sr-90
(kCi/g - dry)

0.51+2.26E-09

5.14+2.40E-09

9.20+3.12E-09

2.25+0.39E-08

-0.64+1.93E-09

1.53+1.84E-09

Cs137
(kCi/g - dry)

-1.04+2.72E-08

0.83+1.14E-08

0.70+2.35E-08

2.07+2.63E-08

1.80+1.84E-08

4.18+3.89E-08
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Species

Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker

Average % Moisture

Median
Maximum
Minimum

NA - Not applicable

% Moisture

76.3
79.3
79.4
79.8
79.1
80.3
795
814
79.6
795

79.4

Table F-4
2006 Radioactivity Concentrations in Edible Portions of Fish From
Cattaraugus Creek

Annual 2006
Sr-90 Cs137
(uCi/g-dry)  (uCig-dry)
NR -0.96+2.10E-08
NR 0.39+1.72E-08
NR -0.33£2.13E-08
NR -0.70+1.62E-08
NR -0.85+2.18E-08
NR 0.86+1.56E-08
NR -0.20+1.87E-08
NR 2.51+2.51E-08
NR 0.51+1.84E-08
NR 0.00+2.74E-08
NA <1.98E-08
NA <2.74E-08
NA <1.56E-08

Cattaraugus Creek above the Springville Dam (BFFCATC)

NR - No strontium-90 data were reported because of a problemwith analytical quality control.
Note: Bolding convention applied to these data. See page F-2&3
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Species

Steelhead Trout
Steelhead Trout
Steelhead Trout
Steelhead Trout
Steelhead Trout
Steelhead Trout
Steelhead Trout
Steelhead Trout
Steelhead Trout
Steelhead Trout

Average % Moisture

Median
Maximum
Minimum

Table F-4 (continued)
2006 Radioactivity Concentrations in Edible Portions of Fish From
Cattaraugus Creek

Cattaraugus Creek below the Springville Dam (BFFCATD)

% Moisture

74.4
74.8
76.8
75.3
75.0
76.2
70.3
77.9
78.4
70.2

749

Annual 2006
Sr-90 Cs-137

(uCi/g - dry) (uCi/g - dry)
-0.29+1.00E-09 3.02+2.24E-08
7.77+2.21E-09 2.13+4.24E-08
NR 0.74+1.66E-08
-0.22+1.82E-09 0.75+£1.62E-08
0.59+2.45E-09  -0.58+1.94E-08
2.10+2.37E-09  -0.42+1.33E-08
1.42+1.19E-09 0.97+1.23E-08
1.22+2.49E-09 0.60+1.34E-08
NR 0.00+2.35E-08
-1.45+1.03E-09 1.00+1.64E-08
<2.10E-09 <1.65E-08
7.77E-09 3.02E-08
<1.00E-09 <1.23E-08

NR - No strontium-90 data were reported because of a problemwith analytical quality control.
Note: Bolding convention applied to these data. See page F-2&3
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Species

Brown Trout
White Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Hog-nosed Sucker
Brown Trout
Brown Trout
White Sucker
White Sucker
Hog-nosed Sucker

Average % Moisture

Median
Maximum
Minimum

NA - Not applicable

Cattaraugus Creek Background (BFFCTRL)

% Moisture

78.0
79.2
78.7
79.2
77.9
80.6
80.1
814
80.8
795

795

Table F-4 (concluded)
2006 Radioactivity Concentrations in Edible Portions of Fish From
Cattaraugus Creek

Annual 2006
Sr-90 Cs-137
(uCilg - dry) (uCilg - dry)
NR 1.28+1.84E-08
NR 0.14+1.67E-08
NR 0.31+1.28E-08
NR 1.35+2.20E-08
1.54+2.84E-09 -4.91+9.84E-09
NR 2.50+1.86E-08
NR 1.18+4.86E-08
NR 0.25+1.49E-08
NR 1.28+1.71E-08
NR 2.28+2.77E-08
NA <1.78E-08
NA 2.50E-08
NA <9.84E-09

NR - No strontium-90 data were reported because of a problemwith analytical quality control.
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
Soils Cleanup Objectives and Cleanup Levels?

TAGM #4046 Eastern U.S, 6 NYCRR Subpart 375-6.8(a)"

Analyte Units _ a . . o
Background Concentrationsfor Soil Remedial Soil Cleanup Objectives

Aluminum mg/kg (ppm) 33,000 --
Antimony mg/kg (ppm) - -
Arsanic mg/kg (ppm) 31 13
Barium mg/kg (ppm) 15-600 350
Beryllium mg/kg (ppm) 0-1.75 72
Cadmium mg/kg (ppm) 0.1-1 25
Calcium mg/kg (ppm) 130-35,000 --
Chromium mg/kg (ppm) 1.5-40° 30
Cobalt mg/kg (ppm) 2.5-60° --
Copper mg/kg (ppm) 1-50 %0
Iron mg/kg (ppm) 2,000-550,000 --

L ead mg/kg (ppm) 4-61° 63
Magnesium mg/kg (ppm) 100-5,000 --
Manganese mg/kg (ppm) 50-5,000 1,600
Mercury mg/kg (ppm) 0.001-0.2 0.18
Nickel mg/kg (ppm) 0.5-25 30
Potassum mg/kg (ppm) 8,500-43,000° --
Sdenium mg/kg (ppm) 0.1-39 39
Slver mg/kg (ppm) -- 2
Sodium mg/kg (ppm) 6,000-8,000 -
Thallium mg/kg (ppm) -- --
Vanadium mg/kg (ppm) 1-300 -
Zinc mg/kg (ppm) 950 109

-- No reference level available for these analytes
aSource: New York Sate Department of Environmental Conservation “ Technical and Administrative Guidance
Memorandum (TAGM) #4046"
b Source: 6 NYCRR Subpart 375-6.8(a) Remedial Soil Cleanup Objectives: Unrestricted Use Soil Cleanup Objectives
¢ New York Sate background
4 Background levelsfor lead vary widely. Average levelsin 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 Contaminated Sediment?

Analyte Units Lowest Effect Level’ SevereEffect Level®
Aluminum mg/kg (ppm) - -
Antimony mg/kg (ppm) 20(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) 06 (P 9.0(L)
Calcium mg/kg (ppm) - -
Chromium mog/kg (ppm) 260(P 1100 (P)
Cabalt mg/kg (ppm) - -
Copper mg/kg (ppm) 160 (P) 1100 (P)
Iron % 20(P) 40P
Lead mg/kg (ppm) 310 (P 1100(L)
Magnesum mg/kg (ppm) - -
Manganese mg/kg (ppm) 460.0 (P) 1,200.0 (L)
Mercury mg/kg (ppm) 0.15(L) 13(L)
Nickel mg/kg (ppm) 160 (P 50.0(L)
Potassum mog/kg (ppm) - -
Sdenium mg/kg (ppm) -- --
Slver mog/kg (ppm) 10(L) 22 (L)
Sodium mg/kg (ppm) - -
Thallium mog/kg (ppm) - -
Vanadium mg/kg (ppm) -- --
Zinc mg/kg (ppm) 120.0 (PL) 270.0 (L)

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).

