POWDER RIVER BASIN OIL & GAS EIS Bureau of Land Management
TECHNICAL REPORT - GROUNDWATER MODELING Buffalo Field Office

10.0 BIBLIOGRAPHY

Amax Coal Co. 1988. Belle Ayr Mine Permit Application. On file with WDEQ/LQD, Sheridan, WY.

Applied Hydrology and Associates. 2001. Powder River Basin Environmental Impact Statement Stream
Channel Characterization and Conveyance Loss Studies. Unpublished report. Applied Hydrology
and Associates, Denver, Colorado.

Ayers, W.B. 1986. Coal Resources of the Tongue River Member, Fort Union Formation (Paleocene)
Powder River Basin, Wyoming and Montana. Geological Survey of Wyoming, Report of
Investigations No. 35

Babb, C.S. and G.R. George and Associates, Inc. 1998. Hydrology Specialist Report for Thunder Basin
National Grasslands Environmental Assessment, Barrett Resources Corporation Black Thunder
Coal Bed Methane Project. Prepared for Barrett Resources Corporation and U.S. Forest Service,
Douglas, Wyoming.

Bartos, T.T. and K.M. Ogle. 2002. Water Quality and Environmental Isotopic Analyses of Ground-Water
Samples Collected from the Wasatch and Fort Union Formations in Areas of Coalbed Methane
Development — Implications to Recharge and Ground-Water Flow, Eastern Powder River Basin,
Wyoming. U.S. Geological Survey Water-Resources Investigations Report 02-4045, 88 pages.

Bloyd, R.M., P.B. Daddow, P.R. Jordan, and H.W. Lowham. 1986. Investigation of Possible Effects of
Surface Coal Mining on Hydrology and Landscape Stability in Part of the Powder River
Structural Basin, Northeastern Wyoming. U.S. Geological Survey Water-Resources
Investigations Report 86-4329. Prepared in cooperation with the Wyoming Department of
Environmental Quality Cheyenne, Wyoming.

Brown, J.D., 1980, Regional Hydrogeology of the Gillette, Wyoming Area (with a discussion of
cumulative regional impacts of surface coal mining and reclamation). in Proceedings, Second
Wyoming Mining Hydrology Symposium: Laramie, University of Wyoming, Water Resources
Research Institute, p. 10-42.

Coates, D.A. 1991. Clinker: in Quaternary Nonglacial Geology: Conterminous U.S.: Geological Society
of America, The Geology of North America, Decade of North American Geology, v. K-2, p. 448.

Daddow, P.B. 1986. Potentiometric-surface Map of the Wyodak-Anderson Coal Bed, Powder River
Structural Basin, Wyoming, 1973-84. USGS Water-Resources Investigations Report 85-4305,
Scale 1:250,000, 1 sheet. Prepared in cooperation with the BLM. Cheyenne, Wyoming.

Denson, N.M., J.H. Dover, and L.M. Osmonson. 1980. Structure Contour and Isopach Maps of the
Wyodak-Anderson Coal Bed in the Reno Junction-Antelope Creek Area, Campbell and Converse
Counties, Wyoming. USDI/USGS Miscellaneous Investigations Series Map [-1194.

Feathers, K.R., R. Libra, and T.R. Stephenson. 1981. Occurrence and Characteristics of Ground Water in
the Powder River Basin, Wyoming, Vol. 1-A. Prepared under contract no. G-008269 for the U. S.
Environmental Protection Agency. On file at the BLM, Casper District Office, Casper, Wyoming

PRB O&G EIS -Technical Document - December 23, 2002 10-1 Applied Hydrology Associates, Inc. and
Greystone Environmental Consultants, Inc.



POWDER RIVER BASIN OIL & GAS EIS Bureau of Land Management
TECHNICAL REPORT - GROUNDWATER MODELING Buffalo Field Office

Freeze, R.A. and J.A. Cherry 1979. Groundwater. Prentice-Hall, Inc. Englewood Cliffs, NJ.

