9.0 References

ASME-NQA-1-1989 Edition. 1989. Quality Assurance
Program for Nuclear Facilities. American Society of
Mechanical Engineers, New Y ork.

American Society for Testing and Materials. 1993.
“E 380-93 Standard Practice for Use of the International
System of Units (SI) (the Modernized Metric System).”
In Annual Book of ASTM Standards. Philadelphia,
Pennsylvania.

Ames, B. N., R. Magaw, and L. S. Gold. 1987. “Ranking
Possible Carcinogenic Hazards.” Science 236:271-280.

ARH-CD-775. 1976. Geohydrologic Sudy of the West
Lake Basin. R. E. Gephart, P. A. Eddy, R. C. Arnett, and
G. A. Robinson, Atlantic Richfield Hanford Company,
Richland, Washington.

Atallah, S. 1980. “Assessing and Managing Industrial
Risk.” Chemical Engineering 9/8/80:94-103.

Babbitt, B. 1996. United Sates Department of the Inte-
rior Record of Decision, Hanford Reach of the Columbia
River, Final Environmental Impact Satement for Com-

prehensive River Conservation Sudy. Washington, D.C.

Beasey, T.M., L. A. Bal, and J. E. Andrews 111. 1981.
“Hanford-Derived Plutonium in Columbia River Sedi-
ments.” Science 214(20):913-915.

BHI-00010, Rev. 2. 1998. Hanford Ste Asbestos Abate-
ment Plan. B. W. Mewes, Bechtel Hanford, Inc., Richland,
Washington.

BHI-00184. 1995. Miocene- to Pliocene-Aged Supraba-
salt Sediments of the Hanford Site, South-Central Wash-

ington. K. A. Lindsey, Bechtel Hanford, Inc., Richland,

Washington.

BHI-00720, Rev. 1. 1996. Performance Evaluation
Report for Soil Vapor Extraction System Operations at
the Carbon Tetrachloride Ste, February 1992 — January
1996. V. J. Rohay, Bechtel Hanford, Inc., Richland,
Washington.

BHI-01073. 1997. Nonradioactive Dangerous Waste
Landfill Sampling and Analysis Plan and Data Quality
Objectives Process Summary Report. R. C. Smith,
Bechtel Hanford, Inc., Richland, Washington.

BHI-01105. 1997. Rebound Study Report for the Carbon
Tetrachloride Soil Vapor Extraction Site, Fiscal Year
1997. V. J. Rohay, Bechtel Hanford, Inc., Richland,
Washington.

BHI-01115. 1997. Evaluation of the Soil-Gas Survey
at the Nonradioactive Dangerous Waste Landfill.
V. J. Rohay, Bechtel Hanford, Inc., Richland, Washington.

BHI-01126. 1997. Fiscal Year 1997 Annual Report for
the 100-NR-2, 200-UP-1, and 200-ZP-1 Pump and Treat
Operations and Operable Units. J. V. Borghese,

R. E. Peterson, L. C. Swanson, and P. B. Tolley, CH2M
Hill Hanford, Inc. for Bechtel Hanford, Inc., Richland,
Washington.

BMI/ONWI-660. 1987. Coupled Fluid, Energy, and Sol-
ute Transport (CFEST) Model: Formulation and User’s
Manual. S. K. Gupta, C. R. Cole, C. T. Kincaid, and
A. M. Mornti, Battelle Memorial Institute, Columbus, Ohio.

BNWL-90. 1965. Evaluation of Radiological Conditions
in the Vicinity of Hanford for 1964. R. H. Wilson (ed.),
Pacific Northwest Laboratory, Richland, Washington.

BNWL-1970. 1976. Environmental Monitoring Report
on Radiological Satus of the Ground Water Beneath the
Hanford Site, January-December 1974. J. R. Raymond,
D. A. Myers, J. J. Fix, V. L. McGhan, and P. M. Schrotke,
Pacific Northwest Laboratory, Richland, Washington.

BNWL-1979. 1976. Environmental Surveillance at Han-
ford for CY-1975. D. R. Speer, J. J. Fix, and P. J. Blumer,
Pacific Northwest Laboratory, Richland, Washington.

BNWL-2305. 1977. Association of Hanford Origin
Radionuclides with Columbia River Sediment.

D. E. Robertson and J. J. Fix, Pacific Northwest Labora-
tory, Richland, Washington.

9.1



1997 Annual Environmental Report

Caplow, F., and K. Beck. 1996. A Rare Plant Survey of
the Hanford Nuclear Reservation (1995) — The Hanford
Biodiversity Project. The Nature Conservancy of Wash-
ington, Seattle, Washington.

Caplow F., and K. Beck. 1998. A Rare Plant Survey of
the Hanford Nuclear Reservation (1997) — The Hanford
Biodiversity Project. The Nature Conservancy of Wash-
ington, Seattle, Washington.

Cascio, J. (ed.). 1996. The ISO 14000 Handbook.
CEEM Information Services with ASQC Quiality Press,
Milwaukee, Wisconsin.

Dewitt, T. H., R. C. Swartz, D. J. Hansen, D. McGovern,
and W. J. Berry. 1996. “Bioavailability and Chronic
Toxicity of Cadmium in Sediment to the Estuarine
Amphipod Leptocheirus plumulosus.” Environmental
Toxicology and Chemistry 15(12):2095-2101.

Dinman, B. D. 1980. “The Reality and Acceptance of
Risk.” Journal of the American Medical Association
(JAMA) (11):1226-1228.

Dobrowolski, J. P., and K. Ewing. 1990. “Vegetation
Dynamics and Environmental Attributes of a Great Basin
Valley Exhibiting Widespread Shrub Dieback.” In Sym-
posium on Cheatgrass I nvasion, Shrub Die-Off, and
Other Aspects of Shrub Biology and Management, Las
Vegas, Nevada. U.S. Department of Agriculture, Inter-
mountain Research Station, Provo, Utah, pp. 103-114.

DOE - Also see U.S. Department of Energy.

DOE/EH-0173T. 1991. Environmental Regulatory
Guide for Radiological Effluent Monitoring and Envi-
ronmental Surveillance. U.S. Department of Energy,
Washington, D.C.

DOE/EIS-0119F. 1992. Decommissioning of Eight Sur-
plus Production Reactors at the Hanford Site, Richland,
Washington, Final Environmental Impact Statement.
U.S. Department of Energy, Washington, D.C.

DOE/EIS-0189. 1996. Tank Waste Remediation System,
Hanford Site, Richland, Washington, Final Environmen-
tal Impact Statement. U.S. Department of Energy and
Washington State Department of Ecology, Richland, and
Olympia, Washington, 3 vols.

DOE/EIS-0200-F. 1997. Final Waste Management Pro-
grammatic Environmental Impact Satement For Manag-
ing Treatment, Sorage, and Disposal of Radioactive and
Hazardous Waste. U.S. Department of Energy, Office of
Environmental Management, Washington, D.C., 5vals.

DOE/EIS-0222D. 1996. Draft Hanford Remedial Action
Environmental Impact Statement and Comprehensive Land
Use Plan. U.S. Department of Energy, Washington, D.C.,
4vols.

DOE/EIS-0229. 1996. Storage and Disposition of
Weapons-Usable Fissile Materials Final Programmatic
Environmental Impact Statement. U.S. Department of
Energy, Office of Fissile Materials Disposition,
Washington, D.C., 6 vols.

DOE/EIS-0244-FS/ISA1L. 1997. Supplement Analysis for
the Immobilization of Plutonium-Bearing Materials at the
Plutonium Finishing Plant, Hanford Site, Richland, Wash-
ington. U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

DOE M 231.1-1. 1995. Environment, Safety and Health
Reporting Manual. U.S. Department of Energy, Assistant
Secretary for Environment, Safety and Health, Office of
Nuclear Facility Safety, Washington, D.C.

DOE P 450.4. 1996. Safety Management System Policy.
U.S. Department of Energy, The Office of Environment,
Safety and Health, Washington D. C.

DOE/RL-89-12, Rev. 2. 1995. Hanford Ste Ground-
Water Protection Management Plan. D. B. Barnett,
J. S. Schmid, S. S. Lowe, W. L. Allen, N. A. Ballantyne,
C. H. Dohrer, M. J. Hartman, F. N. Hodges, D. G. Horton,
V. G. Johnson, K. J. Lueck, D. J. Ortiz, A. J. Knepp,
B. H. Ford, S. P. Hope, D. K. Tyler, R. D. Hildebrand,
D. E. Olson, R. E. Peterson, G. L. Kasza, D. A. Myers,
S. P. Luttrell, P. D. Thorne, and K. R. Moser. U.S. Depart-
ment of Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-91-28, Rev. 3. 1997. Hanford Facility Waste
Permit Application, General Information Portion.
U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE/RL-91-32, Draft B. 1991. Expedited Response
Action Proposal (EE/CA & EA) for 200 West Area Car-
bon Tetrachloride Plume, Appendix B. V. J. Rohay and
V. G. Johnson for U.S. Department of Energy, Richland
Field Office, Richland, Washington.