-- 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
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Table G-1C
Screening Thresholds for In-Water and Riparian Management of Sediment
and Dredge Material®

Analyte Units No Appr eciable Contamination L eve
Arsenic mg/kg (ppm) <14
Cadmium mg/kg (ppm) <12
Copper mg/kg (ppm) <33
Lead mg/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”

Table G-1D
Radionuclide Comparison Values for Soils

NUREG-1757 Screening Values

. . . 4
Conaultation Triggersfor Soil Contamination of Common Radionudides for

Radionuclide Units

Residential Sail Industrial/Commercial Soil Surface Contamination

Concentration Concentration Leveld
Co-60 uCilg 4E-06 6E-06 3.8E-06
S-90 uCilg - - 1.7E-06
Sr-90+D° uCilg 2.3E-05 1.07E-03 -
Cs-137 uCilg - - 1.1E-05
Cs137+D° uCilg 6E-06 1.1E-05 -
U-234 uCilg 4.01E-04 3.31E-03 1.3E-05
U-235 uCilg - - 8E-06
U-235+D° uCilg 2.0E-05 3.9E-05 2.9e-07
U-238 uCilg - - 1.4E-05
U-238+D° uCilg 7.4E-05 1.79E-04 5E-07
Total U ng/g 4.7E+01 1.23E+03 -
Pu-238 uCi/g 2.97E-04 1.64E-03 2.5E-06
Pu-239 uCi/g 2.59E-04 1.43E-03 2.3E-06
Am-241 uCi/g 1.87E-04 5.68E-04 2.1E-06

-- No referencetrigger available

aMemorandum of Understanding between the Environmental Protection Agency and the Nuclear Regulatory
Commission "Consultation and Finality on Decommissioning and Decontamination of Contaminated Stes,"
September 2002.

® U.S. Nuclear Regulatory Commission. Consolidated Decommissioning Guidance: Characterization, Survey, and
Determination of Radiological Criteria. NUREG-1757, \ol. 2, Rev. 1. September 2006.

¢ Concentrations apply to the parent radionuclide but assume that the daughter products are present in equilib-
rium.
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Appendix G-2

Soil and Sediment Data
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Table G-2A
2006 Contaminants in On-Site Soils Downstream of the WVDP at
Frank’'s Creek (SNSPO006)

RADIOACTIVE CONSTITUENTS

Consultation Trigger* NUREG-1757
| sotope Units N SNSPO06 For Soil Contamination. Soil Scrgenim
Residential Indugtrial Contamination
Commercial Leveld’
GrossAlpha pCi/g 1 9.42+2 24E-06 - - -
GrossBeta pCi/g 1 4.97+0.36E-05 -- -- --
K-40 pCi/g 1 1.86+0.15E-05 - - -
Co-60 uCi/g 1 0.38+2.57E-08 4E-06 6E-06 3.8E-06
S-90 pCi/g 1 1.01+0.09E-06 2.3E-05° 1.07E-03° 1.7E-06
Cs137 uCi/g 1 2.33+0.14E-05 6E-06° 11E-05° 1.1E-05
U-232 pCi/g 1 5.7245.24E-08 -- -- --
U-233/234 uCi/g 1 7.66+1.52E-07 4.01E-04 3.31E-03 1.3E-05
U-235/236 pCi/g 1 3.80+3.69E-08 2.0E-05° 3.9E-05° 8.0E-06"
U-238 uCi/g 1 8.03+1.55E-07 7.4E-05° 1.79-04° 1.4E-05°
Total U Hg/g 1 1.89+0.17E+00 47E+01 1.23E+03 -
Pu-233 uCi/g 1 2.68+2 57E-08 2.97E-04 1.64E-03 2.5E-06
Pu-239/240 pCi/g 1 3.82+3.14E-08 2.59E-04 1.43E-03 2.3E-06
Am-241 uCi/g 1 4.82+3.24E-08 1.87E-04 5.68E-04 2.1E-06

N - Number of samples

-- No referencetrigger available

aMemorandum of Understanding between the EPA and the NRC " Consultation and Finality on Decommissioning
and Decontamination of Contaminated Stes.”

b U.S. Nuclear Regulatory Commission. “ Consolidated Decommissioning Guidance: Characterization, Survey, and
Determination of Radiological Criteria.” NUREG-1757, \ol. 2, Rev. 1. September 2006.

¢ Concentrations apply to the parent radionuclide but assume that the daughter products are present in equilib-
rium.

4 WVDP-related uranium isotopes are not assumed to be in equilibriumwith daughter products because of their
relatively recent origin as processed nuclear materials. Therefore, the single-nuclide screening levels for U-235
and U-238 were selected for comparison with radionuclide concentrations in on-site soils.

VWWDP Annual Ste Environmental Report Calendar Year 2006



Table G-2A (concluded)

2006 Contaminants in On-Site Soils Downstream of the WVDP at

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickd
Potassum
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

Units

mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
%
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)

N - Number of samples

-- No reference standard available

P RrRRRRRRRRRRRRRPRPRRRRRRLRRR

Frank’'s Creek (SNSPO006)
METALS

SNSP006

7,370
<0.66
7.6
90.6
0.41
0.26
21,950
11
9.4
204
19
12.6
6,685
1,114
0.08
21
962
<0.71
<0.11
201
<1.08
13.2
71.9

Lowest Effect Severe Effect
Level?®

20
6.0

Guidance Values

Leve?

250
330

No Appreciable
Contamination

Leve®

@ Screening guidelines for chemical constituents obtained from NYSDEC "Technical Guidance for Screening
Contaminated Sediments’
® NYSDEC: Draft Technical & Operational Guidance Series5.1.9, "In-Water and Riparian Management of Sedi-
ment and Dredge Material," January 2003.
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Table G-2B
2006 Contaminants in On-Site Soils From North Swamp (SNSW74A)

RADIOACTIVE CONSTITUENTS

Consultation Triggers* NUREG-1757 Soll
| sotope Units N SNSW74A For Soil Contamination. Screegwing
: . Industrial/ Contamination
Residential Commercial Leveld’

Gross Alpha pCi/g 1 1.04+0.21E-05 -- -- --
Gross Beta pCi/g 1 2.01+0.26E-05 -- -- --
K-40 pCi/g 1 1.86+0.07E-05 - - --
Co-60 pCi/g 1 -1.19+1.54E-08 4E-06 6E-06 3.8E-06
Sr-90 pCi/g 1 9.99+3.73E-08 2.3E-05° 1.07E-03° 1.7E-06
Cs-137 uCi/g 1 1.71+0.05E-06 6E-06° 1.1E-05° 1.1E-05
U-232 pCi/g 1 3.26+2.91E-08 - - --
U-233/234 pCi/g 1 7.36+1.30E-07 4.01E-04 3.31E-03 1.3E-05
U-235/236 uCi/g 1 3.15+2.91F-08 2.0E-05° 3.9E-05° 8E-06"
U-238 uCilg 1 6.82+1.25E-07 7.4E-05° 1.79E-04° 1.4E-05"
Total U Hg/g 1 3.01+0.08E+00 4.7E+01 1.23E+03 --
Pu-238 pCi/g 1 0.31+1.23E-08 297E-04 1.64E-03 2.5E-06
Pu-239/240 pCi/g 1 2.83+2.62E-08 2.59E-04 1.43E-03 2.3E-06
Am-241 pCi/g 1 2.64+1.83E-08 187E-04 5.68E-04 2.1E-06

N - Number of samples

-- No referencetrigger available

aMemorandum of Understanding between the EPA and the NRC " Consultation and Finality on Decommissioning
and Decontamination of Contaminated Stes.”

b U.S. Nuclear Regulatory Commission. “ Consolidated Decommissioning Guidance: Characterization, Survey, and
Determination of Radiological Criteria.” NUREG-1757, \ol. 2, Rev. 1. September 2006.