Flores, R. M., A.M. Ochs, L.R. Bader, R.C. Johnson, and D. Vogler. 1999. Framework geology
of the Fort Union Coal in the Powder River Basin, Wyoming, and Montana. Chapter PF,
pages 140 in Fort Union Coal Assessment Team. 1999 Resource Assessment of
Selected Tertiary Coal Beds and Zones in the Northern Rocky Mountains and Great
Plains Region. U.S. Geological Survey Professional Paper 1625-A.

Glass, G.B., R.W. Jones, and R.H. De Bruin. 1987. Investigation of the Potential for Near-Surface
Explosive Concentrations of Methane to Occur in the Rawhide Village Subdivision, Campbell
County, Wyoming: Geological Survey of Wyoming Report for the Wyoming Department of
Environmental Quality (unpublished), 7p. 3 plates.

Goolsby, Finley and Associates. 2001. Personal Communication [Feb and April 2001 telephone
conversations and data sent to Applied Hydrology Associates, Inc. RE: Correlation of Fort Union
Coals in the Powder River Basin, Wyoming.]

HKM Associates. (HKM) 1994. Phase II Gillette Area Water Master Plan. Prepared for State of
Wyoming Water Development Commission.

Hadley, R.F. and W.R. Keefer. 1975. Map Showing Some Potential Effects of Surface Mining of the
Wyodak-Anderson Coal, Gillette Area, Campbell County, Wyoming. U.S. Geological Survey
Miscellaneous Investigation Series Map.

Hagmaier, J.L. 1971. Groundwater Flow, Hydrogeochemistry, and Uranium Deposition in the Powder
River Basin, Wyoming. Grand Forks, University of North Dakota, Department of Geology, Ph.D
thesis, 166 p.

Heffern, E.L. 1999. Methane Seepage and Coal Fires. Unpublished Report for Wyodak CBM Project EIS.
Prepared for BLM Buffalo Field Office, Buffalo, Wyoming.

Heffern, E.L. and D.A. Coates. 1997. Clinker - Its Occurrence, Uses, and Effects on Coal Mining in the
Powder River Basin in Proceedings of the 32™ Annual Forum on the Geology of Industrial
Minerals, Wyoming Geological Survey Public Information Circular No. 38, Laramie, Wyoming.

Heffern, E.L., and D.A. Coates. 1999. Hydrogeology and Ecology of Clinker in the Powder River Basin,
Wyoming and Montana, in Miller, W.R., ed., Coalbed Methane and Tertiary Geology of the
Powder River Basin. Wyoming Geological Association Guidebook, 50th Annual Field
Conference, p. 231-252.

Hodson, W.G. R.H. Pearl, and S.A. Druse. 1973. Water Resources of the Powder River Basin and
Adjacent Areas, Northeastern Wyoming. USGS Hydrologic Investigations Atlas HA-465.
Prepared in cooperation with the Wyoming State Engineer.

Hotchkiss, W.R., and J.F. Levings. 1986. Hydrogeology and Simulation of Water Flow in Strata Above
the Bearpaw Shale and Equivalents of Eastern Montana and Northeastern Wyoming. U.S.
Geological Survey Water-Resources Investigations Report 85-4281, 72p.

PRB O&G EIS -Technical Document - December 23, 2002 10-2 Applied Hydrology Associates, Inc. and
Greystone Environmental Consultants, Inc.



POWDER RIVER BASIN OIL & GAS EIS Bureau of Land Management
TECHNICAL REPORT - GROUNDWATER MODELING Buffalo Field Office

Hydrologic Consultants Inc. (HCI) 2001. Hydrologic and Geochemical Assessment, Wild Horse Creek,
Campbell and Sheridan Counties, Wyoming.

Hydro-Engineering. 1996. GAGMO 15-year Report. Prepared for the Gillette Area Groundwater
Monitoring Organization, Gillette, Wyoming.