9.2



DOE/RL-91-50, Rev. 2. 1997. Environmental Monitor-
ing Plan, United Sates Department of Energy Richland
Operations Office. U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

DOE/RL-92-12. 1992. Sampling and Analysis of
100 Area Springs. U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

DOE/RL-92-67. 1992. Final Remedial Investigation/
Feasibility Study - Environmental Assessment Report for
the 1100-EM-1 Operable Unit, Hanford. U.S. Depart-
ment of Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-93-94, Rev. 1. 1994. Plan and Schedule for
Disposition and Regulatory Compliance for Miscella-
neous Sreams. U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

DOE/RL-94-83. 1995. The Pilot-Scale Treatability Test
Summary for the 100-HR-3 Operable Unit. Prepared by
CH2M Hill Hanford, Inc. for Bechtel Hanford, Inc. for
U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE/RL-94-86. 1994. Ozone-Depleting-Substance Con-
trol and Phase-Out Plan. U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE/RL-94-102. 1995. Proposed Plan for Interim
Remedial Measure at the 100-HR-3 Operable Unit. Pre-
pared by CH2M Hill Hanford, Inc. for Bechtel Hanford,
Inc. for U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

DOE/RL-94-113. 1995. Proposed Plan for Interim
Remedial Measure at the 100-KR-4 Operable Unit. Pre-
pared by CH2M Hill Hanford, Inc. for Bechtel Hanford,
Inc. for U.S. Department of Energy, Richland Operations
Office, Richland, Washington.

DOE/RL-94-150. 1994. Bald Eagle Ste Management
Plan for the Hanford Ste, South-Central Washington.

R. E. Fitzner and S. G. Weiss, Pecific Northwest Labora
tory and CH2M Hill for U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE/RL-95-26. 1995. Interim Remedial Measure Pro-
posed Plan for the 200-UP-1 Operable Unit, Hanford,
Washington. U.S. Department of Energy, Richland Opera:
tions Office, Richland, Washington.

References

DOE/RL-96-32. 1996. Draft, Hanford Ste Biological
Resources Management Plan. U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE/RL-96-40. 1996. Miscellaneous Streams Best
Management Practices (BMP) Report. U.S. Department
of Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-96-63, Rev. 1. 1997. Annual Hanford Site
Environmental Permitting Status Report. U.S. Depart-

ment of Energy, Richland Operations Office, Richland,

Washington.

DOE/RL-96-68. 1996. Hanford Analytical Services Qual-
ity Assurance Requirements Document. U.S. Department
of Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-96-77. 1996. Programmatic Agreement Among
the U.S. Department of Energy, Richland Operations
Office, the Advisory Council on Historic Preservation,
and the Washington State Historic Preservation Office
for the Maintenance, Deactivation, Alteration, and
Demoalition of the Built Environment on the Hanford Site,
Washington. U. S. Department of Energy, Richland
Operations Office, Richland, Washington.

DOE/RL-96-85. 1996. Engineering Evaluation Cost
Analysis for the 100-B/C Area Ancillary Facilities at the
108-F Building. U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

DOE/RL-96-88. 1996. Draft, Hanford Site Biological
Resources Mitigation Strategy Plan. U.S. Department
of Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-96-90, Draft A. 1996. Interim Action Monitor-
ing Plan for the 100-HR-3 and 100-KR-4 Operable Units.
Prepared by CH2M Hill Hanford, Inc. for U.S. Depart-
ment of Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-96-92. 1996. Hanford Strategic Plan.

U.S. Department of Energy, Richland Operations Office,
Richland, Washington. Also available at URL: http://
www.hanford.gov/hsp/index.html

9.3



1997 Annual Environmental Report

DOE/RL-97-02. 1997. National Register of Historic
Places Multiple Property Documentation Form - Historic,
Archaeological and Traditional Cultural Properties of the
Hanford Site, Washington. U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE/RL-97-11, Rev. 1. 1998. Phase | Feasibility Study
for the Canyon Disposition Initiative (221-U Facility).
U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE/RL-97-56, Rev. 1. 1998. Hanford Ste Manhattan
Project and Cold War Era Historic District Treatment
Plan. T. E. Marceau, Bechtel Hanford, Inc. for

U.S. Department of Energy, Richland Operations Office,
Richland, Washington

DOE/RL-97-59. 1997. Accident Investigation Board
Report on the May 14, 1997, Chemical Explosion at the
Plutonium Reclamation Facility, Hanford Ste, Richland,
Washington. U.S. Department of Energy, Richland Opera:
tions Office, Richland, Washington.

DOE/RL-97-62. 1997. Report on the Emergency
Response to the Event on May 14, 1997, at the Plutonium
Reclamation Facility, Hanford Site, Richland, Washington.
U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE/RL-97-71. 1997. Hanford Curation Srategy: Man-
hattan Project and Cold War Era Artifacts and Records
U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

DOE/RL-98-08. 1998. Hanford Ste Annual Dangerous
Waste Report, Calendar Year 1997. U.S. Department of
Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-98-17. 1998. 1997 Tier Two Emergency and
Hazardous Chemical Inventory, Emergency Planning and
Community Right-To-Know Act, Section 312. U.S. Depart-
ment of Energy, Richland Operations Office, Richland,
Washington.

DOE/RL-98-33. 1998. Radionuclide Air Emissions
Report for the Hanford Site, Calendar Year 1997.

B. P. Gleckler and K. Rhoads, Waste Management Federal
Services of Hanford, Inc. for U.S. Department of Energy,
Richland Operations Office, Richland, Washington.

DOE/RW-0164. 1988. Consultation Draft, Ste Charac-
terization Plan, Reference Repository Location, Hanford
Ste, Washington. U.S. Department of Energy, Richland
Operations Office, Richland, Washington, 2 vols.

DOE/S-0078P. 1992. Hanford Site Environmental Res-
toration and Waste Management Five-Year Plan, Fiscal
Years 1992-1996. U.S. Department of Energy,
Washington, D.C.

Eberhardt, L. E., and L. L. Cadwell. 1983. “Radio-
telemetry as an Aid to Environmental Contaminant Evalua-
tion of Mobile Wildlife Species.” Environmental
Monitoring and Assessment 5: 283-289.

Eberhardt, L. E., G. G. Books, R. G. Anthony, and
W. H. Rickard. 1989. “Adctivity Budgets of Canada Geese
During Brood Rearing.” The Auk 106:218-224 (April).

Ecology - See Washington State Department of Ecology.

Eisenbud, M. 1987. Environmental Radioactivity from
Natural, Industrial, and Military Sources. Third Edition,
Chapter 5, Academic Press, Inc., New York.

EML-591. 1997. Semi-Annual Report of the Depart-
ment of Energy, Office of Environmental Management,
Quality Assessment Program. P. D. Greenlaw, Environ-
mental Measurements Laboratory, U.S. Department of
Energy, New York.

EML-594. 1998. Semi-Annual Report of the Depart-
ment of Energy, Office of Environmental Management,
Quality Assessment Program. P. D. Greenlaw, Environ-
mental Measurements Laboratory, U.S. Department of
Energy, New York.

EPA/005/80. 1980. Interim Guidelines and Specifica-
tions for Preparing Quality Assurance Project Plans.
U.S. Environmental Protection Agency, Washington, D.C.

EPA 100-K-93-001. 1993. Pollution Prevention and
Right-to-Know in the Government, Executive Order 12856.
U.S. Environmental Protection Agency, Office of the
Administrator, Washington, D.C.

EPA-402-B-92-001. 1992. User’'s Guidefor CAP88-PC,
Version 1.0. B. S. Parks, U.S. Environmental Protection
Agency, Office of Radiation Programs, Las Vegas,
Nevada.

9.4



EPA 520/1-89-005. 1989. Risk Assessment Methodology:
Draft Environmental Impact Statement for Proposed
NESHAPSfor Radionuclides, Vol. 1, Background Infor-
mation Document. U.S. Environmental Protection Agency,
Washington, D.C.

EPA 520/6-78-007. 1978. Radionuclide Interactions
with Soil and Rock Media. L. L. Amesand D. Rai, Pacific
Northwest Laboratory for U.S. Environmental Protection
Agency, Office of Radiation Programs, Las Vegas,
Nevada, 2 vols.

EPA/540/G-87/003. 1987. Data Quality Objectives for
Remedial Response Activities. U.S. Environmental Pro-
tection Agency, Washington, D.C.

EPA-570/9-76-003. 1976. National Interim Primary
Drinking Water Regulations. U.S. Environmental Pro-
tection Agency, Office of Water Supply, Washington, D.C.

EPA-600/4-81-004. 1981. Environmental Radioactivity
Laboratory Intercomparison Sudies Program: Fiscal
Year 1980-81. A. B. Jarvisand L. Siu, U.S. Environ-
mental Protection Agency, Las Vegas, Nevada.

EPA 822-R-96-001. 1996. Drinking Water Regulations
and Health Advisories. U.S. Environmental Protection
Agency, Office of Water, Washington, D.C.

EPS-87-367A. 1988. Environmental Radiation Program,
26th Annual Report, January Through December 1987.
Washington State Department of Health, Olympia,
Washington.

FAI1/96-45. 1996. Propagation Scale-Up Tests with
Organic-Nitrate/Nitrite Mixtures. H. K. Fauske and
Associates, Inc., Burr Ridge, Illinais.

FAI1/96-48. 1996. An Update of Requirements for
Organic-Nitrate Propagating Reactions Including RSST
and Tube Propagation Test Results With Waste Smulants.
H. K. Fauske and Associates, Inc., Burr Ridge, Illinais.

Freeze, R. A., and J. A. Cherry. 1979. Groundwater.
Prentice Hall, Englewood Cliffs, New Jersey.