¢ Concentrations apply to the parent radionuclide but assume that the daughter products are in equilibrium.

4 WVDP-related uranium isotopes are not assumed to be in equilibriumwith daughter products because of their
relatively recent origin as processed nuclear materials. Therefore, the single-nuclide screening levels for U-235
and U-238 were selected for comparison with radionuclide concentrations in on-site soils.
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Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesium
Manganese
Mercury
Nickd
Potassum
Sdenium
Slver
Sodium
Thallium
Vanadium
Zinc

N - Number of samples

Units

mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)

-- No reference standard available
3aNYSDEC: Technical and Administrative Guidance Memorandum (TAGM) #4046.
6 NYCRR Subpart 375-6.8(a) Remedial Program Soil Cleanup Objectives

¢ New York Sate background
4 Background levels for lead vary widely. Average levelsin undevel oped 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.

VWVDP Annual Site Environmental Report

Table G-2B (concluded)
2006 Contaminants in On-Site Soils From North Swamp (SNSW74A)

N

R RrRrRRRPRRPRRRPRRPRRPRRRRPRRPRRRRRRRRPRPR

METALS

SNSW74A

8,590
<0.68
10.7
2.2
0.47
0.62
34,900
154
8.8
30.1
23,400
20.5
10,200
1,640
0.04
2.7
954
<0.73
<0.11
295
<1.10
15.7
254

TAGM #4046
Recommended Soil

Cleanup Objective®

33,000
3-12°
15-600
0-1.75
0.1-1
130-35,000
15-40°
25-60°
1-50
2,000-550,000
4-61°
100-5,000
50-5,000
0.001-0.2
05-25
8,500-43,000°
0.1-3.9

6,000-8,000
1-300
9-50

6 NYCRR Subpart
375-6.8 (a) Remedial
Program Soil
Cleanup Objectiveb

13
350
7.2
25

30

50

63

1,600
0.18
30

39
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Table G-2C
2006 Contaminants in On-Site Soils From Northeast Swamp (SNSWAM P)

RADIOACTIVE CONSTITUENTS

Consultation Triggers™ NUREG-1757 Soil
Isstope | Units = N SNSWAMP ":"r Sf’" CO”ta”:':i's‘t)?ia” Coﬁt:;en?rlggon

Residential Commercial Leveld’
GrossAlpha @ uCilg 1 1.14+0.44E-05 -- -- -
GrossBeta pCilg 1 4.20+0.66E-05 - - --
K -40 ucilg = 1 2.34+0.16E-05 - - -
Co-60 pCilg 1 3.11+1.79E-08 4E-06 6E-06 3.8E-06
S-90 pCi/g 1 1.08+0.08E-06 2.3E-05° 1.07E-03° 1.7E-06
Cs137 uGig = 1 2.62+0.22E-05 6E-06° 11E-05° 11E-05
U-232 pCilg 1 1.07+2.68E-08 -- -- --
U-233/234 pCilg 1 5.92+1.51E-07 4.01E-04 3.31E-03 1.3E-05
U-235/236 uGig = 1 6.75£5.20E-08 2.0E-05° 3.9E-05° 8E-06"
U-238 uGilg = 1 6.28+1.58E-07 7.4E-05° 1.79E-04° 1.4E-05°
Total U ug'g 1 | 231+0.24E+00 4.7E+01 1.23E+03 -
Pu-238 pCilg 1 1.50+0.57E-07 2.97E-04 1.64E-03 2.5E-06
Pu-239/240 pCilg 1 2.33t0.71E-07 2.59E-04 1.43E-03 2.3E-06
Am-241 pCilg 1 6.14+0.80E-07 1.87E-04 5.68E-04 2.1E-06

N - Number of samples

-- No referencetrigger available

aMemorandum of Understanding between the EPA and the NRC " Consultation and Finality on Decommissioning
and Decontamination of Contaminated Stes.”

b U.S. Nuclear Regulatory Commission. “ Consolidated Decommissioning Guidance: Characterization, Survey, and
Determination of Radiological Criteria.” NUREG-1757, \ol. 2, Rev. 1. September 2006.

¢ Concentrations apply to the parent radionuclide but assume that the daughter products are in equilibrium.

4 WVDP-related uranium isotopes are not assumed to be in equilibriumwith daughter products because of their
relatively recent origin as processed nuclear materials. Therefore, the single-nuclide screening levels for U-235
and U-238 were selected for comparison with radionuclide concentrations in on-site soils.
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Table G-2C (concluded)

2006 Contaminants in On-Site Soils From Northeast Swamp (SNSWAM P)

Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Magnesum
Manganese
Mercury
Nicke
Potassum
Sdenium
Slver
Sodium
Thallium
Vanadium
Zinc

Units

mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)
mg/kg (ppm)

N - Number of samples

-- No reference standard available

P RrRRRPRRRRRRPRRPRRRRPRRPRPRRRRRRLRRRPR

METALS

SNSWAMP

11,700
<0.50
11.1
84.8
0.60
0.35
5,210
15.7
10.1
26.3
26,500
24.7
5,100
599
0.06
24.4
1,140
<0.53
<0.08
495
<0.79
18.2
98.7

TAGM #4046

Recommended Soil
Cleanup Objective®

33,000
3-12°
15-600
0-1.75
0.1-1
130-35,000
1.5-40°
2.5-60°

3aNYSDEC: Technical and Administrative Guidance Memorandum (TAGM) #4046.
6 NYCRR Subpart 375-6.8(a) Remedial Program Soil Cleanup Objectives

¢ New York Sate background
4 Background levels for lead vary widely. Average levelsin undevel oped 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.

Table G-2D

6 NYCRR Subpart
375-6.8 (a) Remedial
Program Soil Cleanup
Objectived’

13
350
72
25

2006 Radioactivity in Surface Soils Collected at Air Sations Around the WVDP

In 2005, collection frequency was reduced to once every three years at these locations.
The samples will next be collected in CY 2007.