Hydro-Engineering. 2000. GAGMO Annual Report for 1999. Prepared for the Gillette Area Groundwater
Monitoring Organization, Gillette, Wyoming.

Jones, R.W., R.H. De Bruin, and G.B. Glass. 1987. Investigations of Venting Methane and Hydrogen
Sulfide Gas at Rawhide Village, Campbell County, Wyoming, in Rawhide II Project Report,
Appendix I, Geology: Wyoming Department of Environmental Quality, Cheyenne, Wyoming
(unpublished), 23p. 12 plates.

Johnson, A.I. 1967. Specific Yield--Compilation of Specific Yields for Various Materials. USGS Water
Supply Paper 1662-D.

Kim, A.G. 1977. Laboratory Studies on Spontaneous Heating in Coal: A Summary of Information in the
Literature. U.S. Bureau of Mines Information Circular 8756, 13 p.

Kuchta, J.M., V.R. Rowe, and D.S. Burgess. 1980. Spontaneous Combustion Susceptibility of U.S. Coals.
U.S. Bureau of Mines Report of Investigations RI-8474, 37 p.

Lenfest, L.W., 1987. Evapotranspiration Rates at Selected Sites in the Powder River Basin, Wyoming and
Montana. U.S. Geological Survey Water Resources Investigations Report 82-4105.

Lowham, H.W. 1988. Streamflows in Wyoming. U.S. Geological Survey Water-Resources Investigations
Report 88-4045. 78 pages.

Lowry, M.E., and Cummings, T.R., 1966. Ground-water Resources of Sheridan County, Wyoming: U.S.
Geological Survey Water-Supply Paper 1807, 77 p.

Lowry, M.E. and J.G. Rankl. 1987. Hydrology of the White Tail Butte Area, Northern Campbell County,
Wyoming. U.S. Geological Survey Water-Resources Investigations Report 82-4117. Prepared in
cooperation with the BLM and the Environmental Protection Agency. Cheyenne, Wyoming.

Martin, L.J., D.L. Naftz, H.W. Lowham, and J.G. Rankl. 1988. Cumulative Potential Hydrologic Impacts
of Surface Coal Mining in the Eastern Powder River Structural Basin, Northeastern Wyoming.
USGS Water-Resources Investigations Report 88-4046. Prepared in cooperation with the
Wyoming Department of Environmental Quality and the U. S. Office of Surface Mining,
Cheyenne, WY.

Martner, Brooks E. 1986. Wyoming Climate Atlas. Prepared in Cooperation with the University of
Wyoming, Wyoming Water Research Center. University of Nebraska Press: Lincoln and London.

Meyer, J. 1999. General Draw-Down Map — Wyodak/Anderson Coal Bed, 1980 to 1998. Pages 87-88 in
W.R. Miller, editor. Coalbed Methane and the Tertiary Geology of the Powder River Basin
Wyoming and Montana. Wyoming Geological Association 50" Field Conference Guidebook.

PRB O&G EIS -Technical Document - December 23, 2002 10-3 Applied Hydrology Associates, Inc. and
Greystone Environmental Consultants, Inc.



POWDER RIVER BASIN OIL & GAS EIS Bureau of Land Management
TECHNICAL REPORT - GROUNDWATER MODELING Buffalo Field Office

Meyer, J. 2000a. Belle Fourche River Basin 1993 to 1999. Memo to File, November 2, 2000. Bureau of
Land Management, Casper, Wyoming.

Meyer, J. 2000b. Personal Communication [Nov telephone conversation with M. Day, Applied Hydrology
Associates, Inc., Denver, Colorado. RE: Water Balance Study.] Joe Meyer, Water, Soils, and
Reclamation, Casper Field Office, U.S. Bureau of Land Management, Casper, Wyoming.

O’Hayre, A. 2002. Personal communication [July 25 e-mail to K. Wilkerson, Greystone Environmental
Consultants, Greenwood Village, Colorado RE: Regional Groundwater Flows]. Applied
Hydrology and Associates, Inc., Denver, Colorado.