Gee, G. W., M. J. Fayer, M. L. Rockhold, and
M. D. Campbell. 1992. “Variationsin Recharge at the
Hanford Site.” Northwest Science 66(4):237.

Gibbs, R. J. 1973. “Mechanisms of Trace Metal Trans-
port in Rivers.” Science 180:71-73.

References

GJHAN-8. 1997. Hanford Tank Farms Vadose Zone,
U Tank Farm Report. Prepared by MACTEC-ERS for
U.S. Department of Energy, Grand Junction Office,
Grand Junction, Colorado.

GJHAN-11. 1997. Hanford Tank Farms Vadose Zone,
TX Tank Farm Report. Prepared by MACTEC-ERS for
U.S. Department of Energy, Grand Junction Office,
Grand Junction, Colorado.

GJHAN-12. 1997. Hanford Tank Farms Vadose Zone,
AX Tank Farm Report. Prepared by MACTEC-ERS for
U.S. Department of Energy, Grand Junction Office,
Grand Junction, Colorado.

GJHAN-16. 1998. Hanford Tank Farms Vadose Zone,
TY Tank Farm Report. Prepared by MACTEC-ERS for
U.S. Department of Energy, Grand Junction Office,
Grand Junction, Colorado.

GJHAN-41. 1996. Vadose Zone Characterization
Project at the Hanford Tank Farms, Tank Summary Data
Report for U-112. Prepared by Rust Geotech for

U.S. Department of Energy, Grand Junction Projects
Office, Grand Junction, Colorado.

GJFHAN-47. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-106. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-49. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for AX-101. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-50. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for AX-102. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-51. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for AX-103. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-52. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for AX-104. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

9.5



1997 Annual Environmental Report

GJFHAN-53. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-108. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-54. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-109. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-55. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-110. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-56. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-111. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-57. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-112. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-58. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-113. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-59. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-114. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-60. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-115. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-61. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-116. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-62. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-117. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-63. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TX-118. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-64. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TY-101. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-65. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TY-102. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-66. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TY-103. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-67. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TY-104. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-68. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TY-105. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-69. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for TY-106. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-70. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-101. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-71. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-102. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-72. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S 103. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

9.6



GJFHAN-73. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-104. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-74. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-105. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-75. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-106. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-76. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-107. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-77. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-108. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-78. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-109. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-79. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-110. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-80. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-111. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-81. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for S-112. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-82. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-103. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

References

GJFHAN-83. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-105. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-84. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-106. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-85. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-101. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-86. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-102. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-87. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-104. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-88. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-107. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-89. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for BX-102. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJFHAN-90. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-108. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-91. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-109. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJHAN-92. 1997. Hanford Tank Farms Vadose Zone,
Tank Summary Data Report for C-110. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

9.7



1997 Annual Environmental Report

GJO-HAN-6. 1997. Vadose Zone Characterization Proj-
ect at the Hanford Tank Farms, BY Tank Farm Report.
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJO-HAN-7. 1997. Fpectrum Shape-Analysis Technique
Applied to the Hanford Tank Farms Spectral Gamma
Logs. R. D. Wilson, MACTEC-ERS for U.S. Depart-
ment of Energy, Grand Junction Office, Grand Junction,
Colorado.

GJO-HAN-10. 1997. Vadose Zone Characterization
Project at the Hanford Tank Farms, AX Tank Farm Pre-
liminary Report. Prepared by MACTEC-ERS for
U.S. Department of Energy, Grand Junction Office,
Grand Junction, Colorado.

GJO-HAN-13. 1997. Hanford Tank Farms Vadose Zone,
Third Biannual Recalibration of Two Spectral Gamma-
Ray Logging Systems Used for Baseline Characterization
Measurements in the Hanford Tank Farms. Prepared by
MACTEC-ERS for U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

GJO-HAN-15. 1998. Enhancements, Validations, and
Applications of Spectrum Shape-Analysis Techniques
Applied to Hanford Tank Farms Spectral Gamma Logs.
R. D. Wilson, MACTEC-ERS for U.S. Department of
Energy, Grand Junction Office, Grand Junction, Colorado.

GJPO-HAN-1. 1995. Vadose Zone Characterization
Project at the Hanford Tank Farms, Calibration of Two
Foectral Gamma-Ray Logging Systems for Baseline Char-
acterization Measurements in the Hanford Tank Farms.
Prepared by Rust Geotech for U.S. Department of Energy
Grand Junction Projects Office, Grand Junction, Colorado.

Gray, R. H., and D. D. Dauble. 1977. “Checklist and
Relative Abundance of Fish Species from the Hanford
Reach of the Columbia River.” Northwest Science
51:208-215.

Guymon, G. L. 1994. Unsaturated Zone Hydrology.
Prentice Hall, Englewood Cliffs, New Jersey.

Hall, J. A. (ed.). 1998. Biodiversity Inventory and Analy-
sis of the Hanford Ste: 1997 Annual Report. The Nature
Conservancy of Washington, Seattle, Washington.

Hansen, D. J,, W. J. Berry, J. D. Mahony, W. S. Boothman,
D. M. Di Toro, D. L. Robson, G. T. Ankley, D. Ma,
Q. Yan, and C. E. Pesch. 1996. “Predicting the Toxicity
of Metal-Contaminated Field Sediments Using Interstitial
Concentration of Metals and Acid-Volatile Sulfide Nor-
malizations.” Environmental Toxicology and Chemistry
15(12):2080-2094.

HEHF-95. 1994. Hanford Sanitary Water Quality Sur-
veillance, CY 1993. P. A. Thurman, Environmental
Health Sciences, Hanford Environmental Health Founda-
tion, Richland, Washington.

HEHF-96. 1995. Hanford Sanitary Water Quality Sur-
veillance for Calendar Year 1994. P. A. Thurman,
Industrial Hygiene Laboratory, Hanford Environmental
Health Foundation, Richland, Washington.

Hillel, D. 1980. Fundamentals of Soil Physics. Academic
Press, New Y ork.

HNF-1740. 1997. Hanford Ste Pollution Prevention
Accomplishments. D. S. Merry, Project Hanford Man-
agement Contractor, Richland, Washington.

HNF-2902. 1998. Plutonium Finishing Plant Vision 2006.
K. R. Herzog, B&W Hanford Company for Fluor Daniel
Hanford, Inc., Richland, Washington.

HNF-EP-925. 1997. Environmental Management Sys-
tem Implementation Plan. Fluor Daniel Hanford, Inc.,
Richland, Washington.

HNF-EP-0125-10. 1998. Summary of Radioactive Solid
Waste Received in the 200 Areas During Calendar
Year 1996. D. L. Hagel, Waste Management Federal
Services of Hanford, Inc., Richland, Washington.

HNF-EP-0182-117. 1998. Waste Tank Summary Report
for Month Ending December 31, 1997. B. M. Hanlon,

L ockheed Martin Hanford Corporation for Fluor Daniel
Hanford, Inc., Richland, Washington.

HNF-EP-0527-7. 1998. Environmental Releases for
Calendar Year 1997. B. P. Gleckler, Waste Management
Federal Services of Hanford, Inc., Richland, Washington.

HNF-EP-0573-6. 1998. Hanford Site Near-Facility
Environmental Monitoring Annual Report, Calendar
Year 1997. C. J. Perkins, A. R. Johnson, B. M. Markes,
S. M. McKinney, and R. M. Mitchell, Waste Manage-
ment Federal Services, Inc., Northwest Operations for
Fluor Daniel Hanford, Inc., Richland, Washington.

9.8



HNF-MP-003. 1997. Integrated Environment, Safety and
Health Management System Plan. Fluor Daniel Hanford,
Inc., Richland, Washington.

HNF-SD-CP-PMP-008. 1997. PFP Deactivation
Project Management Plan. D. M. Bogen, B& W Hanford
Company for Fluor Daniel Hanford, Inc., Richland,
Washington.

HNF-SD-ENV-EE-004. 1997. Hanford Ste Sorm Water
Comprehensive Site Compliance Evaluation Report, for
the Reporting Period July 1, 1996, Through June 30,
1997. Waste Management Federal Services of Hanford,
Inc., Richland, Washington.

HSRCM-1, Rev. 2. 1994, Hanford Site Radiological
Control Manual. HSRCM Project, Richland, Washington.

HW-73672. 1962. Dispersion of 300 Area Liquid Efflu-
ent in the Columbia River. G. E. Backman, Hanford
Atomic Products Operation, Genera Electric Company,
Richland, Washington.

1SO 14001. 1996. Environmental Management Systems—
Secifications with Guidance for Use. American Society
for Testing and Materials, West Conshohocken,
Pennsylvania.

Jenkins, O. P. 1922. Underground Water Supply of the
Region About White Bluffs and Hanford. State of Wash-
ington Department of Conservation and Development,
Olympia, Washington.

Kabata-Pendias, A., and H. Pendias. 1984. Trace Ele-
mentsin Soil and Plants. CRC Press, Inc., Boca Raton,
Florida.

Karickhoff, W. S., S. D. Brown, and A. T. Scott. 1978.
“Sorption of Hydrophobic Pollutants on Natural Sedi-
ment.” Water Resources Bulletin 13:231-248.

Lambert, S. M. 1967. “Functiona Relationship Between
Sorption in Soil and Chemical Structure.” Journal of
Agricultural and Food Chemistry 15(4):572-576.

