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1. GENERAL PROJECT DESCRIPTION

1.1 PROJECT SUMMARY

The Reno Creek ISL Project is designed to mine uranium from roll front type deposits using in situ leach
(ISL) solution mining technology. The project will be a commercial sized operation extracting some
400.000 pounds per year of uranium oxide (U,0,). The uranium will be loaded onto ion exchange resin
at the proposed satellite plant building, and the Ioaded resin will be trucked off-site to another
commercial uranium mining facility for further processing. ENERGY FUELS, LTD. controls the uranium
mineral rights at the Reno Creek ISL Project. ENERGY FUELS NUCLEAR, INC. (EFNI) is operator and
agent for ENERGY FUELS, L7D. and will be the hoider of all permits for the project.

In the late 1970's and early 1980's Rocky Mountain Energy, the previous project owner, conducted
a pilut R & D test operation at the Reno Creek site employing the same in situ leach technology
planned for the commercial operation. For the pilot operation, sodium carbonate/bicarbonate was used
as the lixiviant and hydrogen peroxide was used as the oxidant. The pilot operation was successful
both in terms of extracting the uranium mineral and in restoring the quality of the groundwater
following solution mining. Formal written acceptance of the groundwater restoration effort at the Reno
Creek R & D project from the Wyoming Department of Environmental Quality (DEQ) and the U.S.
Nuclear Regulatory Commission (NRC) is a matter of public record. The termination of Rocky Mountain

Energy ‘s source material license was granted on October 20, 1986.

The commercial Reno Creek ISL Project will utilize a satellite ion exchange plant, water treatment
facilities, and surface irrigation for disposal of treated water. The existing pilot building constructed
and used by Rocky Mountain Energy will be refurbished and used as a warehouse facility, thus
reducing additional land disturbances required for the commercial project. The onlv other significant
additional surface disturbance that will take place at the Reno Creek site for the commercial operation
1s the wellfield installation. EFNI projects starting commercial mining at the Reno Creek site in 1994,

A list of the required permits and licenses required for the Reno Creek ISL Project is presented on
Table 18.2.
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1.2 PROJECT LOCATION

The Reno Creek ISL Project is located in southern Campbell County, Wyoming about 40 air miles south
southwest of Gillette. Figure 1.1 1s a general location map of the Reno Creek Project. The permit area
includes portions or all of Sections 21, 22, 27, 28, 29, 30, 31, 33 and 34, Township 43 North, Range
73 West. The project site is located on private ranch lands which overlay a combination of United
States and private minerals: no United States surface is located in the permit area. Access to the Reno
Creek Project 1s via Wyoming State Highway 387, which passes through the project site approximately
10 miles southwest of Wright, Wyoming. Secondary access in the permit area is via local ranch roads
and the existing gravel road to the old focky Mountain Energy pilot buiiding. A complete legal

description of the 3,613 acre commercial permit area is contained in Section 4.

1.3 PROJECT OWNERS

ENERGY FUELS NUCLEAR, INC. (EFNI) is a privately owned Colorado corporation. EFNI was
incorporated in December, 1978 in Colorado. EFNI has a long history as a uranium producer, and
during the 1980's was the largest U.S. producer. EFNI's principal uranium holdings include five
underground uranium mines in northern Arizona and partial ownership of the White Mesa Mill in
Blanding, Utah.

1.4 MINING OPERATIONS

1.4.1 WELLFIELD

Mine development at the Reno Creek ISL Project will advance sequentially along the roll front trends.
The initial mining area, comprised of approximately fifty 5-spot patterns, will be in Section 29, T43N
R73W, adjacent to the proposed satellite plant location. Upon reaching the design commercial
production rate, total circulation of leaching solutions will be about 2,000 gallons per minute.

The mineralized or target sand for the solution mining operation at the Reno Creek site is referred to
by EFNI as the lower unit of the Reno sand. The ore host sandstone is hydrogeologically confined in
the western portion of the permit area, generally hydrologically unconfined east and south of
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Highway 387, and is flat lying with no known faulting. The method of well drilling and completion will
involve casing the hole above the completion zone, cementing the annulus, underreaming the producing
interval, instaliing a screened liner through the production zone, and gravel packing the annulus around

the screen.

Perimeter and overlying monitor wells will be instailed w-and-around around and over the wellfield to
monitor containment of the leaching solutions. A slight over production of one to three percent of the

total wellfield flow will keep ground water moving into the operating mining unit.

Following the extraction of the uranium from the ore body aquifer using solution mining techniques, the
ground water affected by the mining operation will be restored to a quality of use equal to or better
than the uses of water prior to operation. The technigues to be utilized for ground water restoration
at the Reno Creek site will include ground water sweep to flush leaching solutions from the mining
interval, followed by circulation and injection of water treated by reverse osmosis to achieve final

ground water restoration,

1.4.2 PROCESSING PLANT

The Reno Creek processing facility is designed to operate as a satellite plant with only a uranium
concentration (ion exchange) circuit and a leachate make-up circuit. The uranium loaded resin from the
ion exchange circuit will be periodically trucked from the Reno Creek site to another Nuclear Regulatory
Commission (NRC) licensed uranium facility for elution and further processing. Trailers and procedures
consistent with current U.S. Department of Transportation regulations governing Low Specific Activity
material will be used to transport the resin. The leaching solution or lixiviant will consist of a dilute

carbonate/bicarbonate solution plus an oxidant.

Process equipment, with the exception of chemical storage vessels, will be located in the satellite
building. A separate water treatment building will be used for treatment of wellfield purge (over
production) and ground water sweep solutions and reverse osmosis brine to remove radium. The
treated water will discharge to two lined settisment ponds to allow the radium solids to settle.
Decanted water will pass to the irrigation storage reservoir prior to land application via a surface

irrigation system, which will operate on a seasonal basis.
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An otfice building will be provided for personnel space, analytical laboratory, and lunch and change

room facilities.

1.5 RECLAMATION AND AQUIFER RESTORATION OPERATIONS

As mining advances and wellfields are depleted, reclamation of the land surface and restoration of the
affected aquifer will take place. Reclamation and restoration activities will commence as soon as
practicable once mining in a wellfield has termineted. The goal of reclamation wiil be to return all
affected lands to their pre-mining use of livestock grazing and wildlife habitat—end-the-goa-of

EFNI will use best practicable technology as defined in W.S. 35-11-103(1)(i) to return the condition of
ground water to background quality. If this cannot be achieved using best practicable technology, then
affected ground water will, at @ minimum, be returned to a quality equal to, and consistent with, uses

for which the water was suitable prior to operations.
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ADJUDICATION

APPENDIX A

2. NAMES AND LAST KNOWN ADDRESSES OF OWNERS OF RECORD WITHIN THE PERMIT
AMENDMENT AREA

The owners and interest hoiders of record in the following lists were obtained from the records of the
Campbell County Clerk and Recorder, the Campbeli County Assessor’'s Office, the Wyoming Office of
the Bureau of Land Management, the Wyoming State Land Department, and by independent research.
The ownership lists given below are divided into sections according to type of ownership or interest
and a new section 2.7 has been added to contain the consents received from the surtace owners. For

reference, they are:

2.1 Surface Ownership
o Surface Rights Granted by Surface Use Agreements or Grazing Leases
2.3 Surface Rights Granted by Rights of Way or Easements

24 Mineral Ownership (All Minerals, including Oil and Gas)

2.5 Oil and Gas Leasehold Interests

251 Federal Oil and Gas Leasehold Interests
252 Private Oil and Gas Leasehold Interests
2.5.3 Qil and Gas Welig

254 Overriding Royaity Interest Holders

2.8 Mineral Interests (other than Oil and Gas)
261 Mineral Leases

2.6.2 Mining Claims

2.7 Surface Owner Consents
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SURFACE OWNERSHIP

N/2ZNW/4, SW/ANW/4
W/2S5W/4
NW/ANW/4




August G. Laur Trust

c/o August G. Laur and
Lewells Laur, Co-Trustees
245 E. Foote St.

Buffalo, WY 82834

Lewella Laur Trust

c/o August G. Laur and
Lewella Laur, Co-Trustees
245 E. Foote St.