Peacock, K. 1997. Assessing the Cumulative Impacts of Surface Mining and Coal Bed Methane
Development on Shallow Aquifers in the Powder River Basin, Wyoming: in Brandt, J.E., ed.,
Proceedings - 14™ Annual National Meeting of the American Society for Surface Mining and
Reclamation, Austin, Texas, p. 648-666.

Power Resources, Inc. 1999. Hydrologic Testing at the Ruby Ranch Project. U.S. NRC and WDEQ
Application, Appendix D6.

Rankl, J.G., and Lowry, M.E., 1990. Ground-water Flow Systems in the Powder River Structural Basin,
Wyoming and Montana. U.S. Geological Survey Water-Resources Investigations Report 85-
4229, 39 p.

Rehm, B.W., Groenewold, G.H., and Morin, K.A. 1980. Hydraulic Properties of Coal and Related
Materials, Northern Great Plains: Groundwater, v. 18, no. 6, p. 551-561.

Ringen, B.H., and P.B. Daddow. 1990. Hydrology of the Powder River Alluvium between Sussex,
Wyoming and Moorhead, Montana. U.S. Geological Survey Water-Resources Investigations
Report 89-4002. 47 pages.

Sarnecki, J.C. 1991. Formation of Clinker and its Effects on Locating and Limiting Coal Resources, in
Peters, D.C., ed., Geology in Coal Resource Utilization: Techbooks, Fairfax, Virginia, p. 29-35.

Sato and Associates and Koch and Associates, 1989. Hydrologic Analysis of Potential Depletion of
Moyer Springs. Appendix D of the Final Environmental Impact Statement for the Proposed
Mining Plan, Dry Fork Mine, Campbell County, Wyoming. OSMRE-EIS-24, USDI.

Seeland, D.A. 1992. Depositional Systems of a Synorogenic Continental Deposit — The Upper Paleocene
and Lower Eocene Wasatch Formation of the Powder River Basin, Northeast Wyoming. U.S.
Geological Survey Bulletin 1917-H. 20 pages.

Slagle, S.E., B.D. Lewis, and R.W. Lee. 1985. Ground-Water Resources and Potential Hydrologic Effects
of Surface Coal Mining in the Northern Powder River Basin, Southeastern Montana. U.S.
Geological Survey Water-Supply Paper 2239, 34 pages.

Soda Butte Services, Inc.. 1993. Level II Report of Construction and Testing of the CRWD-1 Well and
Conceptual Design and Cost Estimate for Cook Road Water Supply Project. Prepared for State of
Wyoming Water Development Commission.

PRB O&G EIS -Technical Document - December 23, 2002 10-4 Applied Hydrology Associates, Inc. and
Greystone Environmental Consultants, Inc.



POWDER RIVER BASIN OIL & GAS EIS Bureau of Land Management
TECHNICAL REPORT - GROUNDWATER MODELING Buffalo Field Office

Stowe, R. 1998. Personal Communication [Michael Day (Applied Hydrology Associates) and Robert
Stowe (then employed at RAG Coal West, Belle Ayr Mine) RE: Methane Emissions from
Monitoring Wells at the Belle Ayr Mine, Wyoming].

U.S. Department of Commerce (USDC) National Oceanic and Atmospheric Administration (NOAA).
1979. Climatic Atlas of the United States. National Climatic Center, Asheville, North Carolina.

U.S. Bureau of Land Management (BLM). 1992. American Oil and Gas Marquiss Field Coal Bed
Methane Project Environmental Assessment. BLM EA No. WY-061-2-082, Casper, Wyoming.

BLM. 1994. Assessment of Groundwater Impacts Related to the Proposed Lighthouse Coal Bed Methane
Project. BLM Report, Casper, Wyoming. Prepared by K. Peacock and J. Kern.

