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West Valley, NY 14171-9799

To the Reader:

This report, prepared by the U.S. Department of Energy (DOE) Ohio Field Office West Valley
Demonstration Project (OH/WVDP), summarizes the environmental protection program at the West Valley
Demonstration Project (WVDP) for calendar year 2003. As has been the practice in prior years, this report is
being made available to the public as soon as possible in advance of DOE's required release date of
October 1, 2004.

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

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

Calculated doses to the hypothetical maximally exposed off-site individual from airborne and waterborne
radiological releases in 2003 were less than one percent of the DOE limit. Radionuclide concentrations in
biological samples were at levels near or statistically identical to background concentrations.

Nonradiological liquid effluent discharges are controlled and permitted through the New York State
Pollutant Discharge Elimination System (SPDES). Discharges in 2003 were within effluent limits without
exception.

The Project’s continuing commitment to safety was reaffirmed in 2003 when it was again awarded the DOE
Voluntary Protection Program Star of Excellence Award. The WVDP is one of the few DOE sites to be
awarded both the VPP Star and National Environmental Performance Track membership.

If you have any questions or comments about the information in this report, please contact the West Valley
Nuclear Services Company (WVNSCO) Community Relations Department at (716) 942-2152 or complete

and return the enclosed survey.

Sincerely,

T. J. Jackson, Acting Director
West Valley Demonstration Project






SUMMARY OF CHANGESTO THE 2003 WVDP ANNUAL SITE ENVIRONMENTAL
REPORT
FROM THE 2002 ANNUAL SITE ENVIRONMENTAL REPORT

This report, prepared by the U.S. Department of Energy (DOE) West Valley Demonstration Project
(WVDP) office, summarizes the environmental protection program at the WVDP for calendar year
(CY) 2003. Monitoring and surveillance of the facilities used by the DOE for the WVDP are
conducted in order to protect public health and safety and the environment. The quality assurance
protocols applied to the environmental monitoring program by the DOE ensure the validity and
accuracy of the monitoring data. Also included in this report are groundwater and ambient air data
from the New Y ork State Energy Research and Development Authority’s New Y ork State-licensed
Disposal Area.

Changes in content for the 2003 Annual Site Environmental Report (ASER) are summarized below.
REVISIONSAND ADDITIONS

. In an effort to streamline the ASER, sections were condensed throughout and Appendices B
through L were moved from the text to a compact disk to be included inside the back cover of
the final report.

. The Environmental Compliance Summary was updated to describe implementation of the
WV DP environmental management system (EMS), compliance with new DOE Order 450.1
(Environmental Protection Program), status of regulatory compliancein CY 2003, and permits
effective during the year. A new table summarizing the WVDP EM S was added.

. Discussions of the vitrification process in the 2002 ASER were greatly condensed or deleted
altogether because CY 2003 was the first full year since vitrification was completed.

. Data and text were updated throughout to reflect results from the CY 2003 environmental
monitoring program. Modifications to the list of sampling locations and analytical constituents
were summarized. Tables, graphs, maps, supplemental information sections, and references
were updated. Most graphs representing time-series data were standardized to include 10-year
data sets.

. The“Doseto Biota” section in Chapter 2 was updated to include dose estimates derived using
the new RESRAD-BIOTA Code, issued in 2003, in accordance with Guidance for the
Preparation of DOE ASERs for CY 2003.

. Appendix C tables summarizing water monitoring data were updated to include changes to
chemical constituents in the monitoring program in 2003 to refine the Project’ s ability to
evaluate surface water quality. Newly-required site drinking water monitoring test data are also
included in Appendix C. Air datatablesin Appendix D were reformatted for consistency with
the content and format of Appendix C.

. New Appendix K-3, “West Valley Demonstration Project Act,” containing the complete text of
the Act, was added.



SPECIAL ISSUESIN CY 2003

. Spent nuclear fuel rods that were packaged in 2001 and awaited shipment through 2002 were
successfully shipped to the Idaho National Engineering and Environmental Laboratory.

. High-level waste tanks 8D-1 and 8D-2 were placed in lay-up mode by isolating the tanks from
the main plant, deactivating components, replacing and relocating pumps, and placing grout
around pipe penetrations to reduce groundwater infiltration.

. The fuel receiving and storage pools (the fuel storage pool and the cask unloading pool) were
drained and cleaned.

. Decontamination of the main plant south product purification cell was completed.

. Decontamination of the head end cells and extraction cell #2, also in the main plant, began

early in 2003 and continued throughout the year.

. A decontamination plan for dismantlement of the vitrification facility was drafted in 2003 for
implementation in 2004.

. Construction of the remote-handled waste facility continued through 2003, with start-up to
occur in 2004.

. Low-level radioactive waste shipments continued.

. The WV DP Waste Management Final Environmental |mpact Statement was transmitted to

DOE-HQ for release to the public in January 2004.



ERRATA and CORRIGENDA
West Valley Demonstration Project
Annual Site Environmental Report (ASER)
Caendar Year (CY) 2002

Petroleum spill: An eight (8) gallon spill of petroleum was recorded and reported to the New

Y ork State Department of Environmental Conservation (NY SDEC) in December 2002. This
spill was not mentioned in the Environmental Compliance Summary (ECS), on page ECS-13,
for CY 2002, nor wasit included in Chapter 1, page 1-19 in Figure 1-6, Number of Immediately
Reportable Spills or Releases. The 2002 spill has been noted in the ECS and included in Figure
1-6 of the 2003 ASER.

Figure units: The y-axis of Figure 2-12, Collective Effective Dose Equivalent From Liquid and
Airborne Effluents to the Population Residing Within 50 Miles (80 km) of the WVDP, was
labeled in units of mrem instead of person-rem in the 2002 ASER. Valuesin Figure 2-12 have
been correctly labeled as person-rem in the 2003 ASER.

If you have any questions about the above information, please contact the West Valley Nuclear
Services Company Community Relations Department at (716) 942-2152.
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Preface

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

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

This report represents a single, comprehensive source of off-site and on-site environmental monitor-
ing data collected during 2003 by environmental monitoring personnel. The environmental monitor-
ing program and results are discussed in the body of this report. Additional monitoring information is
presented in the appendices. Appendix A contains maps of on-site and off-site sampling locations.
Appendices B through L can be found in el ectronic format on the compact disk (as indicated by the C
icon) located inside the back cover. Appendix B is a summary of the site environmental monitoring
schedule. Appendices C through J contain summaries of data obtained during 2003 and are intended
for those readersinterested in more detail than is provided in the main body of the report. Appendix K
lists laws and regulations pertaining to the WVDP. Appendix L provides groundwater monitoring data
from the New York Sate-licensed Disposal Area.

Requests for additional copies of the 2003 Annual Ste Environmental Report and questions regarding
the report should be referred to the VWDP Community Relations Department, 10282 Rock Springs
Road, \est Valley, New York 14171 (telephone: 716-942-4555). Additional Project information is avail-
able on the internet at http://www.ww.doe.gov.

iii
VWWDP Annual Ste Environmental Report Calendar Year 2003


http://www.wv.doe.gov.

This page intentionally left blank

VWVDP Annual Ste Environmental Report Calendar Year 2003



Table of Contents

PREFACE i
EXECUTIVE SUMMARY EXE-1
Purpose of This Report EXE-1
Project Description EXE-1
Compliance EXE-2
Environmental Monitoring Program EXE-2
Surface Water Monitoring EXE-3
Soil and Stream Sediments EXE-4
Groundwater Monitoring EXE-4
Air Monitoring EXE-4
Vegetation, Beef, Milk, Fish, and GameAnimals EXE-5
Environmental Monitoring EXE-5
Safety and Environmental Management Systems EXE-6
Conclusion EXE-6
INTRODUCTION INT-1
Information in This Report INT-1
History of Fuel Reprocessing at the Western New York Nuclear Service Center INT-2
Description of the West Valley Demonstration Project INT-2
General Environmental Setting INT-5
Location of the West Valley Demonstration Project INT-5
Socioeconomics INT-5
Climate INT-6
Biology INT-6
Geology and Hydrology INT-6
Environmental Monitoring Program INT-7
Monitoring and Sampling INT-7
Permits and Regulations INT-7
Exposure Pathway Monitoring INT-8
Surface Water and Sediment Pathways INT-8
Groundwater Pathways INT-8
Air Pathways INT-9
Atmospheric Fallout INT-9
Food Pathways INT-9
Direct Radiation Measurement INT-10

VWVDP Annual Site Environmental Report

Calendar Year 2003



Table of Contents

Introduction (concluded)

Meteorological Monitoring INT-10
Quality Assurance and Control INT-10
Environmental and Safety Performance Recognition INT-10
ENVIRONMENTAL COMPLIANCE SUMMARY ECS1
Compliance Program ECS-1
Compliance Status ECS-2
Environmental Protection Program (DOE Order 450.1) ECS-2
Radiation Protection of the Public and the Environment (DOE Order 5400.5) ECS-2
Radioactive Waste Management (DOE Order 435.1) ECS-2
Resource Conservation and Recovery Act ECS-2
Clean Air Act ECS-7
Emergency Planning and Community Right-to-Know Act ECS-8
Clean Water Act ECS9
Safe Drinking Water Act ECS-13
Toxic Substances Control Act ECS14
National Environmental Policy Act ECS-15
Decommissioning and/or Long-Term Stewardship at the WVDP and WNYNSC ECS-15
Migratory Bird Treaty Act ECS-15
Endangered Species Act ECS-16
Current Achievements and Program Highlights ECS-16
Spent Nuclear Fud Shipment Completed ECS-16
Integrated Safety Management System ECS-16
STAR Status ECS-16
EPA National Environmental Performance Track ECS-16
Environmental Management System ECS-17
Environmental 1ssues and Actions ECS-17
Closed Landfill Maintenance ECS-17
Release of Materials Containing Residual Radioactivity ECS-17
Decommissioning and/or Long-Term Stewardship at the WVDP and WNYNSC ECS-17
Project Assessment Activities in 2003 ECS-17
vi

VWVDP Annual Ste Environmental Report Calendar Year 2003



Table of Contents

CHAPTER 1. ENVIRONMENTAL PROGRAM INFORMATION 1-1
Introduction 1-1
Radiation and Radioactivity 11
Measurement of Radioactivity 1-3
Measurement of Dose 1-3
Environmental Monitoring Program Overview 14
Data Reporting 14
Changes in the 2003 Environmental Monitoring Program 1-6
Completion of Vitrification 1-7
2003 Activities at the WVDP 1-7
Decontamination 1-7
Spent Nuclear Fud Shipment Completed 1-8
Remote-Handled Waste Facility Construction 1-8
Environmental Management of Aqueous Radioactive Waste 1-8
Environmental Management of Airborne Radioactive Emissions 1-9
Environmental Management of Radiological Exposure 1-9
Unplanned Radiological Releases 1-11
NRC-Licensed Disposal Area Interceptor Trench and Pretreatment System 1-11
Waste Minimization Program 1-11
Pollution Prevention Awareness Program 1-11
Waste Management 111
Low-Level Radioactive Waste Shipping Program 1-12
National Environmental Policy Act Activities 1-12
Self-Assessments 1-14
Occupational Safety and Environmental Training 1-14
Voluntary Protection Program STAR Status 1-15
Environmental Management System Implementation 1-15
Integrated Safety Management System Implementation 1-15
Performance Measures 1-16
Radiation Doses to the Maximally-Exposed Off-Site Individual 1-16
State Pollutant Discharge Elimination System Permit Limit Exceptions 1-16
Waste Minimization and Pollution Prevention 1-17
Spills and Releases 1-18

vii
VWVDP Annual Site Environmental Report

Calendar Year 2003



Table of Contents

CHAPTER 2. ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION 21
RADIATION IN THE ENVIRONMENT 2-1
Sources of Radiation 2-1
Exposure Pathways 2-1
Land Use Survey 2-3
Dose to the Public 2-3
ROUTINE MONITORING PROGRAM 2-5
Radiological Sampling Program Overview 2-5
Overview of Water Effluent and Ambient Surface Water Monitoring 2-5
Low-Level Waste Treatment Facility Effluent 2-6
Northeast Swamp and North Swamp Drainage 2-6
Other North Plateau Surface Waters and Water Effluent 2-7
South Plateau Surface Water and NDA Interceptor Trench 2-9
Ponded (Standing) Waters 2-11
Off-Site Surface Water 2-11
Overview of Drinking Water Monitoring 2-12
On-Site Tap Water 2-12
Off-Site Drinking Water Wells 2-12
Overview of Sediment Monitoring 2-13
On-Site Sediments 2-13
Off-Site Sediments 2-13
Overview of Air Emission and Ambient Air Monitoring 2-14
Ventilation and Emission Systems 2-15
Perimeter and Remote Ambient Air Monitoring 2-17
Atmospheric Deposition and Soil Monitoring 2-18
Fallout Pots 2-18
Off-Site Surface Soil 2-18
Overview of Food Chain Monitoring 2-20
Fish 2-20
Venison 2-20
Beef 2-21
Milk 2-21
Vegetables and Fruit 2-21
Direct Environmental Radiation Monitoring 2-21
On-Site Radiation Monitaring 2-21
Perimeter and Off-Site Radiation Monitoring 2-22
Confirmation of Results 2-22

viii
VWVDP Annual Site Environmental Report

Calendar Year 2003



Table of Contents

Chapter 2 (concluded)