Leary, A. W. 1996. Home Ranges, Core Use Areas, and
Dietary Habits of Ferruginous Hawks in Southcentral
Washington. Master Thesisin Raptor Biology, Boise
State University, Boise, Idaho.

References

MAC-1000. 1996. General Administrative Procedures
Manual. Prepared by MACTEC-ERS for U.S. Depart-
ment of Energy, Grand Junction Office, Grand Junction,
Colorado.

MAC-VZCP-1.7.2, Rev. 1. 1997. Hanford Tank Farms
Vadose Zone, Project Management Plan. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

MAC-VZCP-1.7.3, Rev. 1. 1997. Hanford Tank Farms
Vadose Zone, Calibration Plan for Spectral Gamma-Ray
Logging Systems. Prepared by MACTEC-ERS for
U.S. Department of Energy, Grand Junction Office,
Grand Junction, Colorado.

MAC-VZCP-1.7.9, Rev. 1. 1997. Hanford Tank Farms
Vadose Zone, Data Analysis Manual. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

MAC-VZCP-1.7.10-1, Rev. 2. 1997. Hanford Tank
Farms Vadose Zone, High-Resol ution Passive Spectral
Gamma-Ray Logging Procedures. Prepared by
MACTEC-ERSfor U.S. Department of Energy, Grand
Junction Office, Grand Junction, Colorado.

MacLellan, J. A., T. P. Lynch, G. A. Rieksts, and

R. L. Brodzinski. 1993. “ldentification of Environmen-
tally Derived Cesium-137 Burdensin a Worker Popula-
tion.” In Environmental Health Physics, Proceedings of
the 26" Year Topical Mesting of the Health Physics Soci-
ety, January 24-28, 1993, Coeur d' Alene, Idaho.

R. L. Kathern, D. H. Denham, K. Salmon, and D. Felton
(eds.), Research Enterprises, Inc., Richland, Washington,
pp. 171-179.

Mudroch, A. 1983. “Distribution of Major Elements
and Metals in Sediment Cores from the Western Basin of
Lake Ontario.” Journal of Great Lakes Research
9(2):125-133.

National Council on Radiation Protection. 1987. loniz
ing Radiation Exposure of the Population of the United
Sates. NCRP Report No. 93, Bethesda, Maryland.

National Park Service. 1994. Hanford Reach of the
Columbia River: Comprehensive River Conservation
Study and Final Environmental Impact Statement.
Washington, D.C.

9.9



1997 Annual Environmental Report

National Research Council. 1980. The Effects on Popu-
lations of Exposure to Low Levels of lonizing Radiation:
1980. Committee on the Biological Effects of lonizing

Radiations, National Academy Press, Washington, D.C.

National Research Council. 1990. Health Effects of
Exposure to Low Levels of lonizing Radiation. Committee
on the Biological Effects of lonizing Radiations, National
Academy Press, Washington, D.C.

Nelson, D. L., D. J. Weber, and S. C. Garvin. 1989.
“The Possible Role of Plant Disease in the Recent Wild-
land Shrub Dieoff in Utah.” In Symposium on Cheat-
grass Invasion, Shrub Die-Off, and Other Aspects of
Shrub Biology and Management, Las Vegas, Nevada.
U.S. Department of Agriculture, Intermountain Research
Station, Provo, Utah, pp. 84-90.

Nelson, J. L., R. W. Perkins, J. M. Nielsen, and

W. L. Haushild. 1966. “Reactions of Radionuclidesfrom
the Hanford Reactors with Columbia River Sediments.”
In Disposal of Radioactive Wastes into Seas, Oceans,
and Surface Waters. International Atomic Energy Agency,
Vienna, Austria, pp. 139-161.

Newcomb, R. C., J. R. Strand, and F. J. Frank. 1972.
Geology and Ground-Water Characteritics of the Hanford
Reservation of the U.S. Atomic Energy Commission,
Washington. Geological Survey Professional Paper 717,
U.S. Geological Survey, Washington, D.C.

NUREG/CR-1322, PNL-2901. 1981. Critical Review:
Radionuclide Transport, Sediment Transport and Water
Quality Mathematical Modeling and Radionuclide
Adsor ption/Desor ption Mechanisms. Y. Onishi,

R. J. Serne, E. M. Arnald, C. E. Cowan, and F. L. Thomp-
son, Pacific Northwest Laboratory for U.S. Nuclear Reg-
ulatory Commission, Washington, D.C.

OSWER 9950-1. 1986. Ground-Water Monitoring Tech-
nical Enforcement Guidance Document. U.S. Environ-
mental Protection Agency, Washington, D.C.

Patton, G. W., A. T. Cooper, and M. R. Tinker. 1997.

“Ambient Air Sampling for Tritium - Determination of
Breakthrough Volumes and Collection Efficiencies for
Silica Gel Absorbent.” Health Physics 72:397-407.

Peterson, R. E., and M. P. Connelly. 1992. “Character-
ization of a Chromium Plume in Groundwater Along the
Columbia River Shoreline, Hanford Site, Washington.”
Presented at 1992 Fall Meeting, American Geophysical
Union, San Francisco, California, December 7-11, 1992.
EOS Transactions, American Geophysical Union 73:43;
also WHC-SA-1674-V A, Westinghouse Hanford Com-
pany, Richland, Washington.

P-GJPO-1786. 1995. Vadose Zone Characterization
Project at the Hanford Tank Farms, Spectral Gamma-
Ray Borehole Geophysical Logging Characterization
and Baseline Monitoring Plan for the Hanford Sngle-
Shell Tanks. Prepared by Rust Geotech for U.S. Depart-
ment of Energy, Grand Junction Projects Office, Grand
Junction, Colorado.

PNL-3127. 1980. Radiological Survey of Exposed
Shorelines and Islands of the Columbia River Between
Vernita and the Snake River Confluence. M. J. Sula,
Pacific Northwest Laboratory, Richland, Washington.

PNL-5041. 1984. Ground-Water Surveillance at the
Hanford Site for CY 1993. L. S. Prater, J. T. Rieger,
C.S.Cling, E. J. Jensen, T. L. Liikala, K. R. Oster, and
P. A. Eddy, Pacific Northwest Laboratory, Richland,
Washington.

PNL-5289. 1984. Investigation of Ground-Water Seep-
age from the Hanford Shoreline of the Columbia River.
W. D. McCormack and JM.V. Carlile, Pacific Northwest
Laboratory, Richland, Washington.

PNL-6328. 1988. Estimation of Ground-Water Travel
Time at the Hanford Ste: Description, Past Work, and
Future Needs. M. D. Freshley and M. J. Graham, Pacific
Northwest Laboratory, Richland, Washington.

PNL-6456. 1988. Hazard Ranking System Evaluation of
CERCLA Inactive Waste Stes at Hanford. R. D. Stenner,
K. H. Cramer, K. A. Higley, S. J. Jette, D. A. Lamar,
T.J McLaughlin, D. R. Sherwood, and N. C. Van Houten,
Pacific Northwest Laboratory, Richland, Washington.

PNL-6584. 1988. GENII - The Hanford Environmental
Radiation Dosimetry Software System. B. A. Napier,
R. A. Pdoquin, D. L. Strenge, and J. V. Ramsdell, Pecific
Northwest Laboratory, Richland, Washington, 3 vols.

PNL-6825. 1989. Hanford Site Environmental Report
for Calendar Year 1988. R. E. Jaguish and R. W. Bryce,
Pacific Northwest Laboratory, Richland, Washington.

9.10



PNL-6886. 1989. Hanford Ste Ground-Water Monitoring
for January Through June 1988. J. C. Evans, R. W. Bryce,
and D. R. Sherwood, Pacific Northwest Laboratory,
Richland, Washington.

PNL-6894, Rev. 1. 1993. Proceduresfor Ground-Water
Investigations. Pacific Northwest Laboratory, Richland,
Washington.

PNL-6942. 1989. Hanford Cultural Resources Manage-
ment Plan. J. C. Chatters (ed.), Pacific Northwest Labo-
ratory, Richland, Washington.

PNL-7120. 1989. Hanford Ste Ground-Water Monitor-
ing for July Through December 1988. J. C. Evans,
R. W. Bryce, D. R. Sherwood, M. L. Kemner, and

D. R. Newcomer, Pacific Northwest Laboratory, Richland,
Washington.

PNL-7124. 1989. The Determination of the Penetrating
Radiation Dose at Hanford. L. A. Rathbun, Pacific
Northwest Laboratory, Richland, Washington.

PNL-7144. 1990. An Initial Inverse Calibration of the
Ground-Water Flow Model for the Hanford Unconfined
Aquifer. E. A. Jacobson and M. D. Freshley, Pacific
Northwest Laboratory, Richland, Washington.

PNL-7500. 1990. 1988 Hanford Riverbank Springs
Characterization Report. R. L. Dirkes Pacific Northwest
Laboratory, Richland, Washington.

PNL-7539. 1990. Methodology Used to Compute Maxi-
mum Potential Doses from Ingestion of Edible Plants
and Wildlife Found on the Hanford Site. J. K. Soldat,
K. R. Price, and W. H. Rickard, Pacific Northwest Labo-
ratory, Richland, Washington.

PNL-7662. 1991. An Evaluation of the Chemical, Radio-
logical, and Ecological Conditions of West Lake on the
Hanford Site. T. M. Poston, K. R. Price, and D. R. New-
comer, Pacific Northwest Laboratory, Richland,
Washington.