Buffalo, WY B2834

(title was conveyed into Trusts on August 24, 1993)

June M. Thielen-Stangler
and John R, Thislen

HCR 61 Box 5333
Danbury, Wisconsin 54873

The State Highway Commission
of Wyoming

Department of Transportation

PO Box 1708

Cheyenne, WY 82003-1708

{for State Mighway 387 conveyed
by Warranty Deed)

Clayton and Cindy McGuire
42 Chalk Buttes Rd.
Douglas, WY 82633
beginning 10/24/93:

1460 Hwy 59

PO Box 1070

Douglas, WY 82633

James E. and Edra June Drake
2501 E. Turney
Phoenix, AZ 85016

The State Highway Commission of Wyoming
Department of Transportation

PO Box 1708

Cheyenne, WY 82003-1708

{for State Highway 387 conveyed

by Warranty Deed)

Reno Creek Parmit No 479
Amengment Applcation
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T43N,. R73W
Sec 29. SWwW/4

30: E/2SE/4

T43N, R73W
Sec. 21: S/2

T4 7

Portions of:

Sec. 21: NW/4SE/4,
NE/4SW/4,
SE/4SW/4

T

Sec. 33: NE/M4

34: Wj2
T43N, R73W

Sec. 29: N/2, SE/4

T43N, R73W

Portions of:
Sec. 29: SE/4SE/4
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GHTS GRANTED BY SURFACE USE AGREEMENTS OR GRAZING LEASES

-

1

agreemer




Dorothy Reichmuth, et al., T43N, R73W
Grantors (successors) Sec 31, NW/ANE/4

Energy Fuels, Ltd.,

Grantee

1200 17th St., Ste 2500

Denver, CO 80202

(Sinadin SOA)

August G. and Lewella Laur, T43N, R73W

Grantor Sec. 29: Sw/a

Energy Fuels, Ltd., 30: E/2SE/4
Grantee

1200 17th St., Ste 2500

Denver, CO 80202

(Laur SOA)

Clayton and Cindy McGuire, T43N, R73W
Grantors (successors) Sec. 33: NE/4

Energy Fuels, Ltd., 34: W2

Grantee

1200 17th St., Ste 2500
Denver, CO 80202
(Underwood SOA)

S4

S5

$6

Aithough no surface and/or grazing lease is recorded in the county records for the following, Robert

Roush may be a surface lessee of lands currently leased under the Mining Lease between Energy Fuels,

Ltd. and August and Lewella Laur on the following area:

Possible Lessee Land Description
Robert Roush T43N, R73W

113 Todd Sec. 29: Sw/4
Gillette, WY 82718 30: E/2SE/4

(additional lands,
if any, unknown)

Therefore, Robert Roush will be given notice of this permit application.

Reno Creek Permit No. 478 Adjudication Appendix A
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SURFACE RIGHTS GRANTED BY RIGHTS OF WAYS OR EASEMENTS

~

ments are listed below. 1he iand gescription give

(0 ease

ription to identify its location on the corresponaing map

of way as shown on the map may have

ral ditterer ocuments from the different landowners withir

y that section of each right of way or easement that was

note that the State Highway Depar

sponcing

shway 387, then later obtained deeds for the same highway

State Hig

'P"?"?"




T [ Grantor / Grantee

Telephone Right ot Way Easermnent
Grantor: Edward R. Willard

Grantee: The Mountain States Telephone

and Telegraph Company
931 14th St.
Denver, CO 80202

Warranty Deed (for State Highway 387)
Grantor: Edward R. and Blanche Willard
Granee: The State Highway
Commission of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Road Right of Way Easement for
State Highway 387
Grantor: L.J. and Emma M. Gilbert
Grantee: State of Wyoming
Department of Transportation

Warranty Deed (for State Highway 387)
Grantor: Urban H. and Bernice Groves
Grantee: The State Highway
Commission of Wyoming
Department of Transportation

Warranty Deed (for State Highway 387)
Grantor: John B. and Irene H. Thielen
Grantee: The State Highway
Commission of Wyoming
Department of Transportation

Snow Fence Right of Way Easement

Grantor: Urban H, and Bernice Groves

Grantee: State of Wyoming
Department of Transportation

Reno Creek Permit No 479
Amendment Application

11/25/93

n scription

T43N, R73W
Sec. 22: W/25W/4
27 W/2W/2

T43N, R73W
Sec. 28: N/2NW/4,

WI/25W/4,
SW/ANW/4
33: NW/4NW/4

T43N, R73W

Sec. 21: NW/4SE/4,
SE/ASW/4,
NE/4SW/4

29: SE/4ASE/4

T43N, R73W
Sec 29: SE/4SE/4

T43N, R73W

Sec. 21: NW/4SE/4,
SE/4SW/4,
NE/4SW/4

T4 7
Sec. 29: SE/4SE/4
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2.4 MINERAL OWNERSHIP (ALL MINERALS, INCLUDING OIL AND GAS)

The following lists all persons or entities who own the minerals in the lands within the permit

amendment area. The map key refers to the map entitied "Mineral Ownership Map" (Figure 2.4).

Mineral Ownership

United States of

America

Bureau of Land Management
Wyoming State Office

P.O. Box 1828

2515 Warren Avenue
Cheyenne, WY 82003

Arnold Royalty
P.O. Box 1119
Lafollette, TN 37766

Norma Craft Cannon Trust
c/o First Union National
Bank of North Carolina,
Co-Trustee

P.O. Box 467

Concord, N.C. 28026-0467

Fortin Enterprises, Inc.
P.O. Box 2416
Billings, MT 59103

Hancock Enterprises
P.O. Box 2527
Billings, MT 59103

Dertha Ickes Trust
B24 N.W. Spruce Ridge Dr.
Stuart, FL 34994

Stanley Ickes Trust
824 N.W. Spruce Ridge Dr.
Stuart, FL 34994

Reno Creek Parmit No. 479
Amaendment Application

11/25/83

Percent
Interest

100.00

*3.1250
{except
coal)

*6.2500
(except
coal)

5.4690
(except
coal)

5.4590
(except
coal)

25,0000
{except
coal)

25.0000
(except
coal)

Ma,
cription K2y
T43N, R73W
Sec. 270 W2 MUSA
28: Wj2
29: §/2
30: E/2SE/4
31:  NW/4ANE/4
33: N2
34: W2
T4 R
Sec. 21: S/2 MA
MA
MA
MA
MA
MA

Adjudication Appendix A
Revised 2/94




John R, Thielen,

June M. Thielen-Stangler
HCR 61. Box 5333
Danbury, WI 54873, and
John T, Jones

352 0Old Sundance Road
Moorcroft, WY 82721

Robert Foard Townsend
Testamentary Trust

c/o Robert Foard
Townsend I, Trustee
217 W, Castano

San Antonio, TX 78207

WGR, Inc.

Suite 230

12200 N. Pecos St.
Denver, CO B0234-3439

Robert E. Kastner, et ux.
1809 E. L St.
Torrington, WY 82240

*25.0000
lexcept
coal)

1.6620
(except
coal)

*3.1260
(except
coal)

100.000

5.000
1.000

MA

MA

MA

MA

* The interest of Robert Kastner is not a true mineral ownership, but an interest in an advance royalty
and production royalty payable to the mineral owners marked with an "*” above.

United States of America
Bureau of Land Management
Wyoming State Office

P.O. Box 1828

2515 Warren Avenue
Cheyenne, WY 82003

Edward R. Willard Esrate

410 W. 6th St.

Gillette, WY 82716

(Mr. Willard died in Sept. 1993)

Blanche Willard
410 W. 6th St.
Gillette, WY 82716

United States of America
Bureau of Land Management
Wyoming State Office

Reno Creek Parmit No. 479
Amendment Apphication
11/26/93

100.00
{coal)

50.00
(except
coal)

50.00
{except

coal
100.00

100.00
fcoal)

MA
T43N, R73W
Sec. 22: SwWM4 MB
28: E/2
33: Sw/4
MB
MB
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Arnoid Royaity
P.O. Box 1119
Lafollette, TN 377686

Urban and Bernice Groves
P.C. Box 408
Wright, WY B82732-0408

Norma Craft Cannon Trust
c/o First Union National
Bank of North Carolina,
Co-Trustee

P.O. Box 467

Concord, NC 280267-0467

Fortin Enterprises, Inc.
P.O. Box 2416
Billings, MT 59103

Hancock Enterprises
P.O. Box 2527
Billings, MT 59103

Dortha Ickes Trust
824 N.W. Spruce Ridge Dr.
Stuart, FL 34994

Stanley Ickes Trust
824 N.W. Spruce Ridge Dr.
Stuart, FL 34994

June M. Thielen-Stangler,
John R, Thielen

HCR 61 Box 5333
Danbury, W! 54873 and
John T, Jones

352 Oid Sundance Road
Moorcroft, WY 82721

Robert Foard Townsend
Testamentary Trust

c/o Robert Foard
Townsend I, Trustee
217 W. Castano

San Antonio, TX 78209

Reno Creek Permit No, 479
Amencament Apphication

11/26/83

3.1250
{except
coal)

10.0000
(except
coal)

6.2500
lexcept
coal)

5.4690
(except
coal)

5.4690
(except
coal)

22.5000
(except
coal)

22.5000
{except
coal)

20.000
(except
coal)

1.5620
(except
coal)

T43N, R73W

Sec

29: N/2
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WGH, Inc. 3.1250
Suite 230 (except
12200 N. Pecos St. coal)
Denver, CO 80234-3439

100.0000
United States of 100.00
America (coal)
Bureau of Land
Management
Wyoming State Office
P.O. Box 1828
2515 Warren Avenue
Cheyenne, WY 82003
Sinadin Family Mineral Trust **100.00
c¢/o Dorothy Reichmuth, Trustee (except
1531 8. 77th St. coal)

Lincoln, NE 68506

MC

MC

T4 7 MD
Sec. 31: Lots 1,2 3,4,

E/2W/2, SE/4,

E/2NE/4,

SW/4NE/4

“*This ownership interest is subject to an obligation to share equally all income therefrom with the
following people during their lifetime only (lite estetes). EFN/ was advised in February 1994 by the
Trustee of the Sinadin Family Mineral Trust that Louise Frances Sherard Schlattman died in 1993,

Accordingly, Mrs. Schlattman was removed from this list.