Meteorological Monitoring

Special Monitoring

RADIOLOGICAL EFFLUENTS AND DOSE

Dose Assessment Methodology

Measurement of Radionuclide Concentrations in Liquid and Air Releases
Measurement of Radionuclide Concentrations in Food

Predicted Dose From Airborne Emissions

Maximum Dose to an Off-Site Individual

Collective Population Dose

lodine Emissions From the Main Stack

Predicted Dose From Waterborne Rel eases

Maximum Dose to an Off-Site Individual

Collective Dose to the Population

Calculated Dose From Local Foodstuff Tests

Predicted Dose From All Pathways

Risk Assessment

Doseto Biota: Aquatic and Terrestrial Wildlife

Summary

CHAPTER 3. ENVIRONMENTAL NONRADIOLOGICAL PROGRAM INFORMATION

Overview of New York State Water Classifications, Water Quality Standards, and Water Effluent

Limits

2-23
2-24

2-25
2-25
2-25
2-25
2-27
2-27
2-27
2-27
2-29
2-30
2-30
2-30
2-31
2-32
2-32
2-35

31

31

Surface Water, Subsurface Drainage Water, and Water Effluent Monitoring

32

SPDES Permit-Required Monitoring

32

32

Mercury Analytical Method Study
South Plateau Surface and Subsurface Water

33

Other On-Site and Off-Site Surface Water Monitoring

34

Drinking Water Monitoring

Soil and Sediment Monitoring

35

Air Emission Monitoring

36

VWVDP Annual Site Environmental Report

Calendar Year 2003



Table of Contents

Geologic History of the West Valley Site

Hydrogeology of the West Valley Site

Kent Recessional Sequence

Lavery Till

Monitoring Well Network

CHAPTER 4. SITE HYDROLOGY AND GROUNDWATER MONITORING 41
Groundwater Monitoring Program Overview 4-1
4-1

Surface Water Hydrology of the West Valley Site 4-2
4-2

4-2

4-2

Sand and Grave and Till-Sand Units 4-4
Routine Groundwater Monitoring Program 4-4
4-4

Groundwater Monitoring Program Highlights 1982 Through 2003 4-6
Annual Analytical Trigger Level Review 4-7
4-7

Results of Routine Groundwater Monitoring

Long-Term Trends of Gross Beta and Tritium at Selected Groundwater Monitoring L ocations 4-8

North Plateau Seeps

4-10

North Plateau Wl Points

4-10

Results of Radioisotopic Sampling

4-10

Results of Monitoring at the NDA

4-11

Off-Site Groundwater Monitoring

4-11

Results for Volatile and Semivolatile Organic Compounds

4-11

Specia Groundwater Monitoring

4-12

Gross Beta Plume on the North Plateau

4-12

Permeable Treatment Wall

4-13

Northeast Swamp Drainage Monitoring

4-13

North Plateau Groundwater Quality Early Warning Monitoring

4-14

Investigation of Chromium and Nickel in the Sand and Gravel Unit and Evaluation of

Corrosion in Groundwater Monitoring Wells

4-14

Ten-Year Sampling Pump Inspections

4-15

VWVDP Annual Site Environmental Report

Calendar Year 2003



Table of Contents

CHAPTER 5. QUALITY ASSURANCE 51
Organizational Responsibilities 51
Program Design 51
Responsibility 51
Planning 52
Control of Design, Procedures, Items, and Documents 52
Documentation 52
Corrective Action 52
Audits 52
Procedures 52
Quality Control inthe Fidd 52
Fidd Duplicates 53
Fied Blanks 53
Trip Blanks 53
Environmental Background Samples 53
Quality Contral in the Laboratory 53
Standards 54
Spikes 54
Blanks 54
Duplicates 54
Crosschecks 55
Personnd Training 56
Recordkeeping 56
Chain-of-Custody Procedures 56
Audits and Appraisals 56
Self-Assessments 5-6
Lessons Learned Program 56
Data M anagement 57
Data Verification and Validation 57
Data Assessment and Reporting 57
Summary 58

Xi
VWVDP Annual Site Environmental Report

Calendar Year 2003



Table of Contents

GLOSSARY

DISTRIBUTION

REFERENCES and BIBLIOGRAPHY R&B-1

GLO-1
ACRONYMS and ABBREVIATIONS A&A-1
UNITS OF MEASURE and UNIT PREFIXES UOM-1
SCIENTIFIC NOTATION and CONVERSION CHART UOM-2

DST-1
APPENDIX A. ENVIRONMENTAL MONITORING PROGRAM MAPS A-i

Xii
VWVDP Annual Site Environmental Report

Calendar Year 2003



Table of Contents

List of Figures
INT-1. Location of the Western New York Nuclear Service Center INT-4
ECS-1. WVDP SPDES Effluent Limit Exceptions ECS-12
1-1. Annua Average Exposure at the CPC-WSA (DNTLD24) 1-10
1-2. Annua Average Exposure at the Drum Cell (DNTLD36) 1-10
1-3. Annua Effective Dose Equivalent to the Maximally-Exposed Off-Site Individual 1-17
1-4. Yearly SPDES Effluent Limit Exceptions 1-18
1-5. Percentage of Waste-Reduction-Exceeding Goals 1-19
1-6. Number of Immediately Reportable Spills or Releases 1-19

2-1. Comparison of Doses From Natural and Man-Made Sources to the Dose From 2003 WVDP

Effluents 2-3
2-2. Ten-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations at Sampling

L ocation WNSPO06 29
2-3. Ten-Year Trends of Gross Alpha, Gross Beta, and Tritium Concentrations at Sampling

Location WNNDADR 2-10
2-4. Ten-Year Trends of GrossAlpha, Gross Beta, and Tritium Concentrations at Sampling

Location WFFELBR 2-12
2-5. Ten-Year Trends of Cesum-137 in Stream Sediments at Two Locations Upstream and Three

Locations Downstream of the WVDP 2-14
2-6. Comparison of Cesium-137 With Naturally-Occurring Potassium-40 Concentrationsin 2003

at Downstream Sampling Location SFTCSED 2-15

2-7. Ten-Year Trends of Gross Alpha and Gross Beta Activity at the Main Stack (ANSTACK) 2-16
2-8. Ten-Year Trends of Gross Alpha and Gross Beta Concentrations at Rock Springs

Road (AFRSPRD) 2-18
2-9. Ten-Year Trends of Environmental Radiation Levels at Perimeter TLDs 2-22
2-10. Estimated lodine-129 Releases From the WVDP Main Plant Stack 2-29
2-11. Effective Dose Equivalent From Liquid and Airborne Effluents to a Maximally-Exposed

Individual Residing Near the WVDP 2-31
2-12. Collective Effective Dose Equivalent From Liquid and Airborne Effluents to the Population

Residing Within 50 Miles (80 km) of the WVDP 2-32

Xiii

VWVDP Annual Ste Environmental Report Calendar Year 2003



Table of Contents

List of Figures (concluded)

4-1.
4-2.
4-3.
4-4,
4-5,
4-6.
4-7.
4-8.
4-9,

4-10.

VWVDP Annual Site Environmental Report

. West Valley Demonstration Project Base Map
. On-Site Surface Water and Soil/Sediment Sampling Locations
. Off-Site Surface Water and Soil/Sediment Sampling L ocations
. On-SiteAir Monitoring and Sampling L ocations
. Off-SiteAir and Fallout Sampling L ocations
. Active WVDP Groundwater Monitoring L ocations
. North Plateau On-Site Groundwater Monitoring Network
. South Plateau On-Site Groundwater Monitoring Network
. Near-Site Drinking Water and Biological Sampling L ocations
A-10.
A-11.
A-12.
A-13.
A-14.

Geologic Cross Section Through the North Plateau

4-3

Geologic Cross Section Through the South Plateau

4-3

North Plateau Gross Beta Plume Area: Fourth-Quarter 2003 Results

49

Annualized Average Strontium-90 Concentrations at WNSWAMP

4-14

Average Yearly Gross Beta Concentrations at Selected Locations in the Sand and Gravel
Unit

4-16

Average Yearly Gross Beta Concentrations at Selected Locations in the Sand and Gravel
Unit

4-16

Average Yearly Gross Beta Concentrations at Selected Locations in the Sand and Gravel
Unit

4-17

Average Yearly Tritium Concentrations at Selected Locations in the Sand and Grave
Unit

4-17

Concentrations of 1,2-DCE-t, 1,1,1-TCA, and 1,1-DCA at Well 8612 in the Sand and
Gravd Unit

4-18

Concentrations of Tributyl Phosphate at Selected Locations in the Sand and Gravel Unit

4-18

A-1

A-2

A-3

A-4

A-5

A-6

A-7

A-8

A-9

Location of On-Site Thermoluminescatt Dosimeters (TLDs)

Location of Off-Site Thermoluminescent Dosmeters (TLDs) Within 5 Kilomeers of the WVDP __

Environmental Sampling Locations Between 5 and 10 Kilometers From the WVDP
Environmental Sampling Locations More Than 10 Kilometers From the WVDP
Estimated 2002 Population by Sector Within 80 Kilometers of the WVDP

Xiv

A-10
A-11
A-12
A-13
A-14

Calendar Year 2003



Table of Contents

List of Tables

Compliance Tables:

ECS-1. Elements of the Environmental Management System Implementation at the WVDP __ ECS-19
ECS-2. West Valley Demonstration Project 2003 Air Quality Noncompliance Episodes ECS-23
ECS-3. West Valley Demonstration Project 2003 NPDES/SPDES Permit Noncompliance
Episodes ECS-24
ECS-4. Reease of Property Containing Residual Radioactive Material ECS-24
ECS-5. West Valley Demonstration Project Migratory Bird Nest Depredation Episodesin 2003 ECS-25
ECS-6. Status of EPCRA Reporting in 2003 ECS-25
ECS-7. Reportable Chemicals Above Threshold Planning Quantities Stored at the WVDP in
2003 ECS-25

ECS-8. West Valley Demonstration Project Environmental Permits ECS-26
2-1. Potentia Local Off-Site Exposure Pathways Under Existing WVDP Conditions 2-4
2-2. 2003 Gross Alpha Concentrations at Surface Water Sampling Locations 2-8
2-3. 2003 Gross Beta Concentrations at Surface Water Sampling L ocations 2-8
2-4. 2003 Gross Alpha Concentrations at Off-Site, Perimeter, and On-Site Ambient Air Sampling