PNL-7803. 1991. Hanford Area 1990 Population and
50-Year Projections. D. M. Beck, B. A. Napier,

M. J. Scott, A. G. Thurman, M. D. Davis, D. B. Pittenger,
S. F. Shindle, and N. C. Batishko, Pacific Northwest
Laboratory, Richland, Washington.

References

PNL-8057. 1992. Calculation of Groundwater Discharge
to the Columbia River in the 100 Area. T. JGilmore,
D. R. Newcomer, S. K. Wurstner, and F. A. Spane, Pacific
Northwest Laboratory, Richland, Washington.

PNL-8073. 1992. Hanford Ste Ground-Water Monitor-
ing for 1990. J. C. Evans, R. W. Bryce, and D. J. Bates,
Pacific Northwest Laboratory, Richland, Washington.

PNL-8148. 1992. Hanford Site Environmental Report
for Calendar Year 1991. R. K. Woodruff, R. W. Hanf,
and R. E. Lundgren (eds.), Pacific Northwest Laboratory,
Richland, Washington.

PNL-8150. 1992. Methods for Estimating Doses to
Organisms from Radioactive Materials Released into the
Aguatic Environment. D. A. Baker and J. K. Soldat,
Pacific Northwest Laboratory, Richland, Washington.

PNL-8337. 1992. Summary and Evaluation of Available
Hydraulic Property Data for the Hanford Ste Unconfined
Aquifer System. P. D. Thorne and D. R. Newcomer,
Pacific Northwest Laboratory, Richland, Washington.

PNL-8506. 1993. Arid Lands Ecology Facility Manage-
ment Plan. Pacific Northwest Laboratory, Richland,
Washington.

PNL-8531. 1993. Columbia River Monitoring: Distri-
bution of Tritiumin Columbia River Water at the Richland
Pumphouse. R. L. Dirkes, Pacific Northwest Laboratory,
Richland, Washington.

PNL-8580. 1993. Water Level Measurements for
Modeling Hydraulic Propertiesin the 300-FF-5 and
100 Aggregate Area Operable Units. M. D. Campbell,
W. J. McMahon, and K. R. Simpson, Pacific Northwest
Laboratory, Richland, Washington.

PNL-8654. 1993. Columbia River Monitoring: Sum-
mary of Chemical Monitoring Along Cross Sections at
Vernita Bridge and Richland. R. L. Dirkes, G. W. Petton,
and B. L. Tiller, Pacific Northwest Laboratory, Richland,
Washington.

PNL-8682. 1993. Hanford Site Environmental Report
for Calendar Year 1992. R. K. Woodruff, R. W. Hanf,
and R. E. Lundgren (eds.), Pacific Northwest Laboratory,
Richland, Washington.

9.11



1997 Annual Environmental Report

PNL-8683. 1993. Hanford Site Environmental Data for
Calendar Year 1992 - Surface and Columbia River.
L. E. Bisping and R. K. Woodruff, Pacific Northwest
Laboratory, Richland, Washington.

PNL-8817. 1993. Contribution of Hanford Liquid Efflu-
entsto Srontium-90 Levelsin Offsite Soils. R. E. Jaquish,
Pacific Northwest Laboratory, Richland, Washington.

PNL-9437. 1994. Monitoring Groundwater and River
Interaction Along the Hanford Reach of the Columbia

River. M. D. Campbell, Pacific Northwest Laboratory,
Richland, Washington.

PNL-9824. 1994. Hanford Site Environmental Data
1993 - Surface and Columbia River. L. E. Bisping,
Pacific Northwest Laboratory, Richland, Washington.

PNL-10158. 1994. Summary and Evaluation of Hydraulic
Property Data Available for the Hanford Site Upper
Basalt Confined Aquifer System. F. A. Spane, Jr. and
V. R. Vermeul, Pacific Northwest Laboratory, Richland,
Washington.

PNL-10174. 1994. A Qualitative Evaluation of Radio-
nuclide Concentrations in Hanford Site Wildlife, 1983
through 1992. T. M. Poston and A. T. Cooper, Pacific
Northwest Laboratory, Richland, Washington.

PNL-10285. 1995. Estimated Recharge Rates at the
Hanford Site. M. J. Fayer and T. B. Walters, Pacific
Northwest Laboratory, Richland, Washington.

PNL-10400. 1995. Identification of Contaminants of
Concern, Columbia River Comprehensive |mpact
Assessment--Draft. B. A. Napier, N. C. Batishko,

D. A. Heise-Craff, M. F. Jarvis, and S. F. Snyder, Pacific
Northwest Laboratory, Richland, Washington.

PNL-10535. 1995. Environmental Monitoring of Colum-
bia River Sediments. Grain-Sze Distribution and Con-
tainment Association. M. L. Blanton, W. W. Gardiner,
and R. L. Dirkes, Pacific Northwest Laboratory, Richland,
Washington.

PNL-10574. 1995. Hanford Ste Environmental Report
for Calendar Year 1994. R. L. Dirkesand R. W. Hanf,
Pacific Northwest Laboratory, Richland, Washington.

PNL-10575. 1995. Hanford Ste Environmental Data
for Calendar Year 1994 - Qurface and Columbia River.
L. E. Bisping, Pecific Northwest Laboratory, Richland,
Washington.

PNL-10698. 1995. Hanford Ste Ground-Water Monitor-
ing for 1994. P. E. Dresdl, P. D. Thorne, S. P. Luttrell,
B. M. Gillespie, W. D. Webber, J. K. Merz, J. T. Rieger,
M. A. Chamness, S. K. Wurstner, and B. E. Optiz, Pacific
Northwest Laboratory, Richland, Washington.

PNL-10711. 1995. Location Analysisand Srontium-90
Concentrations in Deer Antlers on the Hanford Site.
B. L. Tiller, L. E. Eberhardt, and T. M. Poston, Pacific
Northwest Laboratory, Richland, Washington.

PNL-10714. 1995. Nonradiological Chemical Pathway
Analysis and | dentification of Chemicals of Concern for
Environmental Monitoring at the Hanford Site.

M. L. Blanton, A. T. Cooper, and K. J. Castleton, Pacific
Northwest Laboratory, Richland, Washington.

PNL-10728. 1995. Radionuclide Concentrationsin Ter-
restrial Vegetation and Soil on and Around the Hanford
Ste, 1983 Through 1993. T. M. Poston, E. J. Antonio,
and A. T. Cooper, Pacific Northwest Laboratory,
Richland, Washington.

PNL-10817. 1995. Hydrochemistry and Hydrogeologic
Conditions Within the Hanford Ste Upper Basalt Con-
fined Aquifer System. F. A. Spane, Jr. and W. D. Webber,
Pacific Northwest Laboratory, Richland, Washington.

PNL-10886. 1995. Development of a Three-Dimensional
Ground-Water Model of the Hanford Site Unconfined
Aquifer System: FY 1995 Satus Report. S. K. Wurstner,
P. D. Thorne, M. A. Chamness, M. D. Freshley, and
M. D. Williams, Pacific Northwest Laboratory, Richland,
Washington.

PNNL-6415, Rev. 9. 1997. Hanford Ste National Envi-
ronmental Policy Act (NEPA) Characterization.

D. A. Neitzel (ed.), and B. N. Bjornstad, C. J. Fosmire,
R. A. Fowler, D. W. Harvey, P. L. Hendrickson,

D. J. Haitink, D. J. Hostick, D. A. Neitzel, T. M. Poston,
P. D. Thorne, and M. K. Wright, Pacific Northwest
National Laboratory, Richland, Washington.

PNNL-11139. 1996. Hanford Ste Environmental Report
for Calendar Year 1995. R. L. Dirkesand R. W. Hanf
(eds.), Pacific Northwest National Laboratory, Richland,
Washington.

PNNL-11140. 1995. 1995 Surface Environmental Sur-
velllance Data. L. E. Bisping, Pacific Northwest National
Laboratory, Richland, Washington.

9.12



PNNL-11211. 1996. Ferrocyanide Safety Project: Fer-
rocyanide Aging Studies, Final Report. M. A. Lilga,
R. T. Halen, E. V. Alderson, M. O. Hogan, T. L. Hubler,
G. L. Jones, D. J. Kowalski, M. R. Lumetta,

W. F. Riemath, R. A. Romine, G. F. Schiefelbein, and
M. R. Telander, Pacific Northwest National Laboratory,
Richland, Washington.

PNNL-11217. 1996. STOMP: Subsurface Transport
Over Multiple Phase - Theory Guide. M. D. White and
M. Oostrom, Pacific Northwest National Laboratory,
Richland, Washington.

PNNL-11311. 1997. Accidental Spill Prevention Plan
for the Environmental Molecular Sciences Laboratory
(EMSL). B. P. Atencio, Pacific Northwest National Labo-
ratory, Richland, Washington.

PNNL-11464. 1997. Environmental Surveillance Mas-
ter Sampling Schedule. L. E. Bisping, Pacific Northwest
National Laboratory, Richland, Washington.

PNNL-11470. 1997. Hanford Ste Groundwater Monitor-
ing for Fiscal Year 1996. M. J. Hartman and P. E. Dresdl
(eds.), Pecific Northwest National Laboratory, Richland,
Washington.

PNNL-11472. 1997. Hanford Ste Environmental Report
for Calendar Year 1996. R. L. Dirkesand R. W. Hanf
(eds.), Pecific Northwest National Laboratory, Richland,
Washington.