VWWDP Annual Ste Environmental Report

G- 14

Calendar Year 2006



Analyte Units N SFCCSED SFSDSED N SFBISED?
GrossAlpha uCi/g 1 8.99+2.23E-06 6.86+2.27E-06 10 1.16+0.35E-05
GrossBeta pCi/g 1 1.96+0.24E-05 1.93+0.24E-05 10 1.69+0.29E-05
K-40 uCi/g 1 1.43+0.06E-05 1.55+0.11E-05 10 1.374+0.15E-05
Co-60 pCi/g 1 0.83+1.38E-08 2.24+1.96E-08 10 0.02+1.62E-08
Sr-90 uCi/g 1 3.56+1.95E-08 0.91+1.51E-08 10 0.04+4.97E-08
Cs137 pCi/g 1 1.80+0.31E-07 1.40+0.27E-07 10 3.73+2.27E-08
U-232 uCi/g 1 -0.80+2.22E-08 0.58+3.21E-08 10 0.00+5.52E-08
U-233/234 pCi/g 1 7.24+1.38E-07 6.66+1.34E-07 10 5.42+1.19E-07
U-235/236 uCi/g 1 4.52+3.95E-08 3.76+3.59E-08 10 5.73+3.88E-08
U-238 pCi/g 1 7.89+1.43E-07 7.20£1.37E-07 10 5.30+1.14E-07
Total U ug/g 1 2.12+0.07E+00 2.27+0.08E+00 10 1.91+0.04E+00
Pu-238 pCi/g 1 -1.13+9.78E-09 0.00+1.17E-08 10 1.11+1.86E-08
Pu-239/240 uCi/g 1 0.85+1.86E-08 0.00+1.17E-08 10 1.44+1.44E-08
Am-241 pCi/g 1 0.49+1.24E-08 -0.56+1.61E-08 10 1.70+2.24E-08

. Background Location

Analyte Units N SFTCSED -- N SFBCSED
GrossAlpha pCi/g 1 8.16+3.72E-06 - 10 7.71+2.96E-06
GrossBeta uCi/g 1 1.31+0.48E-05 -- 10 1.69+0.31E-05
K-40 pCi/g 1 1.28+0.09E-05 - 10 1.39+0.14E-05
Co-60 uCi/g 1 -0.13+1.36E-08 -- 10 0.00+2.03E-08
Sr-90 pCi/g 1 7.67+2.34E-08 - 10 3.49+5.31E-08
Cs-137 uCi/g 1 7.44+0.59E-07 -- 10 3.59+2.75E-08
U-232 pCi/g 1 -1.98+2.26E-08 - 10 2.03+5.69E-08
U-233/234 uCi/g 1 6.43+1.33E-07 -- 10 6.26+1.21E-07
U-235/236 pCi/g 1 3.56+3.46E-08 - 10 4.84+3.60E-08
U-238 uCi/g 1 7.45+1.43E-07 -- 10 6.45+1.24E-07
Total U po/g 1 2.56+0.07E+00 -- 10 2.14+0.05E+00
Pu-238 uCi/g 1 -0.29+1.25E-08 -- 10 2.12+1.78E-08
Pu-239/240 pCi/g 1 0.17+1.28E-08 - 10 0.66+1.36E-08
Am-241 uCi/g 1 1.31+1.82E-08 -- 10 0.52+1.38E-08

N - Number of samples

Table G-2E
2006 Radioactivity in Sream Sediments Around the WVDP

-- Not applicable; no additional sampling location
3 Sediment sampling at Bigelow Bridge (SFBISED), the upstream Cattaraugus Creek background, was discontin-
ued in 2005. The ten-year historical average is used as the comparative reference for the Cattaraugus Creek

locations.

Background Location

b Sampling data at the location upstream in Buttermilk Creek (SFBCSED) is presented as a ten-year rolling

average and is used as a comparative reference for Thomas Cornersin Buttermilk Creek (SFTCSED), immediately
downstreamof facility effluents.
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Appendix H

Summary of Direct Radiation Monitoring Data
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L ocation
Numbera

DFTLDO1
DFTLDO2
DFTLDO3
DFTLDO4
DFTLDO5
DFTLDO6
DFTLDO7
DFTLDO3
DFTLDO9
DFTLD10
DFTLD11
DFTLD12
DFTLD13
DFTLD14
DFTLD15
DFTLD16
DFTLD20
DFTLD21
DFTLD22
DFTLD23

a Off-site locations are shown on Figures A-13, A-14, and A-15.

14 Quarter

Table H-1
Summary of 2006 Quarterly Averages of Off-Site TLD Measurements

(mR+2 SD/quarter)

2nd Quarter

17+4
17+4
14+3
16+3
1713
16+3
14+3
17+4
16+3
16+3
13+3
16+3
18+4
1713
16+3
16+3
14+3
17+4
18+4
17+4

3rd Quarter

2044
2145

19+4
2044

19+4
2044
17+4
2145

19+4

4th Quarter

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 2006 Quarterly Averages of On-Site TLD Measurements
(mR+2 SD/quarter)

L ocation 1st Quarter 2nd Quarter 3rd Quarter 4th Quarter Location
Number? Average
DNTLD19 1844 2044 245 2145 2044
DNTLD24 431484 434485 412481 432485 42784
DNTLD25 1945 2044 2315 2145 2145
DNTLD26 2045 245 2445 2315 245
DNTLD27 1744 1844 2044 19+4 1844
DNTLD28 2045 2044 2645 245 245
DNTLD29 1945 2044 2445 2044 2145
DNTLD30 1945 2144 2445 2145 2145
DNTLD33 2546 2816 33t7 367 3046
DNTLD35 76£15 7515 80£16 84117 7916
DNTLD36 91+18 64113 7815 97419 83t16
DNTLD38 3A+7 3146 A7 347 33t7
DNTLD39 4319 4749 49+10 48+10 4749
DNTLD40 112422 100+20 106421 82416 100+20
DNTLD43 3147 2745 3547 4248 33t7

3 On-site locations are shown on Figure A-12.

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
(UR/hr)

90
94
81
8.7
88
94
80
97
83
83
7.7
72
97
95
88
88
7.7
94
93
86

Table H-3
Third-Quarter 2006 TLD Results and | nstantaneous Exposure Rate Readings
With a High-Pressure lon Chamber (HPIC) at Each Monitoring Location

3rd-Quarter
HPIC Reault
(uR/hr)

6.2
88
81
89
104
94
86
88
89
90
7.3
9.2
93
9.2
91
91
96
93
9.2
90

VWVDP Annual Site Environmental Report

On-Site
L ocation
Number

DNTLD19
DNTLD24
DNTLD25
DNTLD26
DNTLD27
DNTLD28
DNTLD29
DNTLD30
DNTLD33
DNTLD35
DNTLD36
DNTLD38
DNTLD39
DNTLD40
DNTLD43

3rd-Quarter
TLD Result
(uR/hr)

98
186.7
106
109
9.2
116
109
110
147
36.0
3H3
155
21
476
159

3rd-Quarter
HPIC Result
(UR/hr)

100
2330
125
114
91
103
106
130
158
4.7
473
210
240
524
189
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Figure H-1. 2006 Average Annual Gamma Exposure Rates Around the WVDP
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Figure H-2. 2006 Average Annual Gamma Exposure Rates on the WVDP
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Appendix |