Locations 2-19
2-5. 2003 Gross Beta Concentrations at Off-Site, Perimeter, and On-Site Ambient Air Sampling

Locations 2-19
2-6. Summary of Annual Effective Dose Equivalentsto an Individual and Population From

WVDP Releases in 2003 2-28
2-7. BEvaluation of Dose to Aquatic and Terrestrial Biota 2-36
2-8. WVDP Radiological Dose and Release Summary 2-37
4-1.  Summary of Groundwater Monitoring Program by Geographic Area; Monitoring Year 2003 45
4-2.  Summary of Groundwater Monitoring Program by Monitoring Purpose; Monitoring Year 2003 4-5

VWVDP Annual Site Environmental Report

Calendar Year 2003



Table of Contents

List of Figures
(Available only on CD, as indicated by the C icon.)
H-1. 2003 Average Yearly Gamma Exposure Rates Around the WVDP H-6
H-2. 2003 Average Yearly Gamma Exposure Rates on the WVDP H-6
I-1. Regional Monitoring Station Wind Frequency Rose: 10-Meter [-3
[-2.  Primary Monitoring Station Wind Frequency Rose: 10-Meter -4
[-3.  Primary Monitoring Station Wind Frequency Rose: 60-Meter I-5
I-4. Calendar Year 2003 Weekly Precipitation -6
I-5. Calendar Year 2003 Cumulative Precipitation -6
Xvi

VWVDP Annual Ste Environmental Report Calendar Year 2003



Table of Contents

List of Tables
(Available only on CD, as indicated by the C icon.)
APPENDIX B. 2003 ENVIRONMENTAL MONITORING PROGRAM B-i
APPENDIX C-1. SUMMARY OF WATER LIMITS, GUIDELINES, AND STANDARDS Cc1

C-1A. West Valley Demonstration Project State Pollutant Discharge Elimination System Sampling

Program C-3
C-1B. New York Water Quality Standards and Guidelines C-5
C-1C. New York State Department of Health/U.S. Environmental Protection Agency MCLSs,

MCLGs, and Raw Water Standards cC-7
C-1D. U.S. Department of Energy Derived Concentration Guides C-8
APPENDIX C-2. PROCESS EFFLUENT DATA C-9
C-2A. Total Radioactivity of Liquid Effluents Released From Lagoon 3 (WNSP0O01) in 2003 c-n
C-2B. Comparison of 2003 Lagoon 3 (WNSP001) Liquid Effluent Radioactivity Concentrations

With U.S. Department of Energy Guidelines C-12
C-2C. 2003 SPDES Results for Outfall 001 (WNSP001): Water Quality C-13
C-2D. 2003 SPDES Resultsfor Outfall 001 (WNSP001): Metals C-15
C-2E. 2003 SPDES Resultsfor Outfall 001 (WNSP001): Organics C-17
C-2F. 2003 SPDES Resultsfor Outfall 007 (WNSPOO7): Water Quality and Iron C-18
C-2G 2003 SPDES Results for Outfall 008 (WNSP008): Water Quality C-19
C-2H. 2003 SPDES Results for Sums of Outfalls 001, 007, 008, and 116: Water Quality C-20
C-2I. 2003 Quarterly/Semiannual/Annual SPDES Resultsfor Outfall 001 (WNSP001): Water

Quality, Metals, and Organics Cc-21
C-2J. 2003 Annual SPDES Resultsfor Outfall 007 (WNSPOO07): Water Quality C-22
C-2K. 2003 Annual SPDES Resultsfor Outfall 008 (WNSP008): Water Quality C-22
C-2L. 2003 SPDES Results for Outfall 01B (WNSPO1B): Water Quality C-23
C-2M. 2003 Results for Sewage Treatment Outfall (WNSP0Q7) C-23

APPENDIX C-3. SITE SURFACE DRAINAGE, SUBSURFACE DRAINAGE, AND

CONTAINED WATER C-25

C-3A. 2003 Resultsin Surface Water at Facility Yard Drainage (WNSPOO5) C-27

C-3B. 2003 Results in Surface Water at French Drain (WNSP008) C-27

C-3C. 2003 Resultsin Surface Water at the North Swamp (WNSW74A) C-28
Xvii

VWVDP Annual Ste Environmental Report Calendar Year 2003



Table of Contents

List of Tables (continued)

C-3D. 2003 Results in Surface Water at the Northeast Swamp (WNSWAMP)

C-3E. 2003 Results at Storage and Disposal Area Drainage (WNNDADR)

C-3F. 2003 Results in Subsurface Water at the NDA Interceptor Trench (WNNDATR)
C-3G 2003 Results at SDA Drainage (WNSDADR)

C-3H. 2003 Results in Surface Water at Cooling Tower Basin (WNCOOLW)

APPENDIX C-4. AMBIENT SURFACE WATER DATA

C-4A. 2003 Results in Surface Water Downstream of the WVDP in Cattaraugus Creek at
Felton Bridge (WFFELBR)

C-4B. 2003 Results in Surface Water Downstream of the WVDP in Buttermilk Creek at

Thomas Corners Bridge (WFBCTCB)

C-4C. 2003 Results in Surface Water Downstream of the WVDP at Frank’s Creek (WNSPO06)

C-4D. 2003 Results From Outfall WNSP116

C-4E. 2003 Results in Surface Water at Erdman Brook (WNERBS53)

C-4F. 2003 Resultsin Surface Water at Frank’s Creek East of the SDA (WNFRC67)
C-4G 2003 Resultsin Surface Water at Drum Cell Drainage (WNDCELD)

C-4H. 2003 Results in Surface Water at the Standing Water (WNSTAW-Series) Locations

APPENDIX C-5. POTABLE WATER (DRINKING WATER) DATA

C-5A. 2003 Results in Potable Well Water Around the WVDP

C-5B. 2003 Resultsin Main Plant Potable Water (WNDNKMP); 2003 Results in Environmental
Laboratory Potable Water (WNDNKEL); and 2003 Results in Maintenance Shop Potable
Water (WNDNKMS)

C-5C. 2003 Results in Utility Room Potable Water (WNDNKUR)

C-5D. 2003 Results in Utility Room Raw (Untreated) Water (WNURRAW)

C-5E. Various Site Tap Water Locations
C-5F. Tap Water Sample Results From WVDP Restroom Sink

C-31

C-34
C-35
C-35

C-37

C-39

C-39
C-42
C-45
C-45
C-46
C-46
C-47

C-49

C-51

C-52

C-53

C-54
C-54

VWVDP Annual Ste Environmental Report Calendar Year 2003



Table of Contents

List of Tables (continued)

APPENDIX D. SUMMARY OF AIR MONITORING DATA D-1
D-1. 2003 Airborne Radioactivity at Main Stack (ANSTACK) D-3
D-2. 2003 Airborne Radioactivity at Vitrification System (HVAC) (ANVITSK) D-4
D-3. 2003 Airborne Radioactivity at Seismic Sampler (ANSEISK) D-4
D-4. 2003 AirborneRadioactivity at 01-14 Building (ANCSSTK) D-5
D-5. 2003 Airborne Radioactivity at Contact Size-Reduction Facility (ANCSRFK) D-5
D-6. 2003 Airborne Radioactivity at Supernatant Treatment System (ANSTSTK) D-6
D-7. 2003 Airborne Radioactivity at Container Sorting and Packaging Facility (ANCSPFK) D-7
D-8. 2003 Airborne Radioactivity at Low-Level Waste Treatment Facility (ANLLW2V) D-7
D-9. 2003 Airborne Radioactivity at Outdoor Ventilation Enclosures/Portable Ventilation Units
(OVES/PVUs) D-8
D-10. 2003 Airborne Radioactivity at Lag Storage (ANLAGAM) D-9
D-11. 2003 Airborne Radioactivity at the NDA (ANNDAAM) D-10
D-12. 2003 Airborne Radioactivity at SDA Trench 9 (ANSDAT9) D-10
D-13. 2003 Airborne Radioactivity at Rock Springs Road (AFRSPRD) D-11
D-14. 2003 Airborne Radioactivity at Dutch Hill Road (AFBOEHN) D-12
D-15. 2003 Airborne Radioactivity at Fox Valley Road (AFFXVRD) D-12
D-16. 2003 Airborne Radioactivity at the Bulk Storage Warehouse (AFBLKST) D-13
D-17. 2003 Airborne Radioactivity at Route 240 (AFRT 240) D-13
D-18. 2003 Airborne Radioactivity at Thomas Corners Road (AFTCORD) D-14
D-19. 2003 Airborne Radioactivity at West Valley (AFWEVAL) D-14
D-20. 2003 Airborne Radioactivity at Springville (AFSPRVL) D-15
D-21. 2003 Airborne Radioactivity at the Nashville Background (AFNASHYV) D-15
D-22. 2003 Resultsin Fallout: Dutch Hill (AFDHFOP) D-16
D-23. 2003 Resultsin Fallout: Rain Gauge (ANRGFOP) D-16
D-24. 2003 Resultsin Fallout: Route 240 (AF24FOP) D-17
D-25. 2003 Resultsin Fallout: Thomas Corners (AFTCFOP) D-17
D-26. 2003 Resultsin Fallout: Fox Valley Road (AFFXFOP) D-18

VWVDP Annual Site Environmental Report

XiX

Calendar Year 2003



Table of Contents

List of Tables (continued)

APPENDIX E. SUMMARY OF GROUNDWATER MONITORING DATA

Groundwater Sampling M ethodol ogy

2003 Groundwater Sampling and Analysis Agenda

E-1
E-2.
E-3.
E-4.
E-5.
E-6.
E-7.
E-8.
E-9.

E-10.
E-1.
E-12.
E-13.
E-14.

E-1

E-2

E-3

Groundwater Monitoring Network: Super Solid Waste M anagement Units

E-4

2003 Indicator Results From the Sand and Grave Unit

E-9

2003 Indicator Results From the Lavery Till-Sand Unit

2003 Indicator Results From the Weathered Lavery Till Unit

2003 Indicator Results From the Unweathered Lavery Till Unit

2003 Indicator Results From the Kent Recessional Sequence

2003 Indicator Results From the North Plateau Seep Monitoring L ocations

2003 Indicator Results From the North Plateau Well Points

2003 Volatile Organic Compound Results at Selected Groundwater Monitoring Locations

2003 Tributyl Phosphate Results at Selected Groundwater Monitoring Locations
2003 Sampling Resultsfor Metals

2003 Sampling Resultsfor Early Warning Monitoring Wells

2003 Radioisotopic Results From Sdected Groundwater Monitoring L ocations
Practical Quantitation Limits

APPENDIX F. SUMMARY OF BIOLOGICAL DATA

F-1.
F-2.
F-3.
F-4.