PNNL-11473. 1997. Hanford Ste Environmental Data
for Calendar Year 1996. L. E. Bisping, Pacific Northwest
National Laboratory, Richland, Washington.

PNNL-11518. 1997. Investigation of Anatomical Anoma-
liesin Hanford Ste Mule Deer. B. L. Tiller, G. E. Dagle,
L. L. Cadwell, T. M. Poston, and A. Oganesian, Pacific
Northwest National Laboratory, Richland, Washington.

PNNL-11523. 1997. Combination RCRA Groundwater
Monitoring Plan for the 216-A-10, 216-A-36B, and
216-A-37-1 PUREX Cribs. J. W. Lindberg, Pacific
Northwest National Laboratory, Richland, Washington.

PNNL-11574. 1997. Results of RCRA Groundwater
Quality Assessment Program at the 216-U-12 Crib.
B. A. Williamsand C. J. Chou, Peacific Northwest National
Laboratory, Richland, Washington.

References

PNNL-11604. 1997. Results of RCRA Groundwater
Quality Assessment at the 216-B-3 Pond Facility.

D. B. Barnett and S. S. Tedl, Pacific Northwest National
Laboratory, Richland, Washington.

PNNL-11700. 1997. Characterization of a Sagebrush
(Artemisia tridentata subsp. Wyomingensis) Die-Off on
the Hanford Ste. A. Cardenas, J. Lewinsohn, C. Auger,
J. L. Downs, L. L. Cadwell, and R. Burrows, Pacific
Northwest National Laboratory, Richland, Washington.

PNNL-11793. 1998. Hanford Ste Groundwater Moni-
toring for Fiscal Year 1997. M. J. Hartman and

P. E. Dresel (eds.), Pacific Northwest National Labora-
tory, Richland, Washington.

PNNL-11794. 1998. Climatological Data Summary 1997,
With Historical Data. D. J. Hoitink and K. W. Burk,
Pacific Northwest National Laboratory, Richland,
Washington.

PNNL-11796. 1998. Hanford Ste Environmental Data
for Calendar Year 1997. L. E. Bisping, Pacific North-
west National Laboratory, Richland, Washington.

PNNL-11801. 1998. Three-Dimensional Analysis of
Future Groundwater Flow Conditions and Contaminant
Plume Transport in the Hanford Ste Unconfined Aquifer
System: FY 1996 and 1997 Satus Report. C. R. Cole,
S. K. Wurstner, M. P. Bergeron, M. D. Williams, and
P. D. Thorne, Pacific Northwest National Laboratory,
Richland, Washington.

PNNL-11809. 1998. Results of Phase | Groundwater
Quality Assessment for Sngle-Shell Tank Waste Man-
agement Areas T and TX-TY at the Hanford Site.

F. N. Hodges, Pecific Northwest National Laboratory,
Richland, Washington.

PNNL-11810. 1998. Results of Phase | Groundwater
Quality Assessment for Sngle-Shell Tank Waste Man-
agement Areas S-SX at the Hanford Ste. V. G. Johnson
and C. J. Chou, Pecific Northwest National Laboratory,
Richland, Washington.

PNNL-11826. 1998. Results of Phase | Groundwater
Quality Assessment for Sngle-Shell Tank Waste Man-
agement Areas B-BX-BY at the Hanford Site.

S. M. Narbutovskih, Pacific Northwest National Labora-
tory, Richland, Washington.

9.13



1997 Annual Environmental Report

PNL-MA-580, Rev. 2. 1996. Surface Environmental
Surveillance Procedures Manual. R. W. Hanf and
R. L. Dirkes (eds.), Pecific Northwest National Labora-
tory, Richland, Washington.

Poston, T. M., R. E. Jaquish, E. J. Antonio, and

G. W. Patton. 1998. “Strontium-90 in Alfalfa (Medicago
sativa) Around the Hanford Site in Southeastern Wash-
ington State: An Evaluation of Surveillance Data.”
Journal of Environmental Radioactivity 39(1):87-105.

Record of Decision. 1995. Declaration of the Record of
Decision, USDOE Hanford 200 Area, Hanford Site,
Benton County, Washington (200-ZP-1). State of Wash-
ington Department of Ecology, U.S. Environmental Pro-
tection Agency, and U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

Record of Decision. 1996a. Declaration of the Record
of Decision, USDOE Hanford 100 Area, 100-HR-3 and
100-KR-4 Operable Units, Hanford Ste, Benton County,
Washington, April 1996. Washington State Department
of Ecology, U.S. Environmental Protection Agency, and
U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

Record of Decision. 1996hb. Declaration of the Record
of Decision, USDOE Hanford 300 Area, 300-FF-1 and
300-FF-5 Operable Units. Washington State Department
of Ecology, U.S. Environmental Protection Agency, and
U.S. Department of Energy, Richland Operations Office,
Richland, Washington.

Record of Decision. 1997. Declaration of the Record of
Decision, U.S DOE Hanford 200 Area, Hanford Ste,
Benton County, Washington (200-UP-1). State of Wash-
ington Department of Ecology, U.S. Environmental Pro-
tection Agency, and U.S. Department of Energy, Richland
Operations Office, Richland, Washington.

RHO-BWI-ST-5. 1979. Hydrologic Sudies Within the
Columbia Plateau, Washington: An Integration of Cur-
rent Knowledge. R. E. Gephart, R. C. Arnett, R. G. Baca,
L. S. Leonhart, F. A. Spane, Jr., D. A. Palumbo, and
S. R. Strait, Rockwell Hanford Operations, Richland,
Washington.

RHO-RE-ST-12 P. 1984. An Assessment of Aquifer
Intercommunication in the B Pond - Gable Mountain Pond
Area of the Hanford Ste. M. J. Graham, G. V. Last, and
K. R. Fecht, Rockwell Hanford Operations, Richland,
Washington.

RHO-ST-42. 1981. Hydrology of the Separations Area.
M. J. Graham, M. D. Hdll, S. R. Strait, and W. R. Brown,
Rockwell Hanford Operations, Richland, Washington.

Richardson, E. M., and E. Epstein. 1971. “Retention of
Three Insecticides on Different Size Soil Particles Sus-
pended in Water.” Soil Sciences Society of America Pro-
ceedings 35:884-887.

Ryker, S. J,, and J. L. Jones. 1995. Nitrate Concentra-
tionsin Ground Water of the Central Columbia Plateau.
Open-File Report 95-445, U.S. Geological Survey,
Richland, Washington.

Sagan, L. A. 1987. Health Physics Society Official
Journal: Special Issue on Radiation Hormesis 52(5).

Serne, R. J,, and A. B. Muller. 1987. “A Perspective of
Adsorption of Radionuclides onto Geologic Media.” In
Geologic Disposal of High-Level Waste, D. G. Brookins
(ed.), Theophrastus Publications, Athens, Greece,

pp. 407-443.

Shleien, B. 1992. The Health Physics and Radiological
Health Handbook. Revised Edition, Scinta, Inc., Silver
Spring, Maryland.

Sinex, S. A., and G. R. Helz. 1981. “Regionad Geochem-
istry of Hampton Roads Harbor and Lower Chesapeake
Bay Sediments.” Environmental Geology 3:315-323.

Skoog, D. A., and D. M. West. 1980. Analytical Chem-
istry. Third Edition, Saunders Golden Sunburst Series,
Philadelphia, Pennsylvania.

Soldat, J. K. 1976. “Radiation Doses from lodine-129
in the Environment.” Health Physics 30:61-70.

Soll, J. A., and C. Soper (eds)). 1996. Biodiversity Inven-
tory and Analysis of the Hanford Site: 1995 Annual

Report. The Nature Conservancy of Washington, Sesttle,
Washington.

Suzuki, M., T. Yamada, and T. Miyazaki. 1979. “Sorp-
tion and Accumulation of Cadmium in the Sediment of
the TamaRiver.” Water Research 13:57-63.

SW-846. 1986. Test Methods for Evaluating Solid

Waste: Physical/Chemical Methods, Third Edition.

U.S. Environmental Protection Agency, Office of Solid
Waste and Emergency Response, Washington, D.C.

9.14



Tada, F., and S. Suzuki. 1982. “Adsorption and Desorp-
tion of Heavy Metalsin Bottom Mud of Urban Rivers.”
Water Research 16:1489-1494.

Travis, C. C.,and S. T. Hester. 1990. “Background Expo-
sure to Chemicals: What Isthe Risk?" Risk Analysis
10(4).

United Nations Science Committee on the Effects of
Atomic Radiation. 1988. Sources, Effects and Risks of
lonizing Radiation. Report E.88.1X.7, United Nations,
New York.

U.S. Bureau of the Census. 1994. County and City Data
Book. U.S. Government Printing Office, Library of Con-
gress, No. 52-4576, Washington, D.C.

U.S. Department of Energy (DOE). 1987. Plan and
Schedule to Discontinue Disposal of Liquids Into the Soil
Column at the Hanford Site. Richland, Washington.

U.S. Department of Energy (DOE). 1998. Annual Poly-
chlorinated Biphenyls (PCBs) National Status Report.
Washington, D.C.

U.S. Department of Energy (DOE) and U.S. Environmen-
tal Protection Agency (EPA). 1995. Palicy on Decom-
missioning of Department of Energy Facilities Under the
Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA). Richland Operations Office,
Richland, Washington.

U.S. Department of Health, Education and Welfare.
1970. Radiological Health Handbook, Revised Edition.
Rockville, Maryland.