Summary of Meteorological Data

VWWDP Annual Ste Environmental Report Calendar Year 2006



This page intentionally left blank

VWWDP Annual Ste Environmental Report Calendar Year 2006



NUMBERS INDICATE SECTOR MEAN WIND SPEED
SECTORS ARE DIRECTIONS FROM WHICH THE WIND IS BLOWING

W'NEI%IEZZ:OGE (WSES) WEST VALLEY NUCLEAR SERVICES
5. REGIONAL MONITORING STATION
13060 WEST VALLEY, NEW YORK
B 6090
B 9.0-12.0 FIGURE I-1
N =120 10.0-METER WIND FREQUENCY ROSE
JANUARY 1, 2006-DECEMBER 31, 2006

-3
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3.1

PERCENT

(1.4) S 23)

NUMBERS INDICATE SECTOR MEAN WIND SPEED
SECTORS ARE DIRECTIONS FROM WHICH THE WIND |S BLOWING

WIND SPEED RANGE (WSEC) WEST VALLEY NUCLEAR SERVICES
[_Tos30 PRIMARY MONITORING STATION
[ 1s0s0 WEST VALLEY, NEW YORK
B 5090
T 9.0-120 FIGURE I-2
I -120 10.0-METER WIND FREQUENCY ROSE

JANUARY 1, 2006-DECEMBER 31, 2006

-4
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0.64
PERCENT

NUMBERS INDICATE SECTOR MEAN WIND SPEED
SECTORS ARE DIRECTIONS FROM WHICH THE WIND |S BLOWING

WIND SPEED RANGE (M/SEC)
[ o530
[ 13060
B s.0-90

WEST VALLEY NUCLEAR SERVICES
PRIMARY MONITORING STATION
WEST VALLEY, NEW YORK

[ 90-120
BN -120

FIGURE I-3
60.0-METER WIND FREQUENCY ROSE
JANUARY 1, 2006-DECEMBER 31, 2006
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Figure 1-4. Calendar Year 2006 Weekly Precipitation
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Figure 1-5. Calendar Year 2006 Cumulative Precipitation
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Week
Ending:

Jan 06
Jan 13
Jan 20
Jan 27
Feb03
Feb 10
Feb17
Feb24
Mar 03
Mar 10
Mar 17
Mar 24
Mar 31
Apr 07
Apri4
Apr2l
Apr 28
May 05
May 12
May 19
May 26
Jdun 02
Jun 09
Jdun 16
Jdun 23
Jdun 30

VWVDP Annual Site Environmental Report

Table I-1
2006 Site Precipitation Collection Data

Weekly Cumulative Week
Ending:
(am) (inches) (am) (inches)
178 070 178 070 Jul 07
09 039 277 109 dul 14
201 079 4.78 188 Jul 21
241 095 719 283 Jul 28
193 0.76 912 359 Aug04
33 133 1250 492 Aug 1l
112 044 1361 536 Aug18
089 035 1450 571 Aug25
193 0.76 1643 6.47 Sep01
152 0.60 17.9% 7.07 Sep 08
391 1% 2187 861 Sep 15
033 015 225 876 Sep 22
028 o1 253 887 Sep29
533 210 271.86 1097 Oct 06
081 03X 2868 1129 Oct 13
0.00 0.00 2868 1129 Oct 20
051 020 218 1149 Oct 27
0.00 0.00 218 1149 Nov 03
203 080 32 1229 Nov 10
173 068 RHA 1297 Nov 17
097 033 B9 1335 Nov 24
043 017 A4 1352 Dec01
145 057 3679 1409 Dec08
0.00 0.00 3679 1409 Dec15
241 09%5 3820 1504 Dec22
429 169 4249 16.73 Dec29
Dec3l
-7

Weekly Cumulative
(am) (inches) (am) (inches)
051 020 4300 16.93
572 225 4872 1918
264 14 51.36 2022
358 14 5494 2163
361 142 5855 2305
0.00 0.00 5855 2305
086 0 5041 2339
307 121 6248 2460
505 19 67.54 2659
3 151 7137 2810
201 079 7338 2889
272 107 76.10 299
3.89 153 79.98 3149
345 136 8344 8
175 0.69 85.19 B4
378 149 38.98 3H603
356 140 9?53 3643
33 127 9%5.76 37.70
0.46 018 9%.22 37.88
528 208 10150 39.9
218 086 10368 4082
462 18 10831 264
137 0 10968 4318
030 012 109.98 4330
191 0.75 11189 4406
241 095 114.30 4500
015 0.06 11445 4506
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Appendix J

Summary of Quality Assurance Crosscheck Analyses

VWWDP Annual Ste Environmental Report Calendar Year 2006



This page intentionally left blank

VWWDP Annual Ste Environmental Report Calendar Year 2006



Table J-1
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)% Sudy 15; May 2006

: . Acceptance Analyzed
Analyte Matrix = Units = Actual = Reported C;?nge Accept?’ b;/:
MAPEP - 06 - GrF15 Gross Alpha/Beta Air Filter
GrossAlpha Air Filter | Bgysample,  0.361 0.187 >0.0-0.722 Yes ELAB
Gross Beta Air Filter | Bgysample,  0.481 0.426 0.241-0.722 Yes ELAB
MAPEP - 06 - RdF15 Radiological Air Filter
Am-241 Air Filter | Bg/sample.  0.093 0.086 0.065-0.121 Yes GEL
Cs137 Air Filter | Bg/sample  2.531 2438 1.772-3.290 Yes GEL
Co-60 Air Filter | Bg/sample  2.186 2.220 1.530-2.842 Yes GEL
Pu-238 Air Filter | Bg/sample  0.067 0.067 0.047-0.087 Yes GEL
Pu-239/240 Air Filter | Bg/sample,  0.00041 0.002 ¢ Yes GEL
Sr-90 Air Filter | Bg/sample  0.792 0.563 0.554-1.030 Pass GEL
U-233/234 Air Filter | Bg/sample  0.020 0.028 0.014-0.026 No GEL
U-238 Air Filter | Bg/sample  0.021 0.025 0.015-0.027 Yes GEL
MAPEP - 06 - GrW15 Gross Alpha/Beta Water Standard
Gross Alpha Water Bo/L 0.581 0.339 >0.0-1.162 Yes ELAB
Gross Beta Water Bo/L 113 133 0.56-1.70 Yes ELAB
Gross Alpha Water Bo/L 0.581 0.465 >0.0-1.162 Yes GEL
Gross Beta Water Bo/L 113 1.313 0.56-1.70 Yes GEL
MAPEP - 06 - Maw15 Water Standard - Radionuclides
Cs137 Water Bo/L ¢ 0.10 ¢ Yes ELAB
Co-60 Water Bo/L 153.50 150 107.45-199.55 Yes ELAB
H-3 Water Bo/L 952.01 934 666.41-1,237.61  Yes ELAB
Sr-90 Water Bo/L 13.16 125 9.21-17.11 Yes ELAB
Am-241 Water Bo/L 130 1.195 0.91-1.69 Yes GEL
Cs137 Water Bo/L ¢ 0.2 ¢ Yes GEL
Co-60 Water Bo/L 153.50 152.3 107.45-199.55 Yes GEL
H-3 Water Bo/L 952.01 965.01 666.41-1,237.61 Yes GEL
Pu-238 Water Bo/L 0.931 0.91 0.64-1.18 Yes GEL
Pu-239/240 Water Bo/L 0.0071 0.013 ¢ Yes GEL
Sr-90 Water Bo/L 13.16 104 9.21-17.11 Pass GEL
Tc-99 Water Bo/L 23.38 22.6 16.37-30.39 Yes GEL
U-233/234 Water Bo/L 2.09 2110 146-2.72 Yes GEL
U-238 Water Bo/L 217 2.160 152-2.82 Yes GEL