E-13
E-14
E-15
E-16
E-17
E-17
E-18
E-18
E-19
E-21
E-22
E-26

2003 Radioactivity Concentrationsin Milk

F-3

2003 Radioactivity Concentrationsin Meat

2003 Radioactivity Concentrationsin Food Crops

F-5

2003 Radioactivity Concentrations in Fish Flesh From Cattaraugus Creek

F-6

APPENDIX G-1. SUMMARY OF SOIL AND AQUATIC SEDIMENT GUIDELINES AND
STANDARDS

G-1A. Eastern U.S.A. Background Concentrations for Soils
G-1B. Screening Concentrations for Contaminated Sediments

G1

G4

G-1C. Screening Thresholds for In-Water and Riparian Management of Sediment and Dredge

VWVDP Annual Site Environmental Report

Materials

G4

Calendar Year 2003



Table of Contents

List of Tables (continued)

APPENDIX G-2. SOIL AND SEDIMENT DATA G-5
G-2A. 2003 Results in On-Site Soils Downstream of the WVDP at Frank’s Creek (SNSP006) G-7
G-2B. 2003 Resultsin On-Site Soils From North Swamp (SNSW74A) G-8
G-2C. 2003 Resultsin On-Site Soils From Northeast Swamp (SNSWAMP) G9
G-2D. 2003 Results in Surface Soils Collected at Air Stations Around the WVDP G-10
G-2E. 2003 Results in Stream Sediments Around the WVDP G-12
APPENDIX H. SUMMARY OF DIRECT RADIATION MONITORING DATA H-1
H-1. Summary of 2003 Quarterly Averages of Off-Site TLD Measurements H-3
H-2. Summary of 2003 Quarterly Averages of On-Site TLD Measurements H-4
H-3. Third-Quarter 2003 TLD Results and Instantaneous Exposure Rate Readings With a High-
Pressure lon Chamber (HPIC) at Each Monitoring Location H-5
APPENDIX |. SUMMARY OF METEOROLOGICAL DATA -1
I-1. 2003 SitePrecipitation Collection Data [-7
[-2. 2003 Annual Temperature Summary at the 10-Meter Primary Meteorological Tower 1-8
[-3. 2003 Annua Barometric Pressure Summary -8
APPENDIX J. SUMMARY OF QUALITY ASSURANCE CROSSCHECK ANALYSES J1

J1. Comparison of Radiological Results With Known Results of Crosscheck Samples From the

DOE Environmental Measurements Laboratory Quality Assessment Program 58; EML-621

QAP 0303; June 2003 J3
J2. Comparison of Radiological Results With Known Results of Crosscheck Samples From the

DOE Environmental Measurements Laboratory Quality Assessment Program 59;

QAP 0309; December 2003 J5
J3. Comparison of Results From Crosscheck Samples Analyzed for Water Quality Parameters

as Part of the EPA’'s 2003 Discharge Monitoring Report - Quality Assurance Study 23 for the

National Pollutant Discharge Elimination System J7

VWVDP Annual Ste Environmental Report Calendar Year 2003



Table of Contents

List of Tables (concluded)

APPENDIX K. ENVIRONMENTAL LAWS, REGULATIONS, STANDARDS, AND
ORDERS

K-1. U.S. Department of Energy Radiation Protection Standards and Derived Concentration
Guides

K-2. Environmental Laws, Regulations, Standards, and Orders

K-3. West Valley Demonstration Project Act

APPENDIX L. SUMMARY OF NEW YORK STATE ENERGY RESEARCH AND
DEVELOPMENT AUTHORITY GROUNDWATER MONITORING DATA FOR THE
NEW YORK STATE-LICENSED DISPOSAL AREA

L-1. 2003 Contamination Indicator Results From SDA Monitoring Wells

L-2. 2003 Radiological Indicator Results From SDA Monitoring Wells

L-3. 2003 Radioisotopic Results From SDA Monitoring Wells

xXii

K-1

K-3
K-4

L-1

L-3
L-5
L-7

VWVDP Annual Ste Environmental Report Calendar Year 2003



EXECUTIVE
SUMMARY

Pur pose of This Report

This Annual Site Environmental Report for the
West Valey Demonstration Project (WVDP or
Project) ispublished to inform those with interest
about environmental conditionsat theWVDP. In
accordance with U.S. Department of Energy
(DOE) Order 231.1A, Environment, Safety, and
Health Reporting, the report summarizes calen-
dar year (CY') 2003 environmenta monitoring data
so asto describethe performance of theWVDP's
environmenta management system (EMS), con-
firm compliance with standards and regulations,
and highlight important programs.

Project Description

During 2003, cleanup of radioactive waste from
the former nuclear fuels reprocessing plant that
shut down operationsin the 1970swas continued
at the WVDP. The Project is located in western
New York State, about 30 miles south of Buffalo,
withinthe New York State-owned Western New
York Nuclear Service Center (WNYNSC). The
WV DPisbeing conducted in cooperation with the
New York State Energy Research and Develop-
ment Authority.

EXE-1
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Work ectivitiesat theWV DPduring 2003 included:

» maintaining canisters of vitrified high-level waste
inashielded facility

» shipping low-leve radioactive waste off-sitefor
disposal

* shipping packaged spent nuclear fuel assem-
bliesto Idaho Nationa Engineering and Environ-
mental L aboratory

* constructing afacility where large high-activity
components can be safely size-reduced and pack-
aged for disposal

* decontaminating the fuel storage pool and the
cask unloading pool

* decontaminating the general purpose cell and
the process mechanical cell (also referred to as
thehead end cells)

A reader opinion survey has been inserted in
this report. If it is missing, please contact the
Community Relations Department at (716) 942-
2152. Additional Project information is avail-
able on the internet at http://Amwwwv.doe.gov.
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» cleanup of waste in the plutonium purification
cell (south) and extraction cell number 2 in the
main plant

» planning for decontamination and dismantlement
of thevitrificationfacility

* continuing preparation of the Decommissioning
and/or Long-Term Stewardship Environmental Im-
pact Statement

 monitoring the environment and managing con-
taminated areaswithinthe Project fadility premises.

Compliance

M anagement at the WV DP continued to provide
strong support for environmental compliance in
2003. DOE Ordersand applicable state and fed-
eral statutes and regulations are integrated into
the Project’s compliance program. Highlights of
the 2003 compliance program were:

* No notices of violation or inspection findings
from any environmental regulatory agencieswere
receved by the WVDPin 2003.

* Ingpections by theNew York State Department
of Environmental Conservation (NY SDEC) and
theloca department of hedth verified Project com-
pliance with the applicable environmental and
hedlth regulations.

» The WV DP continued to successfully monitor spe-
cificwaste management areas at thesitein order to
comply with the Resource Conservation and Recov-
ery Act 83008(h) Administrative Order on Consert.

 TheProject met the requirements of the Emer-
gency Planning and Community Right-to-K now
Act by collecting information about hazardous
materials used at the Project and making thisin-
formation availableto thelocal community.
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» TheNew York State Pollutant Discharge Elimi-
nation System (SPDES) Permit currently identi-
fiesfive permitted liquid outfalls (for example, a
pipe outlet wheretreated process water or storm
water flows into astream) at the Project. InAu-
gust 2003, the WV DP filed an application with
NY SDEC for renewd of the SPDES Permit. In
September 2003 NY SDEC renewed the permit,
whichwill expirein 2009.

* Infulfilling the requirements of the Site Treat-
ment Plan developed under the Federal Facility
ComplianceAct, al important eventsin calendar
year 2003 for the characterization, treatment, and
disposition of mixed waste at the WVDP were
completed.

» Among other pollution-prevention accomplish-
ments, waste minimization goals for 2003 were
met or exceeded in three of five specified waste
categories. Although low-level radiocactive waste
generation did not decline by the targeted 70%
reduction set inthe one-year goals statement, gen-
erationwas reduced by 65%. Sanitary waste gen-
eration was reduced by 50%, whereas the goal
was 70%.

Environmental Monitoring
Program

In 2003, Project environmental scientists contin-
ued to sample and monitor effluent air and water,
groundwater, surfacestreams, soil, sediment, veg-
etation, mesat, milk, and game animals, andto mea
sure environmental radiation. More than 13,500
samples were collected in 2003 to assess the ef -
fect of siteactivities on public health, safety, and
the environment.

The Project’ senvironmental monitoring network
isevaluated and updated to ensure that all thelo-
cations and sampletypes that would be sensitive
to process-related changes are monitored.
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Environmental Monitoring Program

Samples aretested for radioactivity and/or nonra-
dioactive substances using approved |aboratory
procedures. Both the laboratory test results and
direct measurement dataarereviewed at several
stagesfor quality and are compared with histori-
cal datafrom the samelocations, with background
data, and with datafrom similar locations.

The environmental data are entered into a con-
trolled database and are automatically matched
against high and low values within an expected
range. Data points above or below these values
are brought to the attention of WV DP scientists
for further investigation. WV DP scientists peri-
odically assess the data and evaluate the impor-
tance of trends at each location.

Radiation dosesto the public are calculated using
approved computer modeling codes. Dose calcu-
lations predict the impacts of air and water re-
leases and the potentia effectsfrom consumption
of gameanimasand locally-grown food.

SurfaceWater M onitoring. Surfacewater isrou-
tinely sampled on the Project premises by auto-
matic samplers: timed composite samples are
collected at Frank’s Creek where water exitsthe
Project, at two other on-site points where water
flows off-gite, and at asurface drainage point near
the former radioactive waste disposal areas.
Samples areaso collected at other pointsof drain-
age from facility areas. The data from these
samples are used to determinethe type, amount,
and probable origin of both radiologica and non-
radiological contaminants.

Radiol ogical Releases. Thelargest single, treated
effluent source of radioactivity released to surface
waters fromthe WV DP isthedischarge from the
low-leved wastetreatment facility (LLWTF) through
thelagoon 3 outfdl. Thetreated effluent water flows
into Erdman Brook, whichjoinsFrank’ s Creek just
before exiting the Project’s fenced area. Seven
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treated batchestotaling approximately 15.0 million
gdlons(56.7 million liters) were released periodi-
caly over the course of about 60 daysin 2003.

The combined average concentration of al radio-
nuclidesinliquid releasesfrom lagoon 3in 2003
was gpproximately 29.3% of the DOE derived con-
centration guide (DCG), whichisused to evalu-
ate liquid process discharges. The average
radioactivity concentrations from 1999 through
2002 were 32%, 34%, 33%, and 34% of the DCGs,
respectively. The mgjor dose contributorsin the
total combined liquid effluentin 2003 were stron-
tium-90, cesum-137, and uranium-232.

Seepage of contaminated groundwater inanelon-
gated plume across the north plateau was another
source of strontium-90 radioactivity in surface
water. Some of this contaminated groundwater
entersaditch upstream of surface drainage sam-
pling location WNSWAMP and eventually flows
into Frank’s Creek. This location has been care-
fully monitored since gross beta contamination,
originating from pre-Project operations, wasiden-
tified in 1993. A groundwater recovery and treat-
ment system s currently being used to reduce the
migration of strontium-90 on the north plateau.
Total strontium-90 curies released from
WNSWAM Pand average concentration of stron-
tium-90 were both lower in 2003 than in 2002.
The calculated hypothetical dose to amember of
the public from strontium-90 at WNSWAMPin
2003 was far below 1% of the applicable DOE
limit.

Dose Assessment. The dose to the maximally-
exposed off-siteindividua (MEOSI) fromthelig-
uid pathway in 2003 was estimated to be 0.032
millirem (mrem) (0.00032 millisieverts[mSv]). Of
thisdose, 0.018 mrem (0.00018 mSv) was attrib-
utableto Project effluents, primarily from lagoon
3, and 0.014 mrem (0.00014 mSv) was contrib-
uted by the north plateau drainage.
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Nonradiological Releases. Nonradiological con-
taminants, measured at three outfalls and calcu-
lated a one monitoring point, were below the
WV DP SPDES Permit limits.

Soil and Stream Sediments. Surface soil iscol-
lected annually near each of the ten air sampler
locationsto track long-term deposition. Sediments
from off-site creeks are collected annually from
threedownstream and two upstream locations. Soil
and sediment from three on-site drainage chan-
nelsaredso sampled annually totrack waterborne
movement of contaminants.

Surface soil samplesin 2003 showed little change
from previous years. Except for oneareathat his-
torically has shown average cesium-137 concen-
trations higher than background values, the
concentrations of radionuclides normally present
in soil from both worldwide fallout and from
Project air emissions at near-sitelocationsarein-
distinguishable from background concentrations
found inthe region away from the WV DP.

Because of pre-Project rel easesfrom nuclear fuel
reprocessing activities, the concentrations of ce-
sium-137 in downstream creek sediments have
been historicaly higher than concentrationsinthe
upstream sediments. Resultsfrom 2003 were con-
sistent with historical results. Monitoring results
for cesum-137 in sediments over thelast tenyears
show no upward trends at either upstream or
downstream points.