U.S. Geological Survey. 1995. Nitrate Concentrations
in Ground Water of the Central Columbia Plateau. Open
File Report 95-445, U.S. Geological Survey, Tacoma,
Washington.

WA-94-1. 1995. Water Resources Data, Washington
Water Year 1994. W. D. Wiggins, G. P. Ruppert,

R. R. Smith, L. L. Reed, L. E. Hubard, and M. L. Courts,
U.S. Geologica Survey, Tacoma, Washington.

Washington Natural Heritage Program. 1997. Rare
Plant Species County List. Washington State Depart-
ment of Natural Resources, Olympia, Washington
(Available URL: http://www.wa.govdnr/htdocs/fr/nhp/
plantco.html)

References

Washington State Department of Ecology (Ecology),
U.S. Environmental Protection Agency (EPA), and
U.S. Department of Energy (DOE). 1989. Hanford Fed-
eral Facility Agreement and Consent Order Between the
U.S Environmental Protection Agency, the U.S. Depart-
ment of Energy, and the Sate of Washington Department
of Ecology, May 15, 1989, as amended. Olympia, Sesttle,
and Richland, Washington.

Washington State Department of Ecology (Ecology),
U.S. Department of Energy (DOE), and U.S. Environ-
mental Protection Agency (EPA). 1997. Community
Relations Plan for the Hanford Federal Facility Agree-
ment and Consent Order. Olympia, Richland, and Sesttle,
Washington.

Washington State Department of Wildlife. 1994. Species
of Special Concernin Washington. Olympia, Washington.

Washington State Office of Financial Management.
1996a. Population Trends for Washington State. Fore-
casting Division, Olympia, Washington.

Washington State Office of Financial Management.
1996b. Inter-Censal and Post-Censal Estimates of County
Populations by Age and Sex: Sate of Washington 1980-
1996. Forecasting Division, Olympia, Washington.

Weber, D. J.,, D. L. Nelson, W. M. Hess, and R. B. Bhat.
1989. “Sdlinity and Moisture Stress in Relation to Dieoff
of Wildland Shrubs.” In Symposium on Cheatgrass
Invasion, Shrub Die-Off, and Other Aspects of Shrub
Biology and Management, Las Vegas, Nevada.

U.S. Department of Agriculture, Intermountain Research
Station, Provo, Utah.

Wells, D. 1994. Radioactivity in Columbia River Sedi-
ments and Their Health Efforts. Washington State Depart-
ment of Health, Olympia, Washington.

WHC-CM-4-2. 1989. Quality Assurance Manual.
Westinghouse Hanford Company, Richland, Washington.

WHC-CM-7-4. 1991. Operational Environmental
Monitoring. Westinghouse Hanford Company Richland,
Washington.

WHC-CM-7-7. 1988. Environmental Investigations and
Ste Characterization Manual. Westinghouse Hanford
Company, Richland, Washington, vol. 1.

9.15



1997 Annual Environmental Report

WHC-EP-0054. 1992. Vascular Plants of the Hanford
Ste. M. R. Sackschewsky, D. S. Landeen, G. |. Baird,
W. H. Rickard, and J. L. Downs, Westinghouse Hanford
Company, Richland, Washington.

WHC-EP-0182-79. 1994. Waste Tank Summary for
Month Ending October 31, 1994. B. M. Hanlon, West-
inghouse Hanford Company, Richland, Washington.

WHC-EP-0527-2. 1993. Environmental Releases for
Calendar Year 1992. L. P. Diediker and D. J. Rokkan,
Westinghouse Hanford Company, Richland, Washington.

WHC-EP-0691. 1994. Ferrocyanide Safety Program:
Safety Criteria for Ferrocyanide Watch List Tanks.

A. K. Postma, J. E. Meacham, G. S. Barney,

G. L. Borsheim, R. J. Cash, M. D. Crippen, D. R. Dick-
inson, J. M. Grigsby, D. W. Jeppson, M. Kummerer,
J. M. McLaren, C. S. Simmons, and B. C. Simpson,

Westinghouse Hanford Company, Richland, Washington.

WHC-EP-0823. 1994. Synthetic Waste Chemical Mech-
anisms Studies. E. C. Ashby, A. Annis, E. K. Barefield,
D. Boatright, F. Doctorovich, C. L. Liotta, H. M. Neuman,
A.Konda, C. F. Yao, K. Zhang, and N. G. McDuffie,
Westinghouse Hanford Company, Richland, Washington.

WHC-EP-0899-1. 1996. Solubilities of Significant
Organic Compounds in HLW Tank Supernate Solutions -
FY 1996 Progress Report. G. S. Barney, Westinghouse
Hanford Company, Richland, Washington.

WHC-MR-0388. 1992. Past Practices Technical Charac-
terization Sudy - 300 Area - Hanford Ste. M. S. Gerber,
Westinghouse Hanford Company, Richland, Washington.

WHC-MR-0391. 1992. Field Trip Guide to the Hanford
Ste. S. P. Reidel, K. A. Lindsey, and K. R. Fecht, West-
inghouse Hanford Company, Richland, Washington.

WHC-MR-0418. 1994. Historical Records of Radioac-
tive Contamination in Biota at the 200 Areas of the Han-
ford Ste. A. R. Johnson, B. M. Markes, J. W. Schmidt,
A. N. Shah, S. G. Weiss, and K. J. Wilson, Westinghouse
Hanford Company, Richland, Washington.

WHC-SD-EN-AP-002. 1996. Assessment Groundwater
Monitoring Plan for Single-Shell Tank Waste Manage-
ment Area B-BX-BY. J. A. Caggiano, Westinghouse
Hanford Company, Richland, Washington.

WHC-SD-EN-AP-185. 1995. Groundwater Monitoring
Plan for the 300 Area Process Trenches. J. W. Lindberg,
C. J. Chou, and V. G. Johnson, Westinghouse Hanford
Company, Richland, Washington.

WHC-SD-EN-AP-191. 1996. Assessment Groundwater
Monitoring Plan for Single-Shell Tank Waste Manage-
ment Area S-SX. J. A. Caggiano, Westinghouse Hanford
Company, Richland, Washington.

WHC-SD-EN-EV-027. 1995. Groundwater Monitoring
Plan for the 183-H Solar Evaporation Basins. M. J. Hart-
man and C. J. Chou, Westinghouse Hanford Company,
Richland, Washington.

WHC-SD-EN-RPT-004. 1993. Summary of 100-B/C
Reactor Operations and Resultant Wastes, Hanford Ste.
M. S. Gerber, Westinghouse Hanford Company, Rich-
land, Washington.

WHC-SD-EN-TI-006. 1992. Hydrologic and Geologic
Data Available for the Region North of Gable Mountain,
Hanford Ste, Washington. R. E. Peterson, Westinghouse

Hanford Company, Richland, Washington.

WHC-SD-EN-TI-014. 1992. Hydrogeologic Model for
the 200 West Groundwater Aggregate Area. M. P. Con-
nelly, B. H. Ford, and J. V. Borghese, Westinghouse
Hanford Company, Richland, Washington.

WHC-SD-EN-TI-019. 1992. Hydrogeologic Model for
the 200 East Groundwater Aggregate Area. M. P. Con-
nelly, B. H. Ford, J. W. Lindberg, S. J. Trent, and

C. D. Delaney, Westinghouse Hanford Company, Rich-
land, Washington.

WHC-SD-EN-TI-101. 1993. Carbon Tetrachloride
Evaporative Losses and Residual Inventory Beneath
200 West Area at the Hanford Ste. Westinghouse Han-
ford Company, Richland, Washington.

WHC-SD-EN-TI-199. 1993. Nonradioactive Danger-
ous Waste Landfill Soil Gas Survey: Final Report.
I. D. Jacques and R. B. Kerkow, Westinghouse Hanford
Company, Richland, Washington.

WHC-SD-EN-TI-248. 1994. 1994 Conceptual Model of
the Carbon Tetrachloride Contamination in the 200 West
Area at the Hanford Ste. V. J. Rohay, K. J. Swett, and
G. V. Last, Westinghouse Hanford Company, Richland,
Washington.

9.16



WHC-SD-WM-ER-496. 1995. The Contact-Temperature
Ignition (CTI) Criteria for Propagating Chemical Reac-

tions Including the Effect of Moisture and Application to
Hanford Waste. H. K. Fauske, M. Epstein, D. R. Dickin-
son, R. J. Cash, D. A. Turner, and J. E. Meacham, West-

inghouse Hanford Company, Richland, Washington.

WHC-SD-WM-SARR-001. 1994. Safety Analysis of
Exothermic Reaction Hazards Associated with the
Organic Liquid Layer in Tank 241-C-103. A. K. Postma,
D. B. Bechtold, G. L. Borsheim, J. M. Grigshy,

R. L. Guthrie, M. Kummerer, M. G. Plys, and

D. A. Turner, Westinghouse Hanford Company, Richland,
Washington.

WHC-SD-WM-SARR-003. 1994. High-Level Waste
Tank Subcriticality Safety Assessment. D. J. Braun and
S. A. Szendre, Westinghouse Hanford Company, Rich-
land, Washington.

WHC-SD-WM-SARR-033, Rev. 1. 1996. Safety Crite-
ria for the Organic Watch List Tanks at the Hanford Ste.
J. E. Meacham, A. B. Webb, M. G. Plys, S. J. Lee,

J. M. Grigshy, P. G. Headler, J. L. Bryant, J. J. Toth, and
P. M. Daling, Westinghouse Hanford Company, Rich-
land, Washington.