ELAB - Environmental Laboratory

GEL - General Engineering Laboratory

Note: Thisreport includes only those matrix/analyte combinations performed in support of the analysis of samples
collected at the WVDP and for which results are presented in this Annual Site Environmental Report.

& MAPEP monitors performance and requests corrective action asrequired.

b"VYes"' - Result acceptable; "Pass' - Result acceptable with warning; "No" - Result not acceptable.

¢ Although no actual value or acceptance range was provided, the results were assessed by MAPEP as acceptable.
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Table J-1 (continued)
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)% Sudy 15; May 2006

. . Acceptance Analyzed
Analyte Matrix Units Actual | Reported Range Accept?” by:
MAPEP - 06 - RdV15 Vegetation Standard
Cs-137 Veg | Bg/sample 3.074 2.713 2.152-3.996 Yes GEL
Co-60 Veg | Bg/sample 4.520 4.033 3.164-5.876 Yes GEL
Sr-90 Veg | Bg/sample 1.561 1.163 1.093-2.029 Pass GEL
MAPEP - 06 - MaW15 Water Standard - Metals
Antimony Water mg/L 3.046 2.94 2.132-3.960 Yes LVLI
Arsenic Water mg/L 3.44 3.29 2.41-4.47 Yes LVLI
Barium Water mg/L 4.13 4.81 2.89-5.37 Yes LVLI
Beryllium Water mg/L ¢ <0.0002 ¢ Yes LVLI
Cadmium Water mg/L 0.196 0.019 0.137-0.255 No LVLI
Chromium Water mg/L ¢ 0.0013 ¢ Yes LVLI
Cobalt Water mg/L ¢ 0.0014 ¢ Yes LVLI
Copper Water mg/L 0.688 690 0.482-0.894 No LVLI
Lead Water mg/L 2.262 221 1.583-2.941 Yes LVLI
Nickel Water mg/L 3.92 3.82 2.74-5.10 Yes LVLI
Sdenium Water mg/L 0.2850 0.277 0.1995-0.3705 Yes LVLI
Silver Water mg/L ¢ 0.0007 ¢ Yes LVLI
Thalium Water mg/L 2.940 2.85 2.058-3.822 Yes LVLI
Vanadium Water mg/L 2.557 2.55 1.790-3.324 Yes LVLI
Zinc Water mg/L 0.885 0.872 0.620-1.150 Yes LVLI
MAPEP - 06 - OrW15 Water Standard - Organic Compounds
1,3-Dichlorobenzene Water Mo/l 44.1 31 6.1-53.5 Yes LVLI
1,4-Dichlorobenzene Water Mo/l 39.9 27 4.0-51.6 Yes LVLI
2,4-Dimethyl phenol Water pg/L 109.2 81 23.3-143.3 Yes LVLI
1,2,4-Trichlorobenzene Water pg/L 89.6 68 19.4-107.6 Yes LVLI
Naptha ene Water pg/L 64.5 48 18.4-79.0 Yes LVLI
Hexachlorobutadiene Water Mo/l 148.1 110 18.4-173.2 Yes LVLI
2-Methylphenol Water pg/L ¢ <10 ¢ Yes LVLI
2,6-Dinitrotoluene Water ug/L ¢ <10 ¢ Yes LVLI
2,4-Dinitrotoluene Water pg/L 175.2 130 66.6-213.0 Yes LVLI
4-Nitrophenol Water pg/L 123.8 140 12.4-167.2 Yes LVLI
Diethylphthalate Water pg/L 58.2 51 9.5-84.5 Yes LVLI
Hexachlorobenzene Water Mo/l 24.9 18 9.8-33.8 Yes LVLI
Anthracene Water pg/L 163.7 120 68.5-202.3 Yes LVLI
Pyrene Water pg/L 49.5 41 16.3-70.3 Yes LVLI
Benzo(a)anthracene Water Mo/l 98.0 73 44.5-124.3 Yes LVLI

GEL - General Engineering Laboratories

LVLI - Lionville Laboratories, Inc.

Note: Thisreport includes only those matrix/analyte combinations performed in support of the analysis of samples
collected at the WVDP and for which results are presented in this Annual Site Environmental Report.

& MAPEP monitors performance and requests corrective action asrequired.

b"VYes' - Result acceptable; "Pass' - Result acceptable with warning; "No" - Result not acceptable.

¢ Although no actual values or acceptable range was provided, the resultswere assessed by MAPEP as acceptable.
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Table J-1 (concluded)
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)% Sudy 15; May 2006

: . Acceptance Analyzed
Analyte Matrix = Units | Actual | Reported Range Accept?’ by:
MAPEP - 06 - MaS15 Soil Standard - Metals
Antimony Sail mg/kg 721 67.2 50.5-93.7 Yes LVLI
Arsenic Sail mg/kg 59.4 55.0 41.6-77.2 Yes LVLI
Barium Sail mg/kg 318 326 223413 Yes LVLI
Beryllium Sail mg/kg 14.82 139 10.37-19.27 Yes LVLI
Chromium Sail mg/kg 68 73.8 48-88 Yes LVLI
Cobalt Sail mg/kg 8.0 8.2 5.6-10.4 Yes LVLI
Copper Sail mg/kg 22 211 1529 Yes LVLI
Lead Sail mg/kg 319 30.9 23415 Yes LVLI
Mercury Sail mg/kg 0.368 0.36 0.258-0.478 Yes LVLI
Nicke Sail mg/kg 153 146 107-199 Yes LVLI
Sdenium Sail mg/kg 843 8.0 5.90-10.96 Yes LVLI
Siver Sail mg/kg 68.9 64.6 48.2-89.6 Yes LVLI
Thalium Sail mg/kg 3.55 31 248-4.62 Yes LVLI
Vanadium Sail mg/kg 35 35.6 24-46 Yes LVLI
Zinc Sail mg/kg 121 130 84.7-157 Yes LVLI

LVLI - Lionville Laboratories, Inc.

Note: Thisreport includes only those matrix/analyte combinations performed in support of the analysis of samples
collected at the WVDP and for which results are presented in this Annual Site Environmental Report.