Groundwater Monitoring. Groundwater
samples were collected as scheduled from 69 on-
stelocationsin 2003. In addition to thorough data
evauation, computerized screening of the ground-
water data facilitates early identification of po-
tentialy-changing conditions. Four monitoring wells
wereinstalled in 2003 to provide groundwater in-
formation in the area of the newly-constructed
remote-handled waste facility. The 2003 ground-
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water program continued to indicate that stron-
tium-90 is still the major contributor to elevated
gross betavaluesinthenorth plateau plume. The
concentrations of other isotopes were below the
DCG levelsusually applied to surface water.

In addition to collecting samples from wells,
groundwater was routinely collected from seeps
onthebank above Frank’s Creek a ong the north-
eastern edge of the north plateau. Results of ra-
diologica andysesindicatethat gross betaactivity
from the north plateau plume has not migrated to
these seepage aress.

Site groundwater also is tested for a number of
nonradiological constituents. In 2003 therewere
no statistically remarkable changesin the concen-
trations measured.

Cdendar year 2003 sampleresults from near-site
residential water-supply wellswereindistinguish
ablefromresults at background wells.

Air Monitoring. TheWV DP airborneradiologi-
cal monitoring program in 2003 included emissions
from six routinely-operated permitted exhaust
points and four exhausts excluded from permit-
ting because of their low emission potential.

Six ar samplersontheperimeter of the WNY NSC
and four inmore-distant locations continuously col-
lect samples of air at the average human breath-
ing height. These samples are tested for
radioactivity carried by airborneparticles. Samples
arealso collected for measurement of tritium and
iodine-129 at two of the tenlocations— the Rock
Springs Road sampler near the site and the Great
Valley background sampler.

Radiological Releases. As anticipated, radioac-
tive releases from the Project in 2003 were far
below the applicable Environmental Protection
Agency (EPA) and DOE limitsthat ensure public
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health and safety. Radiological air releasesin 2003
were less than those in 2002, coinciding with
completion of the vitrification process.

Although severd fission products contributeto air-
borne radiological releases, the most significant
continuesto beiodine-129, along-lived radionu-
clidethat existsin gaseousform. lodine-129 isnot
fully removed during treatment of theair effluent.
TheCY 2003 levelsof gaseousiodine-129 emis-
sionswere lower than 2002 levels.

Gross radioactivity in air samples (airborne par-
ticulate) from around the site's perimeter was
within the historical range of radioactivity mea-
sured a remote background locations or nearby
communities. Concentrations in samples from
three on-site outdoor air samplers and two por-
table samplerslocated near waste storage facili-
tiesin operation during 2003 also werefar below
any gpplicablelimits.

Dose Assessment. Thedosefrom air emissionsin
calendar year 2003 was about 0.02% of the EPA
and DOE radionuclide emissions standard of 10
mrem per year effective dose equivalent to the
MEOSI. (In 2001 the dose from these emissions
was about 0.05% and in 2002 the dose was about
0.04%.) More than 90% of the total 2003 calcu-
lated airborne doseto the MEOSI from main plant
stack emissions wasfromiodine-129 emissions.

Nonradiological Releases. The WVDP has
monitored nitrogen oxidesand sulfur dioxideemis-
sionsas acondition of the New York State Facil-
ity Air Permit to demonstratethat emissionswere
well below the 99-ton limit for each. When melter
operations came to an end, the vitrification pro-
cess source of nitrogen oxides and sulfur diox-
ides, the primary source at the WVDP, was
permanently shut down. With this shutdown, the
WV DPisno longer required to submit reports of
nitrogen and sulfur oxideemissonstoNY SDEC.
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Vegetation, Beef, Milk, Fish, and GameAni-
mals. Calculated dose estimates based on the
consumption of near-site foodstuffs are used as
an independent confirmation of (not added to)
computer-modeled estimates. Test results from
near-site samples of beans, apples, corn, beef,
milk, fish, and deer in 2003 were consistent with
results noted in previous years. When near-site
samples were compared with background
samples, minimal or no site-related effectswere
noted. If near-site foods had been consumed in
normal quantities by the same personin one year,
that individua would havereceived lessthan 0.10
mrem (0.0010 mSv), theequivaent of about three
hours of background radiation. No upward trends
were observed.

Environmental Monitoring

The WV DP environmental monitoring programis
designed to produce high-quality, reliable results.
Tomaintain this standard, each scientist must give
continuous attention to the details of samplehan-
dling, collection and analysis, data review, and
evaluation procedures. Formal self-assessments
were performed, and the WV DP Environmental
L aboratory continued the practice of anayzing ra-
diologica crosscheck samplessent from anationa
laboratory. All (100%) of the on-site laboratory
crosscheck results and 96% of the off-site com-
mercid |laboratory crosscheck resultswerewithin
statistical acceptancelimitsfor the year.

Test results from the crosscheck program and
salf-assessments indicate that high quality stan-
dards arebeing met.

TheWest Valley Nuclear Services Co. Environ-
mental Affairs and Quality Assurance Depart-
mentsa so periodicaly conducted and documented
reviews of program activities in 2003. Off-site
laboratories are required to meet standards as
outlined in the WV DP contracts. Any data defi-
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ciencieswere addressed under approved quality
assuranceprograms.

Safety and Environmental
M anagement Systems

In 2003 the WV DP continued to demonstrateits
commitment to an al-inclusive approach to safety
through implementation of its integrated safety
management system (ISMS). As a key compo-
nent of theISM S, the sitewide work review group
reviewed work plans, identified environmental
safety and health concerns, and specified prac-
tices to ensure that work was performed safely.
Theenvironmental management system, aninte-
gral part of the WVDP ISMS, was coordinated
with other safety management and work planning
processes through the integrated environmental,
health, and safety management program.

In recognition of excellence in safety and health,
the WVDP has received the DOE STAR award
each year from 2000 through 2003. The WVDP
is also recognized as atop environmental leader
as part of the EPA’s National Environmental Per-
formance Track.

Concluson

The West Valey Demonstration Project conducts
extensive monitoring of on-site facilities and the
surrounding environment. This program fulfills
federal and state requirements to assess the ef-
fect of WV DP activities on public health and safety
and the environment. In 2003 the maximum pre-
dicted dose to a member of the public from the
Project viaall pathwayswas 0.03 mrem (0.0003
mSv), or 0.03% of the 100-mrem DOE limit. In
comparison, the typical dose to amember of the
public from natural background sources is 295
mrem per year.
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The dose to the population withina 50-mile (80-
kilometer) radius of the WV DP from DOE activi-
tieswas 0.10 person-rem. This same population
would have received approximately 453,000 per-
son-rem from natura background radiation in
2003.

In addition to demonstrating compliance with en-
vironmental regulationsand directives, eval uation
of datacollected in 2003 continued to indicate that
WV DP activities pose no threat to public health
or safety, or to the environment.
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INTRODUCTION

| nformation in ThisReport

Individual chaptersin thisreport provideinforma:
tion on compliance with regulations, generd in-
formation about the monitoring program and
significant activitiesin calendar year (CY) 2003,
summaries of theresults of radiological and non-
radiological monitoring, calculationsof radiation
doses to the popul ation within 50 miles (80 kilo-
meters [km]) of the site, and information about
practicesthat ensure the quality of environmental
monitoring data. Graphsand tablesillustrateim-
portant trends and concepts. The bulk of the sup-
porting informationand dataisfound inAppendices
B through L €, included on theattached compact
disk (CD), asreferenced in the textC.

Appendix A, included withthe text, contains maps
showing on-site and off-site sampling locations.
Sample locations are designated by a coded ab-
breviationindicating sampletype and location. (A
completelisting of the codes is found in theindex
toAppendix A [pp. A-iv throughA-vii].)

Appendix B€ summarizesthe CY 2003 environ-
mental monitoring program and liststhe kinds of
samplestaken, thefrequency of collection, the pa-
rameters analyzed, the location of the sampling
points, the monitoring and reporting requirements,
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and abrief rationae for the monitoring activities
conducted at each location.

Appendices C through | summarizeradiometric,
chemical analytical, and physical data from air,
surface water, groundwater, fallout in precipita-
tion, sediment, sails, biologica samples (meat, milk,
food crops, and fish), and direct radiation mea-
surements and meteorological monitoring.

Appendix J° provides datafrom the comparison of
results of anayses of identically-prepared samples
(crasscheck samples) by both theWest Valey Dem-
onstration Project (WVDP or Project) and inde-
pendent laboratories. Thedatainclude radiologica
concentrations and chemical parametersin cross-
check samples of air, water, soil, and vegetation.

Appendix K€ providesalist of radiation protec-
tion standards set by the U.S. Department of En-
ergy (DOE) that are most relevant to the operation
of the WVDP . It also lists federa and state laws
and regulationsthat affect the WV DP. Complete
text of the WV DPAct has been added this year.

Appendix LC contains groundwater monitoring
datafor the New York State-Licensed Disposal
Area, provided by the New York State Energy
Research and Development Authority
(NYSERDA).
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Introduction

Acronyms and abbreviations are used to shorten
the text and make this document more readable.
Each acronym is defined thefirst timeit appears
in a section of this report (e.g., the Annual Site
Environmental Report [ASER]), after which the
acronym alone may be used in the remainder of
the section. For a complete listing of acronyms
fromthe ASER, seetheAcronymsand Abbrevia-
tions section at the end of thisreport. Other infor-
mation that may be helpful is found in the
References and Bibliography, Glossary, Units of
Measure and Unit Prefixes, Scientific Notations,
and Conversion Chart sections at the back of this

report.

History of Fuel Reprocessing
at the Western New York

Nuclear Service Center

Inthe early 1950s, interest in promoting peaceful
uses of atomic energy led to the passage of an
amendment to theAtomic Energy Act that allowed
theAtomic Energy Commission to encourage com-
mercialization of nuclear fuel reprocessing as a
way of developing acivilian nuclear industry. The
Atomic Energy Commission madeitstechnology
availableto private companiesand invited propos-
asfor the design, construction, and operation of
reprocessing plants.

IN1961 theNew York State Office of Atomic De-
velopment acquired 3,345 acres (1,354 hectares
[ha]) near West Vdley, New York and established
theWNY NSC. Davison Chemical Co., together
with the New York State Atomic Research and
Development Authority (which later became
NY SERDA), constructed and began operating a
nuclear fuel reprocessing plant under aco-license
issued by the Atomic Energy Commission (which
later became theU.S. Nuclear Regulatory Com-
mission [NRC] and the DOE). Nuclear Fuel Ser-
vices, Inc. (NFS) was formed by Davison
Chemical Co. to operate the plant as acommer-
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cia facility. NFS leased the property at the
WNYNSC and in 1966 began operations to re-
cycle fuel from both commercia and federally-
owned reactors.

INn 1972, whilethe plant was closed for modifica-
tionsand expansion, new and more-rigorous safety
regulations were imposed. Most of the changes
concerned the disposal of liquid high-level radio-
activewaste (HLW) and the prevention of earth-
guake damageto thefacilities. NFS decided that
compliance with the new regulationswas not eco-
nomicaly feesbleandin 1976 notified NY SERDA
that it would not continue in the fuel-reprocessing
business.

Following this decision, the reprocessing plant was
shut down. Under the original agreement between
the NFS and New York State, the state was ulti-
mately respons blefor both theradioactive wastes
andthefacility.

Description of the West
Valley Demonstration Project

Numerous studiesfollowed the decisionby NFS
to discontinue operations, which lead to the pas-
sage of Public Law 96-368, theWest Valley Dem-
onstration Project Act, in 1980. ThisAct authorized
the DOE to demonstrate amethod for solidifying
the 600,000 gdlons (2.3 millionliters) of liquid HLW
that remained at the West Valley site. Congress
anticipated that thetechnologies devel oped at West
Valley would beused a other facilitiesintheUnited
States. (SeeAppendix K-3€ for completetext of
theWVDPACct.)