BLM. 1995. Lighthouse Coal Bed Methane Project Environmental Assessment. BLM, Casper, Wyoming.

BLM. 1996. Gillette North Coal Bed Methane Project Environmental Assessment. BLM EA No. WY-
061-7-EA-027, Casper District Office, Buffalo Resource Area, Buffalo, Wyoming.

BLM. 1997. Gillette South Coal Bed Methane Project Final Environmental Impact Statement. BLM FEIS
9724, Casper District Office, Buffalo Resource Area, Buffalo, Wyoming.

BLM. 1999. Draft and Final Environmental Impact Statement for the Wyodak CBM Project.

BLM. 2002. Draft Environmental Impact Statement and Draft Planning Amendment for the Powder River
Basin Oil and Gas Project. BLM/WY/PL-02/0031+1310.

U.S. Forest Service. 1998. Black Thunder CBM Project Environmental Assessment. Thunder Basin
National Grassland. FS, Douglas, Wyoming.

U.S. Geological Survey (USGS). 1974. Shallow Ground Water in Selected Areas in the Fort Union Coal
Region. Open-file Report 74-371. Prepared by the Ground-water Subgroup of Water Work
Group, Northern Great Plains Resource Program.

USGS. 1998. US Geological Survey Daily Mean Discharge Data for Stations 06324890, 06324925,
06324970, 06425720, 06425750, 06425780, 06425900, 06425950, 06426400, 06426500,
06365300, and 06375600. [Web Page]. Located at: <http://waterdata.usgs.gov/nwis-w>
Accessed on: April 24, 1998.

USGS. 1999a. National Coal Resource Assessment Non-Proprietary Data: Location, Stratigraphy, and
Coal Quality of Selected Tertiary Coals in the Northern Rocky Mountains and Great Plains
Region. USGS Open File Report 99-376. Prepared by R.M. Flores, A.M. Ochs, G.D. Stricker,
S.B. Roberts, M.S. Ellis, C.W. Keighin, E.C. Murphy, V.V. Cavaroc, Jr., R.C. Johnson, and E.M.
Wilde.

USGS. 1999b. National Coal Resource Assessment. 1999 Resource Assessment of Selected Tertiary Coal
Beds and Zones in the Northern Rocky Mountains and Great Plains Region. Professional Paper
1625-A. Prepared by Fort Union Coal Assessment Team.

PRB O&G EIS -Technical Document - December 23, 2002 10-5 Applied Hydrology Associates, Inc. and
Greystone Environmental Consultants, Inc.



POWDER RIVER BASIN OIL & GAS EIS Bureau of Land Management
TECHNICAL REPORT - GROUNDWATER MODELING Buffalo Field Office

USGS. 2001. 1995 Water Use for HUCs 10090208 (Little Powder River), 10120201(Upper Belle
Fourche), 10120101 (Antelope), 10120103 (Upper Cheyenne), 10120102 (Dry Fork Cheyenne
River), and 10090202 (Upper Powder River). [Web Page] Located at
<http://water.usgs.gov/cgi-bin>. Accessed on: April 23, 1998.

Wyoming Department of Environmental Quality (WDEQ). 1998. Wyoming Land Quality-Coal Rules and
Regulations, Chapter 19, Required Studies for Surface Coal Mining Permit Applications and
Assistance for Such Studies (4/15/98). WDEQ Land Quality Division, Cheyenne, Wyoming.

WDEQ. 2001. Wyoming Annual Mine Reports for 1999 and 2000. WDEQ Land Quality Division,
Cheyenne, Wyoming.

Wester-Wetstein & Associates. 1993. Level II Report of Construction, Testing and Conceptual Design of
the Pine Butte No.1 Well. Prepared for State of Wyoming Water Development Commission.

Wester-Wetstein & Associates. 1994. Gillette Wells Project. Level 11 Feasibility Studies - Rehabilitation.
Prepared for State of Wyoming Water Development Commission

Wester-Wetstein & Associates. 1999a. Report on the Injection Test at the Fox Hills No. 2 Well, April 20,
1999. Unpublished report.