3@ MAPEP monitors performance and requests corrective action asrequired.

b"VYes' - Result acceptable; "Pass' - Result acceptable with warning; "No" - Result not acceptable.
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Table J-2
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)?, Sudy 16; October 2006

. . Acceptance p  Anayzed
Analyte Matrix Units Actual Reported Range Accept? by:
MAPEP - 06 - GrF16 Gross Alpha/Beta Air Filter
Gross Alpha Air Filter | Bg/sample,  0.290 0.109 >0.0-0.580 Yes ELAB
Gross Beta Air Filter | Bo/sample,  0.359 0.384 0.180-0.538 Yes ELAB
MAPEP - 06 - RdF16 Radiological Air Filter
Am-241 Air Filter | Bg/sample,  0.142 0.120 0.10-0.18 Yes GEL
Cs137 Air Filter | Bg/sample,  1.805 1.539 1.26-2.35 Yes GEL
Co-60 Air Filter | Bg/sample,  1.577 1.412 1.10-2.05 Yes GEL
Pu-238 Air Filter | Bg/sample,  0.118 0.107 0.08-0.15 Yes GEL
Pu-239/240 Air Filter | Bg/sample ¢ 0.0016 ¢ Yes GEL
Sr-90 Air Filter | Bg/sample.  0.62 0.441 0.43-0.81 Pass GEL
U-233/234 Air Filter  Bg/sample,  0.134 0.121 0.09-0.17 Yes GEL
U-238 Air Filter | Bg/sample,  0.139 0.133 0.10-0.18 Yes GEL
MAPEP - 06 - GrW16 Gross Alpha/Beta Water Standard
Gross Alpha Water Ba/L 1.033 1.016 >0.0-2.066 Yes ELAB
Gross Beta Water Bg/L 1.03 1.10 0.52-1.54 Yes ELAB
Gross Alpha Water Bg/L 1.033 0.820 >0.0-2.066 Yes GEL
Gross Beta Water Bg/L 103 0.977 0.52-1.54 Yes GEL
MAPEP - 06 - Maw 16 Water Standard
Cs-137 Water Bg/L 196.14 195 137.30-254.98 Yes ELAB
Co-60 Water Bg/L 475 46.7 33.2-61.8 Yes ELAB
H-3 Water Bg/L 428.85 396 300.20-557.50 Yes ELAB
Sr-90 Water Bg/L 15.69 141 10.98-20.40 Yes ELAB
Am-241 Water Bg/L 231 2.110 1.62-3.00 Yes GEL
Cs-137 Water Bg/L 196.14 197.6 137.30-254.98 Yes GEL
Co-60 Water Bg/L 475 47.6 33.2-61.8 Yes GEL
H-3 Water Bg/L 428.85 456.3 300.20-557.50 Yes GEL
Pu-238 Water Bg/L 1.39 1.330 0.97-1.81 Yes GEL
Pu-239/240 Water Bg/L 1.94 1.787 1.36-2.52 Yes GEL
Sr-90 Water Bg/L 15.69 13.45 10.98-20.40 Yes GEL
Tc-99 Water Bg/L 27.15 25.4 19.00-35.29 Yes GEL
U-233/234 Water Bg/L 215 2.137 1.50-2.80 Yes GEL
U-238 Water Bg/L 222 2.310 1.55-2.89 Yes GEL
MAPEP - 06 - RdV16 Vegetation Standard
Cs-137 Veg | Bg/samplel 5.495 5.668 3.85-7.14 Yes GEL
Co-60 Veg | Bg/samplel 5.806 6.154 4.06-7.55 Yes GEL
Sr-90 Veg | Bg/sample] 1.137 1.095 0.77-1.42 Yes GEL

ELAB - Environmental Laboratory

GEL - General Engineering Laboratories

Note: Thisreport includes only those matrix/analyte combinations performed in support of the analysis of samples
collected at the WVDP and for which results are presented in this Annual Site Environmental Report.

& MAPEP monitors performance and requests corrective action asrequired.

b"VYes"' - Result acceptable; "Pass' - Result acceptable with warning; "No" - Result not acceptable.

¢ Although no actual value or acceptance range was provided, the results were assessed by MAPEP as acceptable.
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Table J-2 (continued)
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)?, Sudy 16; October 2006

: : Acceptance Analyzed
Analyte Matrix | Units = Actual = Reported Rzpnge Accept?” b;l:
MAPEP - 06 - MaW16 Water Sandard - Metals
Antimony Weter mg/L 0.547 0.55 0.382-0.711 Yes LVLI
Arsenic Weter mg/L 1.86 18 1.30-242 Yes LVLI
Barium Weater mg/L <0.2 0.065 ¢ Yes LVLI
Beryllium Weter mg/L 0.2962 0.29 0.2073-0.3851 Yes LVLI
Cadmium Weter mg/L 0.659 0.66 0.461-0.857 Yes LVLI
Chromium Waeter mg/L 3.237 33 2.266-4.208 Yes LVLI
Cobalt Waeter mg/L 9.19 9.2 6.43-11.95 Yes LVLI
Copper Waeter mg/L 1.607 16 1.125-2.089 Yes LVLI
Lead Weter mg/L 3.027 3.0 21193935 Yes LVLI
Mercury Waeter mg/L 0.00452 = 0.0043 |0.00316-0.00588/  Yes LVLI
Nicke Waeter mg/L 7.39 7.3 5.17-9.61 Yes LVLI
Sdenium Waeter mg/L 0.819 0.80 0.573-1.065 Yes LVLI
Slver Water mg/L <0.01 <0.0011 ¢ Yes LVLI
Thalium Weter mg/L 4.655 4.6 3.258-6.052 Yes LVLI
Vanadium Weter mg/L 6.13 6.2 4.29-7.97 Yes LVLI
Zinc Waeter mg/L 12.12 124 8.48-15.76 Yes LVLI
MAPEP - 06 - OrW16 Water Standard - Or ganic Compounds
2-Chlorophenol Water Hg/L ¢ <10 ¢ Yes LVLI
1,3-Dichlorobenzene Water po/L 54.7 37 7.3-65.6 Yes LVLI
Hexachloroethane Water po/L 904 56 9.0-106.5 Yes LVLI
Nitrobenzene Water po/L 104.5 72 32.7-127.2 Yes LVLI
1,2,4-Trichlorobenzene Water po/L 116.9 84 26.0-138.8 Yes LVLI
Napthaene Weter po/L 44.8 30 13.9-56.3 Yes LVLI
Hexachl orobutadiene Water po/L 1045 73 12.0-124.7 Yes LVLI
2-Methylphenol Water ug/L ¢ <10 ¢ Yes LVLI
2,6-Dinitrotoluene Water po/L 90.1 66 37.0-113.0 Yes LVLI
2,4-Dinitrotoluene Weter po/L 1481 110 56.0-180.8 Yes LVLI
Diethylphthdl ate Waeter po/L 89.5 72 15.9-125.0 Yes LVLI
Hexachlorobenzene Water po/L 49.7 27 21.0-63.1 Yes LVLI
Anthracene Weter pg/L 79.5 46 33.6-99.6 Yes LVLI
Fuoranthene Water po/L 1074 79 47.4-128.9 Yes LVLI
Pyrene Weter pg/L 84.5 58 27.9-115.9 Yes LVLI
Benzo(g)anthracene Weter pg/L 109.3 64 49.8-138.3 Yes LVLI

LVLI - Lionville Laboratories, Inc.