Milton Austin
1115 8. Em
Denver, CO B0222

Nila Fern Sherard Harnden
P.O. Box 521
Manteca, CA 956336-0521

Everett Sherard
1653 North 1st Ave.
Upland, CA 91786

Janiel Sherard Wilsen
911 Corey St.
Longmont, CO BOS01

United States of America 100.00
Bureau of Land Management {coal)
Wyoming State Office

Reno Creek Permit No 478
Amendment Apphicanon

11/25/93
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MD

MD
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2.5 OIL AND GAS LEASEHOLD INTERESTS

The following are lessees of oil and gas leases. The map key refers to the map entitied "Oil and Gas
Leases" (Figure 2.5). There are no state lands and therefore no state oil and gas leases within the

permit amendment area

2.5.1 FEDERAL OIL AND GAS LEASEHOLD INTERESTS

Serial Map }
Lessee Number n ription Key |

Samedan Oil Corp. WYW-5331 T4 g OA
1660 Lincoln, Ste 3000 Sec. 27: NW/4
Denver, CO B0264

Union Oil Company of WYW-99023 T43N, R73W OB
Calitornia Sec. 27: Sw/4

Box 3100

Midland, TX 79705

Chorney Qil Company WYW-96896 T4 R ocC
5565 17th St., Ste 1000 Sec. 28 S/2NW/4,
Denver, CO 80202-3910 SE/4SW/4,

N/2SW/4
Anderman/Smith and Co. Sec. 33: NW/4NE/4, CC
1776 Lincoln, Ste 500 SE/4NE/4
Denver, CO 80203 Sec. 34 SW/4SW/4

Apache Corporation ocC
1700 Linceoln, Ste 1900
Denver, CO 80203-4519

ABO Petro Corporation WYW-114466 T43N, R73W oD
105 §. 4th St. Sec. 28: N/ZNW/4
Artesia, NM 88210

Chorney Oil Company oD
555 17th St., Ste 1000
Denver, CO B0202-3910

Lancaster Corporation oD
555 17th St., Ste 1000
Denver, CO 80202-3910

Reno Creek Permit No, 478 Adjudication Appendix A
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Myco Industries inc. oD
105 S. 4th St.
Artesia, NM 88210

Yates Driling Company oD
105 S. 4th St.

Artesia, NM 88210

Yates Petroleum Corp. oD
105 S. 4th St.

Artesia, NM 88210

Union Oil Company of WYW-98028 T43N, R73W OE
Califorma Sec. 28: SW/asSW/4
Box 3100 33: W/2NW/4,
Midland, TX 79705 NE/4NE/4,

SW/4NE/4

34: E/2SW/4

Presidio Exploration WYW-122046 T43N, R73W OF
5613 DTC Parkway, Ste B0O Sec. 29: S/2
Englewood, CO 80111-30356 33: NE/ANW/4

34: NW/4, NnwiaSW/4

ABO Petro Corporation
106 8. 4th St.
Artesia, NM 88210

Andover Partners
Box 1715
Denver, CO 80201

Joan Chorney
565 17th St., Ste 1000
Denver, CO 80202-3910

Lancaster Corporation
555 17th St., Ste 1000
Denver, CO 80202-3910

Myco Industries Inc.
105 S. 4th St,
Artesia, NM 88210

Reno Creek Permit No 479
Amendment Apphcation

11/28/93

WYW-117152

Sec.

30: E/2SE/4
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Yates Drilling Company
105 8. 4th St.
Artesia, NM 88210

Yates Petroleum Corp.
105 S. 4th St.
Artesia, NM 88210

2.5.2 PRIVATE OIL AND GAS LEASEHOLD INTERESTS

Lessee/Working Interest

A/D Holdings
400 Ogden St.
Denver, CO 80218

Ainslie Perrault, Jr.
1612 S. Cincinnati Ave.
Tulsa, OK 74119

American Production
Partnership Ltd. !

4500 Republic Bank Center
700 Louisiana

Mouston, TX 77002

Anderman and Company
1776 Lincoin, Ste 500
Denver, CO 80203

Ronald D. Boone
1670 Newport
Denver, CO B0220

Buccaneer Energy Company
1111 Fannin, Ste 1550
Houston, TX 77002

Buttes Resources Company
P.0O. Box 5083
Denver, CO 80217

{now known as Reunion Energy
2807 Post Oak Bivd, Ste 400

Houston, TX 77056

Reno Creek Permit No. 478
Amendment Apphcation

11/26/93

Land Description

T4 R7
Sec. 21: T

* * *contains operating
wel! (see 2.5.3)
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] ‘ wgy, Inc.
Suhs © 20

North Central Piaza il
12801 N. Central Expressway
Dallas, TX 75243

DNR Qil and Gas, inc.
730 17th St., Ste 200
Denver, CO B0202

Evans Dunn
2121 S. Columbia, Ste 105
Tulsa, OK 74114
conveyed by order of the
District Court, Sixth
Judicial District, in
the Estate of Evans Hall
Dunn, Ceceased:
Life Estate:
Nina Lane Dunn
No address given
1/3 rerr 3inder interest each:
George Dunn
No address given
Kathy Dunn Nydegger
No address given
Gerri Dunn Turner
No address given

Fred Dunn, Jr.
2121 S. Columbia, Ste 105
Tulsa, OK 74114

John P. Elibogen
P.O. Box 1928
Casper, WY 82601

Farmers Union Central
Exchange, Inc.

Box G

St. Paul, MN 55101

Ronald E. Hornig
1776 Lincoln St., Ste 500
Denver, CO B0203

Reno Creek Permit No. 478
Amendment Application

11/25/93
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Hunt Qil Company OH
2900 First National Bank Bldg.
Dallas, TX 75202

J.A. LaFortune, Jr. OH
1924 S. Utica, Ste 1218
Tulsa, OK 74101

Joseph A LaFortune Trust OH
2300 Fourth National Bidg.
Tulsa, OK 74119

Louisiana Land and OH
Exploration Company, The

1560 Broadway, Ste 1200

Denver, CO 80202

Joseph J. Morelii OH
1776 Lincoin St., Ste 500
Denver, CO 80203

Oneok Exploration Company OH
P.O. Box 871
Tulsa, OK 74101

Julian C. Pope OH
One W. Third St., Ste 1200
Tulsa, OK 74103

Riffe Petroleum Company OH
P.0. Box 25860
Tulsa, OK 74145

St. Mary Parish Land T ompany OH
1776 Lincoln $t., St ™0
Denver, CO 80202

Harold C. Stuart OH
P.O. Box 1349
Tulsas, OK 74104

Swift Energy Company Ok
16825 Northchase Dr. Ste 400
Houston, TX 77060-6098

Reno Creek Permit No 478 Adjudicetion Appendix A
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Viersen and Cochran OH
clo Sam X. Viersen, Ji

P.O. Box 280

Okmulgee, OK 74447

Wilcox Exploration Company OH
P.O. Box 4428

Tulsa, OK 74104

H. Frank Wilcox il OH
P.O. Box 4429

Tulsa, OK 74104

Wollard Family Trust OH
c/o Janes K. Wollard,

et vir., Trustees

1616 Glenarm Pl., Ste 1230

Denver, CO 80202

Wollard Family Trust OH
c/o Janes K. Wollard,

et vir., Trustees

2121-F S. Victor St.

Aurora, CO B0OO14

Apache Corporation T43N, R73W 0J
1700 Lincoin, Ste 1900 Sec. 22: SWi4
Denver, CO 80203-4519 28B: E/2
33: SW/4
Chorney Qil Company 0J

555 17th St., Ste 1000
Denver, CO 80202-3910

Pathtinder Energy, Inc. 0J
P.O. Box 908
Poweil, WY B2435

Welistar Corporation OJ
9704 State Highway 66
Platteville, CO BO651

Reno Creek Permit No 478
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Presidio Exploration. Inc T43N, R73W oK
5613 DTC Parkway, Ste 800 Sec. 29: N/2
Englewood, CO 80111-30356

Presidio Exploration, Inc. T43N, R73W OL
5613 DTC Parkway, Ste BOO Sec. 31: W/2, SE/4,
Englewood, CO B0111-3035 S/2NE/4,

NE/4NE/4

253 OIL AND GAS WELLS

The following are all oil and gas wells identified through a search conducted by McKee Well History of
Casper, Wyoming, and include both producing wells and abandoned wells. The map key refers to the

map entitied "Oil and Gas Leases” (Figure 2.5).

Map
—LOperator Neme -Location Key
Buttes Resources Company Anderman T43N, R73W OH
P.O. Box 5083 No. 1-21 Sec. 21: SE/4SE/4
Denver, CO 80217 Producing
inow known as Reunion Energy
2801 Post Oak Blvd, Ste 400
Houston, TX 770566)
Presidio Exploration, Inc. #23-31 T43N, R73W oL
5613 DTC Parkway, Ste 800 Sec. 31: NE/4SW/4
gEnglewood, CO 80111-3035 Abandoned
Amoco Production Company Sinadin T43N, R73W oL
P.O. Box 2520 #1 Sec. 31: SW/4SE/4
Casper, WY 82602 Abandoned

Reno Creex Parmit No 478 Adudicetion Appendix A
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2.5.4 OVERRIDING ROYALTY INTEREST HOLDERS

The following are holders of an overriding royalty interest under any one or more of the above-

referenced leases. The map key refers 1o the map entitled "Oil and Gas Leases” (Figure 2.5).