Wester-Wetstein & Associates. 1999b. Report on Water Quality from the Coal Bed Methane Wells,
November 5, 1999. Unpublished report.

Wester-Wetstein & Associates. 1999¢. Location Map, Lithologic Log, As-Built Drawing, and Data Plots
for the S-21, S-22, S-23, S-24, S-25, S-26, S-27, Wright RJ-4, Antelope Valley No. 5 Well,
American Road No. 7 Well, Sleepy Hollow No. 6 Well, and Bell Nob No.1 Well. Unpublished
report.

Wester-Wetstein & Associates. 1999d. Map showing elevation of the base of the Lebo Shale in the
Gillette area. Unpublished map.

Wester-Wetstein & Associates. 1999¢. Personal Communication [Larry Wester, (Wester-Wetstein &
Associates, Wyoming), RE: Gillette-area water supply system and CBM water injection testing].

Whitehead, R.L. 1996. Ground Water Atlas of the United States, Segment 8 — Montana, North Dakota,
South Dakota, Wyoming. U.S. Geological Survey Hydrologic Investigations Atlas 730-1. 24

pages.

Williams, V.S. 1978. Surficial Geologic Map of the Moyer Springs Quadrangle, Campbell County,
Wyoming. U.S. Geological Survey Miscellaneous Field Studies Map MF-950.

Wyoming State Geological Survey (WSGS). 1974. Geologic Map Atlas and Summary of Land, Water,
and Mineral Resources. Wyoming State Geological Survey, County Resource Series No.3.
Prepared by R.M. Breckenridge, G.B. Glass, F.K. Root, and W.G. Wendell.

WSGS. 1985. Metallic and Industrial Minerals Map of Wyoming. Wyoming State Geological Survey
Map MS-14. Prepared by R.E. Harris, W.D. Hausel, and J.E. Meyer.

PRB O&G EIS -Technical Document - December 23, 2002 10-6 Applied Hydrology Associates, Inc. and
Greystone Environmental Consultants, Inc.



POWDER RIVER BASIN OIL & GAS EIS Bureau of Land Management
TECHNICAL REPORT - GROUNDWATER MODELING Buffalo Field Office

WSGS. 1987. Geologic Map of the Newcastle 1” x 2” Quadrangle, Northeastern Wyoming and Western
South Dakota. Wyoming State Geological Survey Map Series 25-1. Prepared by J.D. Love, A.C.
Christiansen, and L.W. McGrew.

WSGS. 1990. Geologic Map of the Gillette 1” x 2” Quadrangle, Northeastern Wyoming and Western
South Dakota. Wyoming State Geological Survey Map Series 25-G. Prepared by J.D. Love, A.C.
Christiansen, L.W. McGrew, and J.K. King.

WSGS. 1996a. Geology of Wyoming. Wyoming State Geological Survey Information Pamphlet No. 2.
Prepared by G.B. Glass and D.L. Blackstone, Jr.

WSGS. 1996b. Geo-Notes (Coal Production for 1995). Wyoming State Geological Survey.

WSGS. 1999. Personal Communication with R.E. Harris (WSGS) Regarding Uranium Resources,
February 1999.

Wyoming Oil and Gas Conservation Commission (WOGCC). 2001. Coal Bed Methane Wells. Acquired
from the Internet: <http://wogcc.state.wy.us/coal.html>, November 20001.

Wyoming State Engineer’s Office (WSEO). 2001. Retrieval of Well Permit Information. WSEO,
Cheyenne, WY.

Wyoming Water Resources Center (WWRC). 1997. A Study of Techniques to Assess Surface and
Groundwater Impacts Associated with Coal Bed Methane and Surface Coal Mining.

PRB O&G EIS -Technical Document - December 23, 2002 10-7 Applied Hydrology Associates, Inc. and
Greystone Environmental Consultants, Inc.