Note: Thisreport includes only those matrix/analyte combinations performed in support of the analysis of samples
collected at the WVDP and for which results are presented in this Annual Site Environmental Report.

3 MAPEP monitors performance and requests corrective action asrequired.

b"VYes' - Result acceptable; "Pass' - Result acceptable with warning; "No" - Result not acceptable.

¢ Although no actual value or acceptance range was provided, the results were assessed by MAPEP as acceptable.
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Table J-2 (concluded)
Crosscheck Sample Comparisons From the DOE Mixed Analyte Performance
Evaluation Program (MAPEP)?, Sudy 16; October 2006

Analyte Matrix Units Actual Reported AC;ZF;: ggce Accept?b AnzI;/:zed
MAPEP - 06 - MaS16 Soil Standard
Antimony Sail mg/kg 90.4 316 63.3-117.5 No LVLI
Arsenic Sail mg/kg 79.6 72.7 55.7-103.5 Yes LVLI
Barium Sail mg/kg 634 596 444824 Yes LVLI
Beryllium Sail mg/kg 23.55 2.1 16.48-30.61 Yes LVLI
Cadmium Sail mg/kg 16.53 149 11.57-21.49 Yes LVLI
Chromium Soil mg/kg 42 43.9 29-55 Yes LVLI
Cobalt Sail mg/kg 102.7 A4 71.9-1335 Yes LVLI
Copper Sail mg/kg % 90.0 66122 Yes LVLI
Lead Sail mg/kg 69.8 65.2 48.9-90.7 Yes LVLI
Mercury Sail mg/kg 0.945 0.92 0.661-1.228 Yes LVLI
Nickel Sail mg/kg 65 60.6 46-84 Yes LVLI
Sdenium Sail mg/kg 18.98 17.0 13.28-24.67 Yes LVLI
Silver Sail mg/kg 37.7 35.4 26.4-49.0 Yes LVLI
Thallium Sail mg/kg 54.2 50.2 37.9-705 Yes LVLI
Vanadium Sail mg/kg 198 179 139-257 Yes LVLI
Zinc Sail mg/kg 316 287 221411 Yes LVLI
Am-241 Sail Ba/kg 105.47 83.63 73.83-137.11 Pass GEL
Cs-137 Sail Ba/kg 525.73 498.3 368.01-683.45 Yes GEL
Co-60 Sail Ba/kg 1.98 0.7 ¢ Yes GEL
Pu-238 Sail Ba/kg 82 72.13 57-107 Yes GEL
Pu-239/240 Sail Ba/kg 0.93 0.76 ¢ Yes GEL
K-40 Sail Ba/kg 604 643.3 423-785 Yes GEL
Sr-90 Sail Ba/kg 2233 2112 156.3-290.3 Yes GEL
U-233/234 Sail Ba/kg 152.44 142.33 106.71-198.17 Yes GEL
U-238 Sail Ba/kg 158.73 153.00 111.11-206.35 Yes GEL

LVLI - Lionville Laboratories, Inc.

GEL - General Engineering Laboratories

ND - Not detected

Note: Thisreport includes only those matrix/analyte combinations performed in support of the analysis of samples
collected at the WVDP and for which results are presented in this Annual Site Environmental Report.

& MAPEP monitors performance and requests corrective action asrequired.

b"VYes"' - Result acceptable; "Pass' - Result acceptable with warning; "No" - Result not acceptable.

¢ Although no actual value or acceptance range was provided, the results were assessed by MAPEP as acceptable.
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Table J-3
Comparisons of Results From Crosscheck Samples Analyzed for
Water Quality Parameters as Part of the EPA’s 2006 Discharge Monitoring
Report - Quality Assurance (DMR-QA) Study 26 for the
National Pollutant Discharge Elimination System (NPDEYS)

} Acceptance
Analyte Units = Actual Reported Range® Accept?”  Analyzed by:
Aluminum po/L 1,220 1,246 990-1,440 Yes STL
Ammonia (as Nitrogen) mg/L 10.9 8.62 8.08-13.6 Pass STL
Antimony pg/L 275 276 186-334 Yes STL
Arsenic pg/L 384 363 320451 Yes STL
Barium pg/L 1,300 1,330 1,130-1,470 Yes STL
Biochemical oxygendemand| mg/L 67.1 69.0 33.8-100 Yes STL
Cadmium pg/L 471 438 402-535 Yes STL
Chlorine (tota residual) mg/L 1.05 1.08 0.756-1.31 Yes WWTF
Chromium po/L 305 307 264-346 Yes STL
Chromium (hexavalent) pg/L 558 410 454656 No STL
Cobalt pg/L 773 766 680-866 Yes STL
Copper pa/L 463 474 417-509 Yes STL
Cyanide, tota mg/L 0.433 0.491 0.245-0.625 Yes STL
Iron po/L 440 518 386-501 No STL
Lead pg/L 282 273 242-321 Yes STL
Manganese po/L 474 486 425-527 Yes STL
Mercury po/L 20.4 20.7 12.5-275 Yes STL
Nickel pg/L 203 201 177-230 Yes STL
Nitrate (as Nitrogen) mg/L 4.27 3.96 3.32-5.17 Yes STL
Nitrite (as Nitrogen) mg/L 167 154 1.39-1.95 Yes STL
Nitrogen (total Kjeldahl) mg/L 14.8 9.89 9.80-19.1 Pass STL
Oil & Grease (Gravimetric) mg/L 575 43.6 38.0-69.3 Yes STL
pH SuU 7.45 7.46 7.25-7.65 Yes ELAB
Phosphorus (total, asP) mg/L 150 1.63 1.18-1.87 Yes STL
Sdenium pg/L 1,150 1,109 915-1,330 Yes STL
Silver pg/L 274 270 235-314 Yes STL
Sulfate mg/L 28.0 28.1 22.3-33.0 Yes STL
Settleable solids mL/L 24.2 30 18.8-31.2 Yes WWTF
Suspended solids (total) mg/L 50.9 40.0 39.6-58.2 Pass STL
Total dissolved solids mg/L 284 292 212-356 Yes ELAB
Vanadium pg/L 490 481 429-548 Yes STL
Zinc pg/L 1,230 1,207 1,060-1,410 Yes STL

STL - Severn Trent Laboratories

VWWTF - WWDP Wastewater Treatment Facility Laboratory

ELAB - WWDP Environmental Laboratory

Note: Samples provided by Environmental Research Associates (ERA)

@ Acceptance limits are determined by ERA or the New York Sate Department of Health (NYSDOH), as applicable.
b"VYes' - Result acceptable; "Pass' - Result acceptable but outside warning limits; "No" - Result not acceptable.
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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-
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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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(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.
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