Map

AR n -Land Description Key
Yvonne R. Phillips and T43N, R73W
Richard Phillips, et vir Sec. 21: 82 OH
219 W. Maple St. Sec. 29 N/2 0K
Deshler, OH 43516
Aquaenco, Inc. OH
P.O. Box 70257 OK
Tulsa, OK 74170
Marie Jeanne Darr OH
no address listed OK
Patricia J. Green OH
no address listed oK
Sharalyn R. Harr OH
6335 S. Logan Ct. 0K
Littleton, CO 80120
Robert H. Hays OH
P.O. Drawer A 0K
Gillette, WY 82716
Janette M. Hutsell OH
no address listed oK
Larry J. ickes and OH
Judith A. Ickes, et ux. 0K
6700 Milton Rd.
Custar, OH 43511
Lester B. Ickes and OH
Brenda "Jill" Ickes, et ux. OK
170 La Cueva
Las Alamos, NM B7544
Robert E. Kastner, et ux. OH
1809 East L St. oK

Torrington, WY 82240

Rene Creek Permi No 478
Amengment Apphcation
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_ORRI Owner

TEMIN 1987 Partnership
P.O. Box 1628
Ardmore, OK 73402

Diane M. Lukowicz
940 S. Josephine St.
Denver, CO B0209

Lamar B. Roemer
530 S. University Blvd
Denver, CO B0220

Prairie Petroleum
910 16th St., Ste. 610
Denver, CO B0202

Robert M. Jenny
209 Newton St.
Brookline, MA 02146

George H. Fentress
P.O. Box 113
Wheat Ridge, CO 80034

Michael Gerace
1540 Chambers Dr.
Bouider, CO 80303

Dice Exploration Co.
P.0. Box 73507
Houston, TX 77273

Jeanne O'Shaughnessy
4880 S. Franklin St.
Englewood, CO 80110

Reno Creek Permit No. 479
Amendment Apphcation

11/25/83

Sernial

Number
wW-5331

wW-5331

W-5331

W-5331

W-99023

W-96896

W-96896

W-96896

W-98028

L!ﬂg Qg;gnpttgn
T43N, R73W
Sec. 27: NW/4
T43N, R73W
Sec. 27: SWia
T43N, R73W
Sec. 28: S/2NW/4,
N/2SW/4,
SE/4SW/4
35 NW/4NE/4,
SE/4NE/4
34 SW/4SW/4
T43N, R73W
Sec. 28 SW/4ASW/4
33:  NE/4NE/4,
SW/4NE/4,
W/2NW/4
34: E/25W/4
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2.6 MINERAL INTERESTS (OTHER THAN OIL AND GAS)

2.6.1 MINERAL LEASES

The following are leases for all minerals other than oil and gas. There were no leases identified in the

records exclusively for coal or other leasable minerals other than oil and gas. The map key refers to

the map entitled "Mineral Lease and Claim Map" (Figure 2.6).

Lessen

Energy Fuels, Ltd

1200 17th St., Ste 2500
Denver, CO 80202
(Sinadin ML)

Energy Fuels, Ltd.

1200 17th St., Ste 2500
Denver, CO 80202
(Willard ML)

Energy Fuels, Ltd.

1200 17th St., Ste 2500
Denver, CO 80202

{(Romaker, Groves, Hancock MLs)

Energy Fueis, Ltd.

1200 17th St., Ste 2500
Denver, CO 80202
(Romaker, Hancock MLs)

Reno Creek Permit No 479
Amendment Applicatinn

11/26/93

T42N, R73W
Sec. 31: Lots 1,2 3 4,

E/2NE/4, SW/ANE/4,
E/2W/2, SE/4

T43N, R73W

Sec. 22: SW/M4
28: E/2
33° SwW/i4

T43N, R73W
Sec. 29. N/2

Sec. 21: S/2
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2.6.2 1AINING CLAIMS

The following are valid unpatented lode mining claims located within the permit amendment area. Ttere
are no valid placer, tunne! or milisite claims of record. The map key refers to the map entitled "Minural
Lease and Claim Map" (Figure 2.6) and the map identifies the claims by each named claim biock or
group. The claim groups listed below do not correspond line by line with the land description, but do

fall withun the total land area described.

Map
Qwner Claim Groups Land Description_ Key
Energy Fuels, Ltd. Stu 1-90 T4 7 c1
1200 17th St., Ste 2500 Rand 1-4 Sec. 27: W/2
Denver, CO 80202 George 1-4 Sec. 28: W/2
Stu 99-108 Sec. 29: S/2
Stu 119-123 Sec. 30: E/2SE/4
Stu 203-20%6 Sec. 31: NW/4NE/4
Muff 4, 5, 7 Sec. 32: NE/4
Shar 1-4 Sec. 33: N/2

Sec. 34: W2

Reno Creek Permit No 478 Adjudication Appendix A
Amendmen Apphcation Revised 2/94

11/26/93




2.7 SURFACE OWNER CONSENTS

Pursuant to W.S. Sec. 35-11-406(b)(xi) and (xii), ihe parties listed below, consisting of all of the
resident or agricultural landowners within the permit amendment area, were provided with & copy of
the mining plan and reclemation plan, together with a request for each party’s consent.

Surface Owners:

T43N, R73W
1. Bernice Groves Sec. 22: SWlk
Sec. 27: W4
Sec. 28: Al
Sec. 33: W4
2. James E. and Edra June Drake Sec. 29: EV:, NW4
3. August G. Laur Trust Sec. 29: SWk
4. Lewella Laur Trust Sec. 30: EV:SE%
c/c August G. and Lewella Laur, Co-Trustees
5. Dorothy Reichmuth Sec. 31: NWIUNE %
6. Ms. Terry Berquist
7. Nelan and Ann Diehl
8. Rev. Eugene Sullivan
9 Rev. Gerald Sullivan
10. Ciayton and Cindy McGuire Sec. 33: NE4U
Sec. 34: W
11. Srate Highway Commission of Wyoming Portions of:
Department of Transportation Secs. 21, 28, 29, 33

Ranchers who may "receive & significant portion of their income from such ranching operations.
(See W.S. Sec. 35-11-406(b)(xi)(B)!:

Robert Roush Sec. 29: Swr4
Sec. 30: E/25E/4
Sunburst Ranch Co., Inc. Sec. 22: Swi4
Sec. 27: w2
Sec. 28: All
Sec. 29: N/2, SE/4
Sec. 33: w2

All consent forms received are attached hereto as pages 2-26 through 2-38.

Renc Creek Permit No 478 Adjudication Appendix A
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SURFACE LAND

BERNICE GROVES

Witness

Reno Creek Pearmn No 478 ] Adugicavon Apperdix A
Revised /94
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SURFACE LANDOWNER'S CONSENT

WE, JAMES E. AND EDRA JUNE DRAKE, husband and wife, CERTIFY
that we hold surface rights on certain lands on which Energy Fuels
Nuzlear, Inc. helds mineral estate righcs, which lands are located

in Campbell County, Wyoming, and are described as follows:

N/2 & SE/4, Section 29 . T. 43 N., R._73 W., 6 P.M.

We have examined the mining plans and reclamation plan
prepared by Energy Fuels Nuclear, Inc. in compliance with the
WYOMING ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby
approve said plans, and hereby give our consent to enter and carry
out said mining and reclamation programs on said lands as proposed

therein.

A
" A
Dated this »~ / day of /u;,hu‘} , 1994,

SURFACE LANDOWNERS
77\ -

EDRA JUNE

., 2501 E. Turney R oo
Phoenix, AZ 85016 /’

Witness:

Reno Creek Perma Ne. 478
Amendment Apphcation
11/26/93




EURFACE LANDOWNER'S CONSENT

We, AUGUST G. LAUR and LEWELLA LAUR, Co-Trustees of the
AUGUST G. LAUR TRUET dated the 22nd day cof March, 1990 (herein
called the "Trust"), CERTIFY that the Trust holds surface rights on
certain lands on which Energy Fuels Nuclear, Inc. holds mineral
estate rights, which lands aie located in Campbell County, Wyoming,
and are described as follows:

SW/4 , Section _29 =, T. 43 N., R._73 W., 6 P.M,
E/2SE/4 ., Section 30 . T. 43 N., R._73 W., 6 P.M.

We have examined the mining plans and reclamation plan
prepared by Energy Fuels Nuclear, Inc. in compliance with the
WYOMING ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby
approve said planeg, and hereby give our consent on behalf of the
Trust to enter and carry out said mining and reclamation programs

on said lands as proposed therein.

Dated this J< day of _# [ fio “G@j‘ , 1994.