The purposes of the WV DPwereto carry out the
following activities: solidify the high-level radio-
activewaste that wasleft a the stefromtheorigi-
nal nuclear fue reprocessing activities, develop
suitable containersfor holding and transporting the
solidified waste, arrangetransportation of the so-
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Description of the West Valley Demonstration Project

lidified waste to a federal repository, dispose of
any low-level and transuranic radioactive waste
resulting from the solidification of HLW, and de-
contaminate and decommission Project facilities
used for solidification of radioactive waste.

DOE and NY SERDA entered into a Cooperative
Agreement on October 1, 1980 (amended Sep-
tember 18, 1981). The Cooperative Agreement
betweenthe DOE and NY SERDA established the
cooperative framework for implementation of the
Project.

TheWV DPAct specifically providesthat thefa-
cilities and the high-level radioactive waste on-
site shall be made available (by the state of New
York) to the DOE without thetransfer of titlefor
as long as required to complete the Project. The
facility's NRC license was amended in 1981 to
allow the DOE to proceed at the Project under a
Memorandum of Understanding. Although thelead
agency for the WVDP is the DOE, under the
Memorandum of Understanding the DOE and the
NRC each have specific responsibilities related
tothe WVDP.

Theformer West Valley Nuclear Services Com-
pany, Inc., asubsidiary of Westinghouse Electric
Corporation, was chosen by the DOE to be the
management and operating contractor for the\West
Valey Demonstration Project. Site operations be-
ganattheWVDPinMarch 1982. TheWest Val-
ley Nuclear Services Company, a unit of the
Westinghouse Environmental Services Company
(in 2003, the Energy and Environmental Division
of Washington Group Internationa), is the con-
tractor for the WVDP.

The high-level waste, contained in underground
storage tanks, had separated into two layers— a
liquid supernatant and a settled sludge layer. Vari-
ous subsystems were constructed that permitted
the successful startup in May 1988 of the inte-
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grated radwaste treatment system (IRTS). The
system removed most of the radioactivity from
theliquid supernatant by ion exchange. Theion-
exchange zeolite material then was stored in a
spare underground tank for later processing. This
alowed themgjor portion of theliquid to betreated
aslow-level radioactive waste. Treatment of the
supernatant liquid fromthe high-level wastetanks
throughthe IRTS was completed in 1990.

The next step inthe process, washing the sludge
with water to remove soluble constituents, began
inlate 1991 and was completed in 1994. In 1995,
the contents of the HLW tanks were combined
and the subsequent mixture was washed a final
time. Vitrification of the high-level wasteresidues
beganin July 1996. In June 1998, the WV DP suc-
cessfully completed the first phase of the vitrifi-
cation campaign. By late 2002, the WV DP was
conducting thefina phase of the campaign by re-
moving most of the waste intanks8D-1 and 8D-
2. Vitrification was completed and the melter was
shut down in September 2002. Activitiesfor de-
contaminating the vitrification and support facili-
tiesweretheninitiated. Theseactivities continued
through 2003.

The following projects wereinitiated, continued,
or completedin 2003:

Soent Fuel Shipping. After the original operator
at theste, NFS, discontinued fuel reprocessing in
1972, 750 spent fuel assembliesremainedin stor-
age. These spent fuel assemblies were stored in
theon-sitefuel pool. During an early 1980s ship-
ping campaign, 625 of the spent fuel assemblies
were returned to the utilities that owned them.
During 2001, theremaining 125 assemblieswere
prepared for transport to the Idaho National Engi-
neering and Environmenta Laboratory (INEEL)
for interim storage. In July 2003, the assemblies
were shipped to INEEL , completing thistask.
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General Environmental Setting

Decontamination of the Fuel Receiving and
Sorage Pools. After spent fudl, equipment, and
debris were removed from the pools, they were
drained, scrubbed and rinsed, the floors were
grouted, surfaceswere sealed, and acontamina-
tion fixative was applied. This project was com-
pleted in May 2003.

Decontamination of Cdlsin theMain Plant. De-
contamination of cdlsand facilitiesinthemain plant
continued in 2003. The south product purification
cell was decontaminated and work inthe head end
cells (the process mechanical cell and the general
purpose cal) and extraction cell 2 continued through-
out theyear. Alsoin 2003, aplan for decontamina
tion and dismantlement of thevitrification facility
was prepared for implementation in 2004.

Waste Management. Part of the DOE's cleanup
mission at the West Valley site isthe disposa of
low-level radioactivewaste (LLW) that isgener-
ated through WV DP operations. In 2003, waste
continued to be shipped off-site to storagefacili-
ties. (See Low-Leve Radioactive Waste Shipping
Program|[p. 1-12].)

High-Level Waste Tank Lay-Up. Lay-up of HLW
tanks8D-1 and 8D-2 was completed in July 2003.
Lay-up included isolating the tanksfrom themain
plant, deactivating components, replacing and re-
locating pumps, and placing grout around pipe pen-
etrationsto reduce groundwater infiltration.

Remote-Handled Waste Facility. An on-site re-
mote-handled waste facility was under construc-
tion in 2003. It will be used to prepare
higher-activity wastesfor shipment and disposal,
with start-up projected for 2004.

Environmental Monitoring. Sitewide environ-
mental monitoring and management of contami-
nated areas continued to ensure the safety of the
public and the environment.
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General Environmental
Setting

The geography, socioeconomics, climate, ecology,
physiography, and geology of theregion are prin-
cipa factors in assessing possible effects of site
activities on the surrounding popul ation and envi-
ronment, and are an integral considerationinthe
design and structure of the environmental moni-

toring program.

L ocation of the West Valley Demonstration
Project. TheWVDPislocated in northern Catt-
araugus County, about 30 miles (50 km) south of
Buffalo, New York (Fig. INT-1 [facing page]).
The WVDP facilities occupy a security-fenced
area of about 164 acres (66 ha) within the
WNY NSC. Thisfenced areaisreferred to asthe
Project premises.

TheWVDPis situated on New York State’'sAl-
legheny Plateau at an approximate average eleva:
tion of 1,300 feet (400 m). The communities of
West Valley, Riceville, Ashford Hollow, and the
village of Springville arelocated within approxi-
mately 5 miles (8 km) of theProject. Severd roads
and a railway approach or pass through the
WNY NSC, but the public does not have access
to the WNY NSC. Hunting, fishing, and human
habitation onthe WNY NSC generdly are prohib-
ited. ANY SERDA -sponsored program to control
the deer population, initiated in 1994, continued
through 2003. Limited accessto the WNY NSC
was given to local hunters, and community re-
sponse has been favorable.

Socioeconomics. The WNY NSC lies primarily
within the town of Ashford in Cattaraugus County.
The nearby population, approximately 9,200 resi-
dentswithin 6.2 miles (10 km) of the Project, relies
largely on an agricultural economy. No mgjor in-
dustriesarelocated withinthisarea. TheWVDPis
oneof thelargest employersin Cattaraugus County.
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Theland immediately adjacent tothe WNY NSC
isused principally for agriculture and arboricul-
ture. Cattaraugus Creek isused locally for swim-
ming, canoeing, and fishing. Although somewater
toirrigatenearby golf coursegreensand treefarms
is taken from Cattaraugus Creek, no public po-
tablewater supply isdrawn from the creek down-
stream of the WNY NSC before the creek flows
into Lake Erie south of Buffao, New York. Wa:
ter from Lake Erie is used as a public drinking-
water supply.

Climate. Although there are recorded extremes
of 98.6°F (37°C) and -43.6°F (-42°C) inwestern
New York, theclimateis moderate, with an aver-
age annual temperature (1971-2000) of 48°F
(8.9°C). Rainfall isrelatively high, averaging about
41 inches (104 cm) per year. Precipitationin 2003
totaled 41 inches (104 cm), equal to thelong-term
average. Precipitation is evenly distributed
throughout the year and is markedly influenced
by Lake Erie to the west and, to alesser extent,
by L ake Ontario tothe north. Regional windsare
generdly from the west and south at about 9 mph
(4 m/sec).

Biology. The WNY NSC lieswithin the northern
deciduous forest biome, and the diversity of its
vegetationistypica of theregion. Equally divided
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-specieslist are known to be present
onthe WNYNSC.

Geology and Hydrology. Thegeologic sediments
beneath the WVDP site include a sequence of
glacia sediments above shaebedrock. Thegteis
divided by astream valey into two areas. thenorth
plateau and the south plateav.
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The uppermost layer onthe south plateauisasilty
claytill, the Lavery till. Weathering hasfractured
the near-surface sediments. Groundwater flows
through thiswesthered till horizontally to the north-
east and vertically downward. Groundwater flow
intheunweathered till, benesth the weathered ill,
ispredominantly downward at anegligiblerate.

AKilldeer (Charadriusvociferus) Protects Her Nest

On the north plateau, a permeable alluvia sand
and gravel layer overlies less-permeable glacial
sediments (i.e., the Lavery till, the Kent reces-
sional sequence, and theKent till). Groundwater
flow ispredominantly horizontal, toward the north-
east, discharging along the plateau’ sedge. Within
theLavery till onthenorth plateau isasilty, sandy
layer of limited extent, theLavery till-sand.

The Kent recessional sequence underlies the
Lavery till beneath both the north and south pla-
teaus and is composed of silt and silty sand with
localized pockets of gravel. Groundwater in this
unit flowsto the northeast with discharge to But-
termilk Creek.
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Environmental Monitoring Program

Environmental Monitoring
Program

The WV DP' senvironmental monitoring program
beganin February 1982. The primary program godl
isto detect and evaluate changes in the environ-
ment resulting from Project or pre-Project activi-
ties and to assess the effect of any such changes
on the human population.

The monitoring network and sample collection
schedule have been structured to accommodate
specific biologica and physical characteristics of
the area. Among the several factors considered
indesigning the environmental monitoring program
were the kinds of wastes and other by-products
resulting from the processing of HLW; possible
routes that radiological and nonradiological con-
taminants could follow into the environment; geo-
logic, hydrologic, and meteorologic site conditions;
quality assurance standards for monitoring and
sampling procedures and analyses; and thelimits
and standards set by federal and state govern-
ments and agencies. When new processes and
systems become part of the Project, appropriate
additional monitoringis provided. Asprocessesare
completed, unnecessary monitoring is iminated
fromthe program.

Monitoring and Sampling. The environmental
monitoring program consists of on-site effluent
monitoring and on- and of f-site environmental sur-
veillance to measure both radiological and nonra-
diologica congtituents. (Seethe Glossary for more
detailed definitions of effluent monitoring [p.
GLO-3] and environmental surveillance [p.
GLO-4].) Monitoring and surveillanceinclude both
the continuous recording of data and the collect-
ing of soil, sediment, water, air, and other samples
at specific times.

Monitoring and sampling of environmental media
provide two ways of assessing the effects of
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Project or pre-Project activities. Monitoring gen-
erally isacontinuous (or periodic) processof mea
surement that allows rapid detection of any changes
in the levels of constituents that could affect the
environment. Samplingisthe collection of media
at specific times; sampling is slower than direct
monitoring toindicate changesin constituent lev-
€ls because the samples must be analyzed in a
laboratory. However, sampleanaysisalowsmuch
smaller quantities of radioactivity or chemical corn-
centrations to be detected.

Per mitsand Regulations. Datagathering, analy-
sis, and reporting to meet stringent federal and
state requirements and standards are an integral
part of themonitoring program. The 2003 program
met the requirements of DOE Orders450.1 (En-
vironmental Protection Program), 5400.1 (Genera
Environmenta Protection Program, canceled early
in 2003), 5400.5 (Radi ation Protection of the Pub-
licand Environment), and 231.1A (Environment,
Safety, and Health Reporting), and DOE Regula
tory Guide DOE/EH-0173T (Environmenta Regu-
latory Guidefor Radiologica Effluent Monitoring
and Environmenta Surveillance). The environ-
mental monitoring program also supportsrequire-
ments of the Resource Conservation and Recovery
Act 83008(h) Administrative Order on Consent.