WHC-SD-WM-SARR-038, Rev. 1. 1996. Assessment
of the Potential for Ferrocyanide Propagating Reaction
Accidents. J. E. Meacham, R. J. Cash, D. R. Dickinson,
F. R. Reich, J M. Grigshy, A. K. Postma, and M. A. Lilga,
Westinghouse Hanford Company, Richland, Washington.

WHC-SD-WM-TI-725. 1996. Tank Farm Nuclear Criti-
cality Review. D. R. Bratzel, W. W. Schulz, R. Vornehm,
A. E. Waltar, H. Babad, G. S. Barney, J. Greenborg,
L. H. Rodgers, R. E. Felt, D. W. Jeppson, C. A. Rogers,
K. N. Schwinkendorf, T. S. Vail, R. J. Serne, and

G. A. Whyatt, Westinghouse Hanford Company, Rich-
land, Washington.

Wiggins, W. D., G. P. Ruppert, R. R. Smith, L. L. Reed,
L. E. Hubard, and M. L. Courts. 1996. Water Resources
Data, Washington Water Year 1995. U.S. Geological
Survey, Tacoma, Washington.

Wilson, R., and E.S.C. Crouch. 1987. “Risk Assessment
and Comparisons: An Introduction.” Science 236
(4799):267-270.

WMNW-CM-4. 1997. Environmental Monitoring.
S. M. McKinney, Waste Management Federal Services,
Inc., Northwest Operations, Richland, Washington.

References

Acts

American Indian Religious Freedom Act. 1978. Public
Law 95-341, as amended, 92 Stat. 469.

Archaeological Resources Protection Act. 1979. Public
Law 96-95, as amended, 93 Stat. 721.

Clean Air Act. 1986. Public Law 88-206, as amended,
42 USC 7401 €t seq.

Clean Water Act. 1997. Public Law 95-217, as amended,
91 Stat. 1566 and Public Law 96-148 as amended.

Comprehensive Environmental Response, Compensation,
and Liability Act. 1980. Public Law 96-150, as amended,
94 Stat. 2767, 42 USC 9601 et seq.

Defense Authorization Act. 1990. Public Law 101-510,
as amended.

Emergency Planning and Community Right-To-Know Act.
1986. Public Law 99-499, as amended, 100 Stat. 1728,
42 USC 11001 et seq.

Endangered Species Act. 1973. Public Laws 93-205
through 100-707, as amended, 87 Stat. 884, 16 USC 1531

et seq.

Federal Insecticide, Fungicide, and Rodenticide Act.
1975. Public Laws 94-51 through 94-140, as amended,
7 USC 136 et seq.

Hazardous and Solid Waste Amendments. 1984. Public
Law 98-616, as amended, 98 Stat. 3221, 42 USC 6901

et seq.

National Environmental Policy Act. 1969. Public
Laws 91-190, as amended, 42 USC 4321 et seq.

National Historic Preservation Act. 1966. Public
Law 89-665, as amended, 80 Stat. 915-919.

Native American Graves Protection and Repatriation Act.
1990. Public Law 101-601, as amended, 25 USC 3001

et seq.

Occupational Safety and Health Act. 1970. Public
Law 91-596, as amended.

Pollution Prevention Act. 1990. Public Law 101-508, as
amended, 104 Stat. 1388-321, 41 USC 13101 et seq.

9.17



1997 Annual Environmental Report

Resource Conservation and Recovery Act. 1976. Public
Law 94-580, as amended, 90 Stat. 2795, 42 USC 6901

et seq.

Safe Drinking Water Act. 1974. Public Law 93-523, as
amended, 88 Stat. 1660, 42 USC 300f et seq.

Superfund Amendments and Reauthorization Act. 1986.
Public Law 99-499, as amended, 100 Stat. 1613
42 USC 11001 et seq.

Toxic Substances Control Act. 1976. Public Law 94-469,
as amended, 90 Stat. 2003, 15 USC 2601 et seq.

Code of Federal Regulations

10 CFR 835, U.S. Department of Energy, “Occupational
Radiation Protection.”

10 CFR 1021, U.S. Department of Energy, “ Compliance
with the National Environmental Policy Act.”

29 CFR 1910, U.S. Department of Labor, “Occupational
Safety and Health Administration.”

40 CFR 61, U.S. Environmental Protection Agency,
“National Emission Standards for Hazardous Air
Pollutants.”

40 CFR 61, Subpart H, U.S. Environmental Protection
Agency, “National Emissions Standards for Emissions of
Radionuclides Other Than Radon From Department of
Energy Facilities.”

40 CFR 61, Subpart M, U.S. Environmental Protection
Agency, “National Emission Standard for Asbestos.”

40 CFR 70, U.S. Environmental Protection Agency,
“ State Operating Permit Programs.”

40 CFR 82, U.S. Environmental Protection Agency,
“Protection of Stratospheric Ozone.”

40 CFR 122, U.S. Environmental Protection Agency,
“EPA Administered Permit Programs. The National Pol-
|utant Discharge Elimination System.”

40 CFR 141, U.S. Environmental Protection Agency,
“National Primary Drinking Water Regulations; Radio-
nuclides; Proposed Rule.”

40 CFR 261, U.S. Environmental Protection Agency,
“Identification and Listing of Hazardous Waste.”

40 CFR 265, U.S. Environmental Protection Agency,
“Interim Status Standards for Owners and Operators of
Hazardous Waste Treatment, Storage, and Disposal
Facilities.”

40 CFR 300, U.S. Environmental Protection Agency,
“National Oil and Hazardous Substances Pollution Con-
tingency Plan.”

40 CFR 302, U.S. Environmental Protection Agency,
“Designation,, Reportable Quantities, Quantities, and
Notification.”

40 CFR 355, U.S. Environmental Protection Agency,
“Emergency Planning and Notification.”

40 CFR 761, U.S. Environmental Protection Agency,
“Polychlorinated Biphenyls (PCBs) Manufacturing, Proc-
essing, Distribution in Commerce, and Use Prohibitions.”

40 CFR 1500-1508, Council on Environmental Quality,
“Regulations for Implementing the Procedural Provisions
of the National Environmental Policy Act.”

43 CFR 11, U.S. Department of the Interior, “Natural
Resource Damage Assessments.”

50 CFR 17, U.S. Fish and Wildlife Service, Department
of the Interior, “Endangered and Threatened Wildlife and
Plants.”

Federal Register Notices

61 FR 36352, U.S. Department of Energy, “Record of
Decision (ROD) for Plutonium Finishing Plant Stabiliza-
tion Final Environmental Impact Statement, Hanford
Site, Richland, Washington.”

62 FR 3014, U.S. Department of Energy, “Record of
Decision for the Storage and Disposition of Weapons-
Usable Fissile Materials Final Programmatic Environ-
mental Impact Statement.”

62 FR 8693, U.S. Department of Energy, “Record of
Decision for the Tank Waste Remediation System, Han-
ford Site, Richland, WA.”

9.18



63 FR 3629, U.S. Department of Energy, “Record of
Decision for the Department of Energy’s Waste Manage-
ment Program: Treatment and Storage of Transuranic
Waste.”

U.S. Department of Energy
Orders

DOE Order 231.1. “Environment, Safety, and Health
Reporting.”

DOE Order 232.1. “Occurrence Reporting and Process-
ing of Operations Information.”

DOE Order 451.1A. “National Environmental Policy
Act Compliance Program.”

DOE Order 1230.2. “American Indian Tribal Govern-
ment Policy.”

DOE Order 5400.1. “General Environmental Protection
Program.”

DOE Order 5400.5. “Radiation Protection of the Public
and the Environment.”

DOE Order 5484.1. “Environmental Protection, Safety,
and Health Protection Information Reporting
Requirements.”

DOE Order 5700.6C. “Quality Assurance.”

DOE Order 5820.2A. “Radioactive Waste Management.”

Revised Code of Washington
RCW 15.58, Washington Pesticide Control Act.
RCW 17.21, Washington Pesticide Application Act.

RCW 70.94, Washington Clean Air Act.

References

Washington Administrative
Code

WAC 16-228, Pesticide Regulations.

WAC 173-201A, Water Quality Sandards for Surface
Waters of the Sate of Washington.

WAC 173-216, Sate Waste Discharge Permit Program.
WAC 173-218, Underground Injection Control Program.
WAC 173-303, Dangerous Waste Regulations.

WAC 173-303-145, Spills and Discharges Into the
Environment.

WAC 173-303-400, Interim Satus Facility Sandards.
WAC 173-303-645, Releases from Regulated Units.

WAC 173-304, Minimal Functional Sandards for Solid
Waste Handling.

WAC 173-340, Model Toxics Control Act — Cleanup.
WAC 173-360, Underground Storage Tank Regulations

WAC 173-400, General Regulations for Air Pollution
Sources.

WAC 173-401, Operating Permit Regulation.

WAC 173-460, Controls for New Sources of Toxic Air
Pollutants

WA C 246-247, Radiation Protection--Air Emissions.

WA C 246-249, Radioactive Waste Use of the Commer -
cial Disposal Ste

WAC 246-290, Group A Public Water Systems.

WA C 246-290-310, Maximum Contaminant Levels
(MCLs).

9.19