SURFACE LANDOWNER
AUGUST G. LAUR TRUST

By: ’fj_/{”&"ﬂ_j
AUGDSET G. LAUR, Co-Trustee

-~

- () Ar \/
ayé%.m&m__
LLA LAUR, Co-Trustee

245 E. Foote
Buffalc, WY 82834
Witness:

»

T an iy S P
_-—;'—""'“

oy 4

» ",7 4
(f L& L le)ﬁfjvzqf

Reno Creek Permn No. 478
Amendgment Apphcation
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SURFACE LANDOWNER'S CONSENT

We, AUGUST G. LAUR and LEWELLA LAUR, Co-Trustees of the
LEWELLA LAUR TRUST dated the 22nd day of March, 1290 (herein called
the “Trust"), CERTIFY that the Trust holds surface rights on
certain lands on which Energy Fuels Nuclear, Inc. holds mineral
estate rights, which lands are located in Campbell County, Wyoming,
and are described as follows:

SW/4 , Section _ 28 _ _, T. 43 N., R._73 W., 6 P.M,

___E/28E/4 , Section _30 ____, T. 43 N., R._ I3 W., €6 P.M.

We have examined the mini:ng plans and reclamation plan
prepared by Energy Fuels Nuclear, Inc. in compliance with the
WYOMING ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby
approve said plane, and hereby give our consent on behalf of the
Trust to enter and carry out said mining and reclamation programs
on said lands as proposed therein.

7N

Dated this __ %y day of = . e s 1994,

{

p,
SURFACE LANDOWNER
LEWELLA LAUR TRUST

- %M:ﬁ G

AUGUST G. LAUR, Co-Trustee

By: 2 4 Rddlr
LEWELLA LAUR, Co-Trustee
245 E. Foote

Buffalo, WY B2834
Witness:

Reno Creek Permit No 479

Amendmant Apphostion
11,2593




SURFACE LANDOWNER'S CONSENT

DOROTHY REICHMUTH,

SURFACE LANDOWNER

4 g

oo Lo s

P

Reno Croek Permit No 478 Adpdhcanon Appeandix A

Amendn wem Apphcaton Revised 2/94
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SURFACE LANDOWNER'S CONSENT

I, TERRY BERQUIST, CERTIFY that I hold surface rights on
certain lands on which Energy Fuels Nuclear, Inc. holds mineral
estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

NW/4NE/4 , Section 3l , T. 43 N., R._73 W., 6 P.M,

1 have examined the mining plans and reclamation plan prepared
by Energy Fuels Nuclear, Inc. in compliance with the WYOMING
ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve
said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lands as proposed therein.

Dated this é/ day of M . 1994,

SURFACE LANDOWNER

/ diu 2 It
IIRQUIRT

1003 Birch

Douglas, WY 82633

Witness:

Reno Creek Permut No. 479
Amendment Apphcation
11/25/93




5 : s

SURFACE LANDOWNER'S CONSENT

We, NOLAN AND ANN DIEHL husband and wife ERTIFY na

I ! rZace rignce I ercall Aands n wr n Energy Fuels Nuclea
l E inera egtatce 1gnts whlcCt ANnas are J ated
ning and are described as fol W8
Y N /4 ect n 31 . 7. 84N R. 73 W 6 [
4
have examined the mining plans and reclamation plan prepa:
' Energy Fuels Nuclea: Inc ir ompliance with the WYOMI!
ENVIRONMENTAL QUALITY ACT i and do hereby apprco
i
A I ans ANa nerepy give my nsent Lo enter ang carry out s
ining and reclamation progz: n said lands as proposed therei
ated this . 2 lay f
S

Red Bluff ~A 9608B¢(

Adwdicanon Appendix A
Amendment Apphcaton Revised 2/54

11/26/93
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SURFACE LANDOWNER'S CONSENT

I, REV. EUGENE SULLIVAN, CERTIFY that I hold surface rights on
certain lands on which Energy Fuels Nuclear, Inc. holds mineral
estate rights, which lands are located in Campbell County, Wyoming,

and are described as follows:

NW/4NE/4 ., Section 31 , T. 43 N., R._ 73 W., 6 P.M,

I have examined the mining plans and reclamation plan prepared
by Energy Fuels Nuclear, Inc. in compliance with the WYOMING
ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve
said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on saic lands as proposed therein.

Dated this A2 day of \:;.:-/{-. , 1994,

SURFACE LANDOWNER

Box 2024
Sheridan, WY 82801

Witness:

/ o
e,

) / /‘

Rano Creek Permit No 479
Amendmaent Apphcation

11/26/83




SURFACE LANDOWNER'

4

. w_f“"'.

T .‘.‘_...ﬂ___ a
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SURFACE LANDOWNER'S CONSENT

I, CLAYTON AND CINDY MCGUIRE, CERTIFY that we hold surface
rights on certain lands on which Energy Fuels Nuclear, Inc. holds
mineral estate rights, which lands are located in Campbell County,

Wyoming, and are described as follows:

_NE/4 , Section __33 ., T 43 N., R._73 W., 6 P.M,

W/2 , Section 34 , T. 43 N., R._73 W., 6 P.m.

I have examined the mining plans and reclamation plan prepared
by Energy Fuels Nuclear, Inc. in compliance with the WYOMING
ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve
said plans, and hereby give my consent to enter and carry out said

mining and reclamation programs on said lands as proposed therein.

Dated this de day of A , , 1994,

SURFACE LANDOWNER

el A -
’r/ 3 & 7

{ 5)141‘? A 4 e
CINDY GUIRE

Witness: PO Box 1070

7 Douglas, WY 82633
ol OW‘«.@?

-
”
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12 ROBERT ROUSH SURFACE OWNER CONSENT

PENDING
CONSENT REQUESTED BUT NOT YET RECEIVED

WILL BE FURNISHED UPON RECEIPT

Reno Creek Permit No. 4789 Adjudication Appendix A
Amendment Apphcation Revised 2/594

11/26/93




SURFACE LANDOWNER'S CONSENT

‘—M/)W (name), the

(title of officer) of SUNBURST RANCH CO., INC.
(herein called "Sunburst Ranch"), CERTIFY that Sunburst Ranch holds
surface rights and/or grazing rights on certain lands on which
Energy Fuels Nuclear, Inc. hold mineral estate rights, which lands

are located in Campbell County, Wyoming, and are described as

follows:
SW/4 , Section _22 , T. 43 N., R._73 W., 6 P.M,
W/2. , Section 27 , T._43 N., R._73 W., 6 P.M,
ALL , Section 28 i T RA N., R.. I ™., 8§ P.N.
N/2 & SE/4 , Section 23 , T._ 43 N., R._73 W., 6 P.M.
W/2 , Section 33 . T. 43 N., R._73_ W., 6 P.M.

1 have examined the mining plans and reclamation plan prepared
by Energy Fuels Nuclear, Inc. in compliance with the WYOMING
ENVIRONMENTAL QUALITY ACT of 1973 as amended, and do hereby approve
said plans, and hereby give my consent to enter and carry out said
mining and reclamation programs on said lands as proposed therein.

Dated this [g day of :'f 4—6— . , 1994,

SURFACE LANDOWNER

SUNBURST RANCE CO., INC.
a Wyoming corporation

By: W WMQM
~m=_1%mm
Witnegs: : Title: L0 .

Fleno Creex Permit No 478
Amendmant Apphcation
11/25/93
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ADJUDICATION

APPENDIX 8

3. NAMES AND LAST KNOWN ADDRESSES OF OWNERS OF RECORD WITHIN ONE-HALF MILE OF
THE PERMIT AMENDMENT AREA BOUNDARY

The owners and interest holders of record in the following lists were obtained from the records of the

Campbell County Clerk and Recorder, the Campbell County Assessor's Office, the Wyoming Office of

the Bureau of Land Management, the Wyoming State Land Department, and by independent research.

The ownership lists given below are divided into sections according to type of ownership or interest

and new sections 3.7 and 3.8 have been added to contain the master maiiing notification lists and proof

of mailings. For reference, they are:

3.1
3.2
3.3
3.4
3.6

3.6

3.7

3.8

Surface Ownership

Surface Rights Granted by Surfsce Use Agreements or Grazing Leases
Surtace Rights Granted by Rights of Way or Easements

Mineral Ownership (All Minerals, including Oil and Gas)

Oil and Gas Leasehold Interests

3.5.1 Federal Oil and Gas Leasehold Inturests

3.5.2 State Oil and Gas Leasehold Interests

3.5.3 Private Oil and Gas Leasehold Interests

354 Oil and Gas Waelis

3.6.56 Overriding Royalty Interest Holders

Mineral Interests (other than Oil and Gas)

3.6.1 Mineral Leases

3.6.2 Mining Claims

Master M. /ing Notification List

3.7.1 Surface Owners Inside Permit Amendment Area

3.7.2 Surface Owners within 1/2 Mile of Permit Amendment Area

7.3 Operstors of Oil and Gas Wells inside Permit Amendment Area

3.7.4 Lessees of Oil and Gas Leases Inside Permit Amendment Area With No
Opersting Wells

3.7.5 Others With Surface interests From Whom Surface Consents Were Sought

3.7.6 Consolidated, Alphabetical Mailing List

Proof of Mailings

i Reno Creek Permit No. 479 ; | Adjudicetion Appendix B
| Amendment Application | Revised 2/94

| 11/25/93




3.1 SURFACE OWNERSHIP

Owners of the surface estate or any portion thereof are listed below with their corresponding land
descriptions and a map key which refers to a map entitled "Surface Ownership Map" (Figure 2.1). All
lands listed in this permit application that were deeded to the State Highway Commission for State
Highway 387 are also listed in the section entitled "Surface Rights Granted by Rights of Way or

Easements” and are shown on the map entitied "Rights of Ways" (Figure 2.3).