TheWVDPholdsaNew York State Pollutant Dis-
charge Elimination System (SPDES) Permit asre-
quired by the New York State Department of
Environmental Conservation, which regulateslig-
uid effluent discharges containing nonradiological
pollutants. The SPDES Permit identifiestheoutfals
where liquid effluents are released to surface
water drainage systems and specifies the sam-
pling and analytical requirements for each outfall.

For moreinformation about air and SPDES Per-
mits see the Environmental Compliance Summary
(pp. ECS-7 through ECS-12). Environmental per-
mits are listed at the back of the Environmental
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Compliance Summary (Table ECS-8 [pp. ECS-
26 and ECS-27]).

Radiological air emissions must comply with the
National Emission Standards for Hazardous Air
Pollutants regulations. Depending upon the potential
to emit radionuclides, someradiologica emission
pointsmust be permitted by the U.S. Environmen-
tal Protection Agency (EPA).

In addition, the site operates under a New York
State-issued facility air-emission permit for non-
radiologica contaminants.

Exposure Pathway M onitoring

Themgjor pathwaysfor potentia near-term move-
ment of contaminants away from the site are sur-
face water drainage and airborne transport. For
thisreason, the environmental monitoring program
emphasizes the collection of air and surfacewa
ter samples.

Samples are collected on-sitefrom locations such
as plant ventilation stacks, various water effluent
points, and surface water drainage locations.
Anayses of samplesof air, water, soils, and biota
from the environment surrounding the sitewould
detect radioactivity that might reach the public from
sitereleases. Extensive groundwater monitoring
addresses the relatively dlower subsurface path-
waysand providessurveillance of potential releases
from solid waste management units.

SurfaceWater and Sediment Pathways. Pro-
cess waters are treated by filtration and ion-ex-
change in aliquid-treatment facility, the LLW?2.
The treated water is sent to a series of on-site
holding lagoonsfor testing beforebeing discharged
through asingle outfall. (The locations of the la
goonsarenoted onFig. A-2[p. A-2].) Samples of
this process water and the effluent at two other
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discharge points are collected in accordance with
SPDES Permit and DOE requirements.

Thesamplesare analyzed for radiological param-
eters, including grossalphaand gross beta, tritium,
strontium-90, and gamma-emitting radionuclides,
andfor nonradiological parameters, including pH.
Additional analyses of composite samples deter-
mine metals content, solids, biochemical oxygen
demand, nitrates, nitrites, ammonia, sulfate, or-
ganic chemicals, and specific radionuclides.

In general, surface water samples are collected
regularly and analyzed, at aminimum, for gross
alphaand gross betaradioactivity, tritium, and pH.
A smaller number of samplesareanayzed for con-
ductivity, chlorides, metals, volatile organic com-
pounds, and other parameters. Potable water on
the siteisanalyzed monthly for radioactivity and
annually for chemical constituents.

Off-site surface waters, primarily from Cattarau-
gus Creek and Buttermilk Creek, are sampled up-
stream of the Prgject for background radioactivity
and downstream to measure possible Project con-
tributions. Sediments deposited downstream of the
facility and at upstream background locations are
collected annually and analyzed for gross alpha,
gross beta, and specific radionuclides. (See Ap-
pendix CC and A ppendix G for water and sedi-
ment datasummaries.)

Groundwater Pathways. Groundwater discharge
at theWV DP siteoccursas springs or seepsaong
stream channels, direct discharge to streams,
evapotranspiration, vertical groundwater migration
to underlying strata, and discharge to artificial
draining systems and lagoons. All of these dis-
charges vary with the seasons. Discharge from
springs and seeps is highest during the spring.
Evapotranspiration is at a maximum during the
summer. Groundwater dischargeis, in general,
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lowest during the winter because the ground sur-
faceisfrozen, which minimizesrecharge.

Routine monitoring of groundwater includes sam-
pling for contamination and radiological indicator
parameters (pH and conductivity, and grossalpha,
gross beta, and tritium) and for specific analytes
of interest such as volatile organic compounds,
semivolatile organic compounds, metals, and ra-
dionuclides at selected monitoring locations. (See
TableE-1inAppendix EC.)

Residential drinking water wellslocated near the
site are sampled annually and analyzed for gross
alphaand gross betaradioactivity, tritium, stron-
tium-90, gamma-emitting radionuclides, pH, and
conductivity.

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

Tritiumandiodine-129 also are measured in efflu-
ent vertilationair at somelocations. Silicagel-filled
columns are used at two of the effluent locations
to collect water vapor that isthendistilled fromthe
drying agent and analyzed for tritium. Thesedistil-
lates are andyzed weekly. Six permanent samplers
at effluent locations contain activated charcod ad-
sorbent that isanalyzed for iodine-129; the char-
coal is collected weekly and composited for
quarterly analysis.

Off-site sampling locations include those consid-
ered most representative of background conditions
and those most likely to be downwind of airborne
releases. Among the criteria used to position off-
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dtear samplersareprevailing wind direction, land
usage, and thelocation of population centers.

Off-site air is continuously sampled at ten loca-
tions. Background samplers arelocated far from
thesitein Great Valley and Nashville, New York.
(The Nashville sampling location was discontin-
ued at the end of March 2003.) Nearby-commu-
nity samplers arein Springvilleand West Valley,
New York. (See Figs. A-12 and A-13 [pp. A-12
and A-13] for these four off-siteair sampling lo-
cations.) Six samplers are located on the perim-
eter of the WNYNSC. (See Fig. A-5 [p. A-5].)
Samples from these locations are analyzed for
parameters Smilar tothe effluent air samples. (See
Appendix DC for air monitoring datasummaries.)

Atmospheric Fallout. Animportant contributor
to environmental radioactivity isatmaosphericfall-
out. Sources of falout include earlier atmospheric
testing of nuclear weapons and residual radioac-
tivity from accidents such as that which occurred
a Chernobyl inthe Ukraine.

Four site perimeter locations and one on-site lo-
cation currently are monitored for falout using pot-
type collectors that are sampled every month.
Long-term falout isassessed by analyzing soil col-
lected annually at each of the six perimeter and
four off-siteair samplers. Three additional on-site
soil samples are taken annually. (See Appendix
DC for fallout datasummaries and A ppendix G©
for soil datasummaries.)

Food Pathways. A potentidly significant pathway
for radioactivity to reach humansis through con-
suming produce, meat, and milk from domesticated
farm animals raised near the WVDP and game
animals and fish that live in the vicinity of the
WV DP. Anima and fish samples from potentially-
affected areas are gathered and anayzed for ra-
dionuclide content in order to reveal any long-term
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trends. Fish are collected along Cattaraugus Creek

_ Crek  Quality Assurance and
a locationsdownstream of theWV DP. Venisonis

Control

sampled from deer whose range includes the
WNYNSC. Control samplesof both fish and veni-
son are collected from background areas outside
WV DP influence. Beef, milk, and produce samples
also are collected a nearby farms and at sdected
locations well away from WV DP influence. (See
Appendix FC for biological datasummaries))

Direct Radiation Measurement. Direct pen-
etrating radiation is measured using thermolumi-
nescent dosimeters (TLDs) located on- and
off-site. Measurement points within the site are
placed near selected waste management unitsand
around the inner security fence. Other locations
arearound the site perimeter and accessroad and
at background locationsremote from the WV DP.
Forty-threemeasurement pointswere used in 2003.
The TLDs are retrieved quarterly and are pro-
cessed by an off-site service to obtain the inte-
grated gammaexposure. (SeeAppendix HE for a
summary of the direct radiation data.)

M eteor ological M onitoring

Meteorol ogical dataare continuously gathered and
recorded at meteorological towers on-siteand a
nearby regional location south of the WNY NSC.
Wind speed and direction, barometric pressure,
temperature, dewpoint, and rainfall are measured
on-site. Wind speed and direction are measured
at theregional tower. These dataare valuablefor
modeling both airborne dispersion and long-term
hydrologic trends. In the event of an emergency,
immediate access to the most recent meteorologi-
cal datais indispensable for predicting the path
and concentration of any materials that become
airborne. (SeeAppendix I for meteorologica data
summaries.)
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The work performed by and through the on-site
WV DP Environmental Laboratory isregularly re-
viewed by severa agenciesfor accuracy and com-
pliance with applicableregulations. Assessments
of the laboratory routinely focus on proper
recordkeeping and reporting, timely calibration of
equipment, training of personnel, adherence to
accepted procedures, and general laboratory
safety.

TheProject’ s Environmenta L aboratory also par-
ticipatesin quaity assurance crosscheck programs
administered by federal agencies. (SeeA ppendix
JC for a summary of crosscheck performance.)
The performanceof outsidelaboratories contracted
to analyze WVDP samples also is regularly as-
sessed.

Environmental monitoring management continues
to strengthen theformal self-assessment program
by developing and implementing new strategies
and proceduresfor ensuring high-quality data. Ex-
perienced senior scientists and specialistsinrel-
evant disciplines follow an annua schedule of
self-assessments, produce forma reportswith rec-
ommended corrective actions, and track the ac-
tions asthey are completed.

Environmental and Safety
Per formance Recognition

InAugust 2003, aself-assessment was conducted
to confirm that the WV DP’sintegrated environ-
mental, safety, and health management system
continued to be effectively implemented at the
WVDP. Results from the self-assessment were
verifiedinthe DOE’sannual review, conducted in
December 2003. In 2003 the WV DP continued
the achievement level and practices worthy of a
Nationa Environmenta Performance Track and
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STAR-designated site. For amore-detailed dis-
cussion of theintegrated safety management sys-
tem, the environmental management system, and
associated performance awards at the WVDP,
seelntegrated Safety M anagement System, STAR
Status, EPA Nationd Environmental Performance
Track, and Environmental Management System
onpp. ECS-16 and ECS-17.
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ENVIRONMENTAL
COMPLIANCE SUMMARY

CALENDAR YEAR 2003

Compliance Program

TheWest Valey Demongtration Project (WVDP)
iscurrently focusng onseverd godsthat will leed to
completion of the WV DPACt. (SeeAppendix K-3¢
[p. K-7].) Congtruction of theremote-handled waste
facility, which will be used to process and package
radioactive Project waste into shipping contaners,
wascompleted inearly 2004. The WV DP completed
dismantling of process equipment and removal of
wastefrom thefud receiving and storage pool facil-
ity. Preparationsfor dismantlement of processequip-
ment in the vitrification facility were initiated.
Decontamination of former fud reprocessing cells
withinthemain processbuilding and management of
contaminated groundwater continued.

In January 2003 the U.S. Department of Energy
(DOE), the federal agency that oversees the
WVDP, issued a directive (DOE Order 450.1)
requiring implementation of an environmental
management system (EM S) for conducting work
at DOE sites, including the WV DP. In response
to this directive, the exising WVDP EMS was
reviewed and further enhanced. (See pp. ECS-2
and ECS-17 and Table ECS-1[p. ECS-19].)

Activitiesin progress at the WV DP areregulated
by variousfederal and state laws that protect the
public, workers, and the environment.

ECS-1
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Major federal environmental lawsand regulations
applicableto the WV DP are: the Resource Con-
servation and Recovery Act; the Clean Air Act;
the Emergency Planning and Community Right-
to-Know Act (enacted asTitlelll of the Superfund
Amendmentsand Reauthorization Act); the Clean
Water Act; the Safe Drinking Water Act; the Toxic
Substances Control Act; theMigratory Bird Treaty
Act; and the National Environmental Policy Act.
Theselawsareadministered primarily by the U.S.
Environmental ProtectionAgency (EPA), theU.S.
Fish and Wildlife Service, the U.S. Army Corps
of Engineers (ACOE), the New York State De-
partment of Environmental Conservation
(NYSDEC), and theNew York State Department
of Hedlth (N'Y SDOH) through programs and regu-
latory requirementsfor permitting, reporting, in-
specting, sef-monitoring, and audits.