Map
Surtace Ownership n ription Key
Bernice Groves T4 7 SA
P.O. Box 408 Sec: 22: N/2, SE/4
Wright, WY 82732-0408 27: E/2
32: E/2

The State Highway T43N, R73W SA
Commission of Wyoming (portions of)
Department of Transportation Sec. 22: NW/4ANW/4
P.O. Box 1708 32: E/2NE/4, E/2SE/4,
Cheyenne, WY 82003-1708 SW/ASE/4
{for State Highway 387 conveyed

by Warranty Deed)
(Heirs of Sinadin Estate,
1/5th to each)
Ms. Terry Berquist T43N, R73W SB
1003 Birch Sec. 30: SE/MNW/4
Douglas, WY B2633

T42N, R74W
Nolan and Ann Diehl Sec. 1: SE/4NE/4 SB
PO Box 334
Red Bluff, CA 96080 T42N, R73W
Sec. 6: Lot 4

Dorothy Reichmuth SB
1531 8. 77th St.
Lincoln, NE 68506
Rev. Eugene Sullivan SB
Box 2024
Sheridan, WY 82801
Rev. Gerald Sullivan SB

PO Box 5720
Cheyenne, WY 82003-5720

Reno Creek Permit No. 479
Amendment Application

11/25/93

Adjudication Appendix B
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August G. Laur Trust 50%
c/0 August G. and Lewella

Laur, Co-Triictess

245 E. Foote St.

Butfalo, WY B2834

Lewella Laur Trust 50%
c/o August G. and Lewella
Laur, Co-Trustees

245 E. Foote St.

Buffalo, WY 82834

June M. Thielen-Stangler
and John R. Thielen

HCR 61 Box 5333
Danbury, Wisconsin 54873

The State Highway
Commission of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708
(for State Highway 387 conveyed
by Warranty Deed)

Clayton and Cindy McGuire
42 Chalk Buttes Rd.
Douglas, WY 82633
beginning 10/24/93:

1460 Hwy 59

PO Box 1070

Douglas, WY 82633

James E. and Edra June Drake
2501 E. Turney
Phoenix, AZ 85016

| Rono Creek Permit No. 479
| Amendment Application

| 11/25/83

T43N, R73W sC
Sec. 30: NW/4SE/4, SW/4

T43N, R74W
Sec. 25: SE/4
T4ZN, R74W
Sec. 1:  W/2NE/4,
NE/ANE/4
T43N, R73W sD |

Sec. 21: N/2

T4 R7 SD
(portions of)
Sec. 21: S/2NE/4,
MNE/4NE/4

T43N, R73W SE
Sec. 33: SE/4

34: E/2
T4 7 SF
Sec. 19: SE/M4

20: §/2, NE/4

30: NE/4, NE/ANW/4

l Adjudication Appendix B
[ Revised 2/94




Justin Joe Reno

P O. Box 2529

Gillette, WY 82717
Subject to

Option to Purchase with
Right of First Refusal
te:

Bridle Bit Ranch Company

6546 Highway 59

Gillette, WY 82716

The State Highway
Commission of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708
(for State Highway 387 conveyed
by Warranty Deed)

The State Highway

Commission of Wyoming
Department of Transportation
P.O. Box 1708

Cheyenne, WY 82003-1708

(for State Highway 387 conveyed
by Warranty Deed)

State of Wyoming
Commissioner of

Public Lands

122 West 25th St.
Herschier Bidg, 3 West
Cheyenne, WY 82002-0600

Reno Creek Permit No. 479
Amendment Application

11/26/83

T43N, R73wW
Sec. 30: SW/4SE/4

32: W/2
T42N, R73W
Sec. 3: N/2
4: N/2
5: Lots 3 and 4 lying

north of Hwy 387

8: Lot 1 lying north
of Hwy 387
Lots 2, 3, 5

SE/ANW/4 & SW/4ANE/4

lying north
of Hwy 387

T43N, R73W
(portions of)
Sec. 32: SEA4SW/4

T42N, R73W
Sec. 5. Portion of
Lots 3 and 4
6: Portion of Lot 5,
SE/4NE/4, S/2NE/4

Sec. 36: E/N2

Adjudication Appandix B
Revised 2/84
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3.2 SURFACE RIGHTS GRANTED BY SURFACE USE AGREEMENTS OR GRAZING LEASES

The reference under the column entitied Map Key refers to the map entitied “Surface Agreements and

Grazing Rights" (Figure 2.2). Note that the map includes areas without 2 map key reference where

surface rights are granted under a mining or mineral lease. Mining leases were included on this map

10 make it clear that Enesgy Fuels, Ltd. has the right to the surface throughout the permit amendment

area. The mining and mineral ieases on lands within one-haif mile of the permit amendment area

boundary are listed under Secticn 3.6.1 below and are more fully identified on their corresponding map

entitled "Mineral Lease and Claim Map" (Figure 2.6).

The following are recorded surface use agreements between private parties:

rantor / Gr

James E. and Edra Drake,
Grantor (successor)
Energy Fuels, Ltd.,
Grantee

1200 17th St., Ste 2500
Denver, CO 80202

(split under Willard SOA)

Bernice Groves,

Grantor (successor)
Energy Fuels, Ltd.,
Grantee

1200 17th St., Ste 2500
Denver, CO 80202

{split under Willard SOA)

June M. Thielen-Stangler and
John R. Thielen, Grantors
(successors)

Energy Fuels, Ltd.,
Company, Grantee

1200 17th St., Ste 2500
Denver, CO 80202

(Thielen SOA)

Reno Creek Permit No. 478
Amendment Application

11/25/93

n ription

T43N, R73W
Sec. 20: S/2
30: NE/4NW/4

T43N, R73W
Sec. 22: SE/M
32: NE/M4

T43N, R73W
Sec. 21: N/2

Adjudication Appendix B
Revised 2/94
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Floyd C. Reno & Sons,
inc., Grantor

Pathfinder Mines

Corp., Grantee

7401 Wisconsin Ave.
Bethesda, MD 20814 3416

Justin Joe Reno,
Grantor
Pathfinder Mines
Corp., Grantee
7401 Wisconsin Ave.
Bethesda, MD 20814-3416

Dorothy Reichmuth,
Grantor

Pathfinder Mines

Corp., Grantee

7401 Wisconsin Ave.
Bethesda, MD 208143416

The following is a state surface use agreement:

Lessor . Lessee

State of Wyoming,
Lessor

Floyd C. Reno &
Sons, Inc., Lessee
Box 704 Teckla Route
Gillette, WY 82716

| Aeno Creek Permit No. 478
| Amendment Application
11/25/93

Type/Lease No.

Grazing &
Agricultural
Lease #2-3965

4 R73W
Sec. 6: Lots1,2, 3
S/2N/2
T4 R73W
Sec. 6: Lots 2, 5, 5
and those parts
of Lots 1, 6,
SW/4NE/4 and
SE/ANW/4 lying
north of Hwy 387
T42N, R73W
Sec. 6: Lot4d
T42N, R74W
Sec. 1: SE/4NE/4
Land Description
T43N, R74W

Sec. 36: E/2

: Adjudication Appendix B
| Revised 2/94
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ords for the following, Sunburst

razing lease is recorded in
urface lessee of the same lands currently leased under one or more of the
g Lease between Energy Fuels, Ltd. and Edward R. and Blanche Willard; (i) the
and Urban and Bernice Groves; and (iii) Surface Owners

Agreement between Energy Fuels, Ltd. and Edward and Blanche Willard
ndices. The exact lancgs r
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Map

Possible Lessee n ription Key
Sunburst Ranch Co., inc. T43N, R73W none
Box 408 Sec. 19: SE/4
Wright, WY B2732 20: E/2, SW/4

22: SE/4,N/2

27: E/2

30: NE/4, NE/ANW/4

Theretore, Sunburst Ranch Co., Inc., will be given notice of this permit application.

3.3 SURFACE RIGHTS GRANTED BY RIGHTS OF WAYS OR EASEMENTS

The documents which granted rights of ways and easements are listed below. The land description
given with each is the general quarter section description to help identity its location on the
corresponding map entitled "Rights of Way" (Figure 2.3). Each complete right of way as shown on the
map may have been obtained through severa! different conveyance documents from the different
landowners within the area. Each map key reference refers only to that section of each right of way
or easement that was conveyed through its corresponding document. Also note that the State Highway
Department obtained rights of ways for State Highway 387, then later obtained deeds for the same
highway. Both the right of way documents and deeds are listed for reference.

Map
T rantor. n — -kand Description Key
Telephone Right of Way Easement T43N, R73W R1
Grantor: Edward R. Willard Sec. 22: WI/2NW/4
Grantee; The Mountain States Telephone
and Telegraph Company
931 14th St.

Denver, CO 80202

Reno Creek Parmit No 479 Adjudication Appendix B
Amendment Application Hevised 2/94
11/25/93
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E/2NE/4. SW/4NE/4
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Warranty Deed
Grantot
Grantee The State Highway
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Warranty Deed (for State Highway 387) T43N, R73W R14
Grantor: Justin Joe and Dbra Kay Reno Sec. 32: SE/MASW/M4
Grantee: The State Highw 1y
Commission o Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY £.2003-1708

Road Right of Way Easement for T43N, R73W R1%&
State Highway 387 Sec. 32: SE/A4SW/4
Grantor: C. H. Tucker
Grantee: State of Wyoming
Department of Transportation
P.O. Box 1708

Cheyenne, WY 82003-1708

Telephone Right of Way Easement T43N, R73W R8
Grantor: Harry R. and Harriet Underwood Sec. 33: E/2SE/M4
Grantee: The Mountain States Teiephone

and Telegraph Company

931 14th St.

Denver, CO 80202

Snow Fence Right of Way Easement T43N, R73W R16
Grantor: Edward R. and Blanche Willard Sec. 32: E/2E/2.
Grantee: Wyoming State Highway Dept. SW/4SE/4

P.O. Box 1708

Cheyenne, WY 82003-1708

Road Right of Way Easement for T43N, R74W R17
the Clarkelen County Road Sec. 36: E/2E/2
Grantor: State of Wyoming
Grantee: Campbell County Road and
Bridge Department

500 S. Gillette Ave.
Gillette, WY 82716

Road Right of Way Easement for T43N, R74W R18
the Clarkelen County Road Sec. 25: E/2SE/4
Grantor: August G. Laur
Grantee: Campbell County Road and T42N, R74W
Bridge Department Sec. 1: E/2NE/4ANE/4 R29

500 8. Gillette Ave.
Gillerte, WY 82716

Reno Craek Permit No. 479 Ad dication Appendix
Amendment Application Revisad 2/84

11/26/83




Road Right of Way Easement for
the Clarkelen County Road
Grantor: John L. Sinadin
Grantee: Campbell County Road and
Bridge Department
500 S. Gillette Ave.
Gillette, WY B2716

Road Right of Way Easement for
the Cosner County Road
Grantor: Harry R. Underwood
Grantee: Campbell County Road and
Bridge Department
500 S. Gillette Ave.
Gillette, WY 82716

Road Right of Way Easement for
the Cosner County Road
Grantor: Edward R. Willard
Grantee: Campbell County Road and
Bridge Department
500 S. Gillette Ave.
Giilette, WY 82716

Road Right of Way Easement for
the Cosner County Road
Grantor: Fioyd C. Reno and Sons, inc.
Grantee: Campbeli County Road and
Bridge Department
500 S. Gillette Ave.
Gillette, WY 82716

Telephone Right of Way Easement

Grantor: Justin Joe Reno

Grantee: The Mountain States Teiephone
and Telegraph Company
931 14th St.
Denver, CO B0202

Easement (private roadway right of way)
Grantor: Justin Joe Reno
Grantee: Bridie Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

Reno Creek Permit No 4798
Amendment Apphcation

11/25/93

T42N, R74W
Sec. 1. E/2SE/4NE/4

T43N, R73W
Sec. 33: S/2S5E/4

34: N/2NE/4

T43N, R73W
Sec. 32: S/2SE/4

T43N, RI3W
Sec. 32: SE/4SW/4

T42N, R73W
Sec. 3 Lots 1 and 2

T42N, R73W
Sec. 3: portion NW/4
4: portion NE/4

Adjudication Appendix B
Revised 2/94
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Road Right of Way Easement for
State Highway 387
Grantor: Bianche and Wm. J. O’Neill
Grantee: State of Wyoming
De artment of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Snow Fence Right of Way Easement

Grantor: Justin Joe Reno

Grantee: State of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Warranty Deed for State Highway 387
Grantor: Justin Joe and Debra Kay Reno
Grantee: The State Highway
Commission of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Road Right of Way Easement for

State Highway 387

Grantor: Floyd C. Reno & Sons, Inc.

Grantee: State of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Fence Right of Way Easemant

Grantor: Floyd C. Reno & Sons, Inc.

Grantee: State of Wyoming
Department of Transportation
P.O. Box 1708
Cheyenne, WY 82003-1708

Reno Creek Permit No. 479
Ameandment Application

11/26/93

T42N, R73W

Sec. 5: Lots 3 and 4 R23

6: Lots 1 and 6, R24
S/2N/2

T42N, R73W R25

Sec. 6: Lots 1 and 5,
SW/4NE/4, SE/ANW/4

| R7 R26
Sec. 5: Portion of
Lots 3 and 4
6: Portion of Lot 5,
SE/4NE/4, S/2NE/4

T42N, R73W R27
Sec. 5 Lots3and4d
6: Lot 6 NE/4ASW/4,
SE/ANW/4, S/ZNE/4

T42N, R73W R28
Sec. 6: Lot6

Adjudication Appendix B
FRevised 2/04




3.4 MINERAL OWNERSHIP (ALL MINERALS, INCLUDING OIL AND GAS)

The following lists all persons or entities who own the minerals in the lands within one-half mile of the

permit amendment area boundary. The map key refers to the map entitled “Mineral Ownership Map"

{(Figure 2.4).

Mineral Qwnershi

United States of
America

Bureau of Land
Management
Wyoming State Office
P.O. Box 1828

2515 Warren Avenue
Cheyenne, WY 82003

Arnold Royalty
P.O.Box 1119
Lafollette, TN 37766

Norma Craft Cannon Trust
c/o First Union National
Bank of North Caroling,
Co-Trustee

P.O. Box 467

Concord, NC 28026-0467

Fortin Enterprises, Inc.
P.O. Box 2416
Billings, MT 58103

Hancock Enterprises
P.O. Box 2527
Billings, MT 59103

Reno Creek Permit No. 479
Amandment Application

11/26/83

Percent
Interest

100.00

3.125
(except
coal)

6.250
(except
coal)

5.469
{except
coal)

5.469
(except
coal)

Map
T43N, R73 MUSA
Sec. 20: S/2, NE/4
22: E/2
30: E/2NW/4
32: NE/4
34: E/2
T43N, R74W
Sec. 25 NW/4SE/4
T42N, R74W
Sec. : 6 NE/4
T42N, R73W
Sec. - Lot 2
6: N/2
T43N, R73W MA
Sec. 21: N/2
MA
MA
MA

Adjudication Appendix B
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Dortha Ickes Trust

824 N.W. Spruce Ridge Dr.

Stuart, FL 34994

Staniey ickes Trust

824 N.W. Spruce Ridge Dr.

Stuart, FL 34994

John R. Thielen,

June M. Thiglen-Stangler
and John T. Jones

HCR 61 Box 5333

Danbury, Wisconsin 54873

Robert Foard Townsend
Testamentary Trust
c/o Robert Foard
Townsend I, Trustee
217 West Castanc

San Antonio, TX 78207

WGR, Inc.

Suite 230

12200 N. Pecos St.
Denvar, CO 80234-3439

United States of
America

Bureau of Land
Management
Wyoming State Office
P.O. Box 1828

2515 Warren Avenue
Cheyenne, WY 82003

Edward R. Willard Estate
410 S. 6th St.
Gillette, WY 827186

Blanche Willard
410 S. 6th St.
Gillette, WY 82716

| Reno Creek Permit No. 479
I Amendment Apphication

11/26/93

25.000
(except
coal)

25.000
(except
coal)

25.00
(except
coal)

1.562
(e.cept
coal)

3.125
(except
coal)

100.000

100.00
(coal)

50.00
(except
coal)

50.00
{except

—<oall
100.00

T43N, R73W
Sec. 22: Nw/4
32: SE/M4

| Adjudication Appendix 8
| Revised 2/94
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United States of
America

Bureau of Land
Management
Wyoming State Office
P.O. Box 1828

2515 Warren Avenue
Cheyenne, WY 82003

Arnold Royalty
P.O.Box 1118
Lafollette, TN 37,66

Norma Craft Cannon Trust
c/o First Union Nationa!
Bank of North Carolina,
Co-Trustee

P.O. Box 467

Concord, NC 28026-0467

Fortin Enterprises, Inc.
P.O. Bex 2416
Billings, MT 59103

Urban Groves, et ux.
P.O. Box 408
Wright, WY 82732-0408

Hancock Enterprises
P.O. Box 2527
Billings, MT 59103

Cortha Ickes Trust

824 N.W. Spruce Ridge Dr.

Stuart, FL 34994

Stanley Ickes Trust

824 N.W. Spruce Ridge Dr.

Stuart, FL 34994

June M. Thielen-Stangler,
John R. Thielen and
John T. Jones

HCR 61 Box 5333
Barnes, WI 54873

Reno Creek Permit No. 479
Amandment Apphcation

11/25/93

100.00
{coal)

3.1256
(except
coal)

6.250
(except
coal)

5.469
(except
coal)

10.0000
(except
coal)

5.469
(except
coal)

22.500
(except
coal)

22.500
(except
coal)

20.000
(except
coal)

T43N, R73W
Sec. 19: SE/4
30: NE/4

Adjudication Appendix B
Rewvised 2/94
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Robert Foard Townsend
Testamentary Trust

c/c Robert Foard
Townsend lll, Trustee
217 W. Castano

San Antonio, TX 78209

WGR, Inc.