Becauserelease of radiologica and nonradiological
materials from an active facility cannot be com-
pletely prevented, the EPA, NY SDEC, and the
DOE have established standards for such emis-
sionsand discharges that are intended to protect
human health and the environment. The WV DP
appliesto NY SDEC and the EPA for permitsto
release limited amounts of radiological and nonra:
diologica congtituentsthrough controlled and moni-
tored effluent releases into water and air in
concentrations determined to be safe for humans
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and the environment. In generd, the permits de-
scribe release points, specify management and re-
porting requirements, lig limits on those pollutants
likely to be present, and define the sampling and
analysis regimen. A summary of permits may be
foundinTable ECS-8 (pp. ECS-26 and ECS-27).

Compliance Satus

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

Environmental Protection Program (DOE
Order 450.1). DOE Order 450.1, issued in Janu-
ary 2003, requiresDOE sitestoimplementanEM S
by December 31, 2005. An EM Sisa continuing
cycleof systematic planning, implementing, evalu-
ating, and improving processes and actions under-
taken to achieve environmental goals. Since 1999,
the WV DP hasimplemented an EM Sviapoalicies
and procedures that provide for accomplishing
work through proactive management, environmen-
tal stewardship, and integration of appropriate
technologiesacrossal Project functions. The West
Valley Nuclear Services Co. (WVNSCO) EMS
satisfies the requirements of both the Code of En-
vironmental Management Principles for federal
agencies and the Internationa Organization for
Standardization 14001, Environmental M anage-
ment Systems: Specifications for Guidance and
Use. Elements of the WVDP EMS are summa-
rizedinTableECS-1 (p. ECS-19).

Radiation Protection of the Publicand theEn-
vironment (DOE Order 5400.5). DOE Order
5400.5, issued in February of 1990, established
standards and requirementsfor protection of the
public and the environment against unduerisk from
radiation resulting from activities of the DOE and
DOE contractors. The objectives of the Order
wereto ensurethat (1) operations are conducted
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sothat radiation exposures to members of the pub-
licaremaintained within thelimits established in
the Order, (2) potential exposuresto members of
thepublicare asfar below thelimitsasis reason-
ably achievable, (3) routine and non-routine re-
leases are monitored and dose to the public is
assessed, and (4) theenvironment isprotected from
radioactive contamination to theextent practical.

Thisreport summarizes radiological releasesfrom
the WV DPin 2003, presents estimates of doseto
the public and the environment in 2003, and com-
paresthese vaueswith rel ease and dose standards
established by DOE Order 5400.5. (SeeAppendix
K C.) In 2003, both rel eases and estimates of dose
tothe public werewell withinapplicablelimits.

Radioactive Waste M anagement (DOE Or-
der 435.1). DOE Order 435.1 wasissued in July
of 1999 to ensurethat al DOE radioactive waste
—including high-level waste (HLW), transuranic
waste, low-level radioactive waste (LLW), and
the radioactive component of mixed waste — is
managed to (1) protect the public from exposure
to radiation from radioactive materias, (2) pro-
tect the environment, (3) protect workers, and
(4) comply with applicablefedera, state, and lo-
cal laws and regulations, aswell as applicable Ex-
ecutive Orders and other DOE directives. The
WV DP Radioactive Waste Acceptance Program,
a formal document describing how radioactive
wasteis managed at the WV DP, was updated in
2003.

Resource Conservation and Recovery Act
(RCRA). RCRA wasenacted to ensure that haz-
ardous wastes are managed inamanner that pro-
tects human health and the environment. RCRA
and its implementing regulations govern the life
cycle of hazardous waste and mandate that gen-
eratorstake responsibility for ensuring the proper
treatment, storage, and disposal of their wastes.
TheEPA isthefederal agency responsiblefor is-
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Compliance Status

suing guidelines and regulations for the proper
management of solid and hazardouswaste (includ-
ing mixed [radioactive and hazardous| waste).

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

A hazardouswaste permit isrequired for facilities
that treat or store large quantities of hazardous
waste for more than 90 days or dispose of haz-
ardouswaste at thefacility. Facilitiesin existence
onthedate that hazardouswaste regulationsim-
pacting their operationstake effect must apply for
interim status. These facilities must therefore ap-
ply for interim statusfrom the NY SDEC by sub-
mitting aRCRA Part A Permit Application. Facility
operations during interim status must limit opera-
tions to those described in the Part A Permit Ap-
plication and must comply with the Interim Status
Standardsregulations.

For existing hazardous waste management facili-
tiesin New York, the NY SDEC sets a date for
submitting the Part B Application (also known as
Part 373 Permitsin New York). Facilitieswithin-
terim status are treated as having been issued a
permit until afinal determination on the RCRA
Permit Applicationismade. The Part 373 Appli-
cation must be submitted in narrative form and
containall of theinformation specifiedinTitle 40,
Protection of Environment, Code of Federd Regu-
lations (CFR) Parts 270.14 through 270.29 and
Title 6 of the Officia Compilation of Codes, Rules,
and Regulations of the State of New York (6
NY CRR) Part 373-1.5. Hazardous waste man-
agement facilities must have apermit throughout
the active life of hazardous waste management
activities.
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In 1984 the DOE notified the EPA of hazardous
waste activities at the WV DP and identified the
WVDP as a generator of hazardous waste. In
June 1990, the effective date of the New York
State regulations governing trestment, storage, and
disposal of mixed (i.e., RCRA hazardous and
Atomic Energy Commission radioactive) waste,
theWVDP filed aPart A Hazardous Waste Per-
mit Application with NY SDEC for storage and
treatment of hazardous and mixed wastesand has
been operating under interim status since then.

TheWV DPupdatesits Part A Permit Application
as changestothesite’ sinterim-status waste-man-
agement operations occur. An updated Part A Per-
mit Application was submitted to NYSDEC on
March6, 2001. OnNovember 13,2001, NY SDEC
responded that the RCRA Part A Permit modifi-
cations met the requirements for changestoin-
terim status treatment and storage operations at
the WVDP,

InaJduly 16, 2003 letter to DOE, NY SDEC made
an official request for the submittal of aPart 373
Permit Applicationfor theWV DP. The complete
Part 373 Permit Applicationis planned for trans-
mittal to NY SDEC for review and processing
during 2004.

Hazardous Waste Management Program. Haz-
ardous wastes at the WV DP are managed in ac-
cordancewith6 NY CRR Parts 370-374 and 376.
To dispose of hazardous wastes generated from
on-siteactivities, theWVDPusesNew York State-
permitted transporters (pursuant to 6 NY CRR
Part 364) to ship RCRA-regulated wastes to per-
mitted or authorized trestment, storage, or disposal
facilities (TSDFs). The WV DP shipped approxi-
mately 1.20 tons (1.09 metric tons) of nonradio-
activehazardouswasteto off-site TSDFsin 2003.

Off-site hazardous waste shipments and their re-
ceipt at designated TSDFs are documented by
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signed manifeststhat accompany the shipment. If
the signed manifest is not returned by the TSDF
tothe WV DPwithintheregulatory limit of 45 days
from shipment, an exception report must befiled
withNY SDEC and it must be confirmed that the
waste was received by the TSDF. No exception
reportswererequired during 2003.

Hazardous and mixed waste activitiesmust bere-
ported to NY SDEC each year through the sub-
mittal of the facility’s annual Hazardous Waste
Report. This report summarizes the hazardous
waste activities for the previous year, specifies
the quantities of waste generated, treated, and/or
disposed, and identifiesthe TSDFsused. The an-
nual Hazardous Waste Report for calendar year
(CY) 2003 was submittedtoNY SDEC in Febru-
ary 2004. In addition, a hazardous waste reduc-
tion planmust befiled every two yearsand updated
annualy. This plan documentseffortsto minimize
the generation of hazardous waste and was first
submitted toNY SDEC in 1990. The most recent
Annual Status Report for the Hazardous Waste
Reduction Program was submitted to NY SDEC
in June 2002. The hazardous waste reduction plan
was also updated in 2003, asrequired.

An annua inspection to assess compliance with
hazardous waste regulations was conducted by
NY SDEC on March 20, 2003. No deficiencies
were noted.

Mixed Waste Management Program. Mixed
waste contains both aradi cactive component, regu-
lated under the Atomic Energy Act, and ahazard-
ous component, regulated under RCRA. Boththe
EPA and NY SDEC oversee mixed waste man-
agement at the WVDP.

TheFederal Facility ComplianceAct of 1992, an
amendment to RCRA, requires DOE facilitiesto
prepare plans (i.e., the Site Treatment Plan) for
treating their mixed waste inventories and to up-
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date these plans annually to account for develop-
ment of treatment technologies, capacities, and
changesinmixed waste inventories. Each planis
approved by the respective state agency or the
EPA after consultation with other affected states
and after consideration of public comments.

TheWV DP's Site Treatment Plan comprises two
volumes: the Background VVolume providesinfor-
mation on each mixed waste stream and informa-
tion on the preferred treatment method for the
waste, and the Plan VVolume contains proposed
schedules for treating the mixed waste to meet
the land disposal restriction requirements of
RCRA.

The DOE and NY SDEC entered into a Consent
Order in August 1996 that requires the comple-
tion of the milestones identified in the Plan Vol-
ume. The WV DP began implementing its Site
Treatment Planimmediately and updatesit annu-
ally to bring waste stream, inventory, and treat-
ment information current through September 30,
the end of the DOE fiscal year. A draft update of
the fiscal year 2003 activities was forwarded to
NY SDEC before the due date of February 15,
2004.

Just asfor hazardous waste, shipments of mixed
waste to off-site TSDFs for treatment are docu-
mented via uniform hazardous waste manifests.
In 2003 the WV DP made one mixed waste ship-
ment, which consisted of elemental lead and solid
metal debris. A totd of 1.83 tons(1.66 metrictons)
were shipped to Envirocare of Utah for treatment

and disposal.

RCRA 83008(h) Administrative Order on Con-
sent. The DOE and the New York State Energy
Research and Development Authority
(NY SERDA) entered into aRCRA §3008(h) Ad-
ministrative Order on Consent withNY SDEC and
the EPA in March 1992. The Consent Order re-
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quired NY SERDA and the DOE’'s West Valley
Demongtration Project Officeto conduct RCRA-
facility investigations (RFIs) a on-site solid waste
management units (SWMUSs) to determineif there
had been arelease or if there is a potential for
release of RCRA -regulated hazardous constitu-
ents from SWMUSs. The final RFI reports were
submitted in 1997, completing theinvestigative ac-
tivities associated with the Consent Order. No
corrective actionswererequired as aresult of the
RFIs. Groundwater monitoring, as specified inthe
RFI reports, continued during 2003. The WVDP
al so continued to monitor SWMUs and to comply
withtherequirements of the RCRA 83008(h) Ad-
ministrativeOrder on Consent. Groundwater moni-
toring results are detailed in Chapter 4.

Two new SWM Uswereidentified in 2003 and an
additiona SWMU wasidentified inearly 2004: a
breach in the laundry wastewater line, the con-
crete vault staging area, and the remote-handled
wastefacility. Notifications were submitted to the
EPA andtoNY SDEC, asrequired.

Nonhazardous, Regulated Waste Management
Program. The WV DP shipped approximately 19
tons (17 metric tons) of nonradioactive, nonhaz-
ardous material off-site to solid waste manage-
ment facilities in 2003. Of this amount, 3.4 tons
(3.1 metric tons) were recycled or reclaimed.
Some of the recycled materials were lead-acid
batteries and spent lamps, which were recycled
at off-site authorized reclamation and recycling
facilities. Lead-acid batteriesand spent lampsare
managed as universal wastes. (See universal
wastes [p. GLO-12].) The WV DP aso shipped
approximately 415 tons (376 metric tons) of di-
gested dudge and treated wastewater from the
sitesanitary and industrial wastewater treatment
facility tothe Buffalo Sewer Authority for disposal.

Waste Minimization and Pollution Prevention.
The WVDP continued a long-term program to
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minimize the generation of low-level radioactive
waste, mixed waste, hazardous waste, industrial
waste, and sanitary waste, and to promote affir