Suite 230

12200 N. Pecos St.
Denver, CO 80234-3439

United States of America
Bureau nf Land Management
Wyoming State Office

P.O. Box 1828

2515 Warren Avenue
Cheyenne, WY 82003

Edra June Drake
2501 E. Turney
Phoenix, AZ 85016

Bernice Groves, et vir,
P.O. Box 408
Wright, WY 82732-0408

Nebraska Children’s
Home Society

3549 Fontenelle Bivd.
Omaha, NE 68104

Ned A. Pickett, et ux.
26501 Via Conchita
Mission Viejo, CA 92675
leased by:

Betty Wolff, formerly
Betty W. Collinsg, formerly
Betty W. Pickett

526 Alto St

Santa Fe, NM 87501

Heno Creek Permit No. 4789
Amendment Application

11/25/93

1.562
{except
coal)

3.125
{except
coal)

100.000

100.00
(coal)

50.00
(except
oil and
coal)

50.00
{except
oil and

—coal)
100.00

50.00
{oil)

50.00
(oil)

100.00

T4A3N, R73W
Sec. 27: E/2

Adjudicanon Appendix B
Hevised 2/94
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Bureau of Lanad
Management
Wyvoming State Office
P.O. Box 1828

\A

Warr

August G

)y August G. and Lewella lexcept
Lavr, Co-Trustees coal
245 E. Foote St
Buffalo, WY 652834
"k OO
F 4.

Lewelia Laul FTust vy

c/o0 August G and Lewella (except
Laur, Co-Trustees coal
245 E. Foote St

Buffalo, WY 82834

J. K. Spittler Trust
c/o John J. Spittler
Route #1, Box 528

NE 68701

ph Spittier
Ocean Bivd. 18C
Boca Raton, FL 33432

United States of 100.00
America (coa
Bureau of Land

Management

Wyoming State Office
P.O. Box 1828

2515 Warren Avenue
Chevenne, WY 82003

Reno Creek Permit No. 479
Amendment Apphcatior

"R -
£ 93

Adjudicatior
Revised 2/94
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Adobe Oil and Gas 22.000
Corporation (except
1100 Western Life Bidg. coal)
Midland, TX 79701

Altrogge Resources 1.6000
Company (except
6901 E. Walsh PI. coal)
Denver, CO 80224

W.E. Bakken 0.7500
1445 Denver Club Bidg. {except
Denver, CO 80202 coal)
Reeva E. Donoghue 0.5625
3421 S. Race St. (except
Denver, CO 80110 cosi)
Larry J. Donoghue 0.1875
11829 Broken Arrow Dr. (except
Conifer, CO B0433 coal)
Harriet P. Reno, 25.0000
et al., Trustees (except
P.O. Box 36 coal)
Gillette, WY 87216

Justin Joe Reno 16.6700
P.O. Box 2529 (except
Gillette, WY 87217 coal)

Subject to recorded

Option to Purchase with

Right ci Fi"st Refusal tc:
Bridle Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

Mathew John Reno 16.6700
Box $-600 {except
Gillette, WY 87218 coal)
Harriet Reno Underwood 16.6700
6765 S, Hwy 59 (except
Gillette, WY 87216 coal &
4.1667 Q&G

to Killion)

100.0000

Reno Creek Permit No. 478
Amendment Application
11/25/93

T43N, R73W

Sec

T42N, R73W

Sec.

30:

8

4.
5.

SW/4SE/4

Lot 1,
S/2NE/4
NW/4
NE/4

Adjudication Appendix B
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Justin Joe Reno

P.O. Box 2529

Gillette, WY 82717
Subject to recorded
Option to Purchase with
Right of First Refusal to:

Bridle Bit Ranch Company

6546 Highway 59

Gillette, WY 82716

Coralie R. Clary
3821 Cosport Ct.
Rapid City, SD 57701

Patricia J. Compton,
et vir.
P.O. Box 9522

Panama City Beach, FL 32401

Betty |. Cox
Rt. 1, Box 72C
West, TX 76691

Drew Company, The
Attn: Bill Drew

123 W. 1st St., Ste BOO
Casper, WY 82601

John P. Ellbogen, et ux.
P.O. Box 1928
Casper, WY 82602

Billy H. Miils
1056 Highlight Rd.
Gillette, WY 82716

Doris |. Mills
244 Alcott Rd.
Gillette, WY B2716

Jody G. Mills
1304 Highlight Rd.
Gillette, WY 82716

Reno Creek Permit No. 479
Amendment Application

11/25/83

50.000
(except
oil and

coal)

100.0000

2.0833
(oil)

25.000
{oil)

2.0833
{oil)

12.500
(oil)

12.5000
{oil)

2.0833
{oil)

12.500
{oil)

2.0833
(oil)
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United States of

America

Bureau oi Land

Management

Wyoming State Office
Box 1828

2 5 Warren Avenue

Cheyenne, WY 82003

O

(9.0

led Cosner 25
P.O. Box 690 except
Wright, WY B2732 coal)

Marshall & Winston, Inc
P.0O. Box 50880
Midiand, TX 79702

- McGuire et ux
42 Chalk Buttes Rd
Douglas, WY 82633
beginning 10/24/93
1460 Hwy 59

PO Box 1070

Douglas WY

16.66
except

coa
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Nancy M. Reno Trust 16.66 MJ
P.O. Box 458 (except

Big Horn, WY 82833 coal)
Wiliiam E. Reno Trust 16.66 MJ
425 Bowers Ute Rd. (except
Gillette, WY 82716 coal)
100.00
United States of 100.00 MJ
America {coal)
Bureau of Land
Management
Wyoming State Otfice
P.O. Box 1828

2515 Warren Avenue
Cheyenne, WY B2003

State of Wyoming 100.00 T43N, R74W MK
Commissioner of (all) Sec: 36: E/2
Public Lands

122 W. 25th St.
Herschier Bidg. 3 West
Cheyenne, WY B2002-0600

Ted Cosner 25.00 T42N, R73W ML
P.O. Box 690 (except Sec. 4: NE/M4

Wright, WY 82732 coal)

Marshall & Winston, Inc. 2.500 ML
P.O. Box 50880 (except

Midland, TX 79702 coal)

Clayton and Cindy McGuire 22.500 ML
42 Chalk Buttes Rd. (except

Douglas, WY 82633 coal)

peginning 10/24/93:

1460 Hwy 59

PO Box 1070

Douglas, WY 82633

Nancy M. Reno Trust 25.00 ML
P.O. Box 458 {except

Big Horn, WY 82833 coal)

Reno Creek Permit No 478 Adjudication Appendix B
Amendment Apphcation Revised 2/94
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NW/4ANW /4
Lot 4
122 West
Herschier Bldg
Cheyenne

United States of

America

Bureau of Lar

Management

.’vw_\":':c', State Office
Box 1828

251 5 Warren Avent

Cheyenne, WY 82003

Adobe Qil and Gas T42N, R73W
- e

T
orporation Sec 5 NW/4

1100 Westerr

Midiand, TX 78701

\”{,r‘\{:‘al" "\'."?’.’,'.
6901 E. \ Pl coal)

Danver

W.E. Bakken
1445 Denver

™ P
wvenver, LA

Reno Creek Permit No. 478 on Appondix B
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Reeva E. Donoghue 0.2812 MN
3421 S. Race St. {except

Denver, CO 80110 coal)
Larry J. Donoghue 0.0938 MN
11829 Broken Arrow Dr, (except
Conifer, CO 80433 coal)
Zeda G. Dudley 0.5882 MN
2110 Lewis (except
Billings, MT 58102 coal)
Raleigh Greene 2.9412 MN
5070 Del Mar Dr. (except
Central Point, OR 97502 coal)
Reta R. Jager 0.5882 MN
B90 East Gregory Road {except
Central Point, OR 97501 coal)
Bernice B. Lewis 5.8824 MN
42440 W. Oden Bay Rd. (except
Sandpoint, ID 83864 coal)
Louis §. Madrid 29.4118 MN
410 17th St., Ste 2050 (except
Denver, CO 80202 coal}
Allen Nance 2.9412 MN
2401 North 51st Ave, {except
Yakima, WA 98901 coal)
Justin Joe Reno 8.3333 MN
P.O. Box 2529 (except
Gillette, WY 82716 coal)

Subject to recorded

Option to Purchase with

Right of First Refusal to:
Bridle Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

Harriet P. Reno, 12.5000 MN
et al., Trustees (except
P.0. Box 36 coal)

Gilletta, WY 82716

i
Adjudication Appendix B
Revised 2/94
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Mathew John Renc 8.3333

Box $-600 (except
Giliette, WY 82716 coal)
Allen G. Sparks 0.4902
Hammond Trailer Park lexcept
Westport, WA 98595 coal)
Howard B. Sparks 0.4902
1335 Silverrado, Apt 771 (except
Houston, TX 77077 coal)
Lyle Sparks 0.4902
Hammond Trailer Park (except
Westport, WA 98595 coal)
Wanda N. Sparks 1.4706
Hammond Trailer Park (except
Westport, WA 92595 coal)
Linda Stuart 0.4902
106 S.E. 12th (except
Altoona, |1A 50009 coal)
Harriet Reno Underwocd 8.3333
6765 S. Hwy 59 {exc coal & 2.0883
Gillette, WY 82716 0&G to Killion)
Jerry L. Wall 0.4902
7570 N.W. 16th (except
Ankeny, |A 50021 coal)
Jimmy E. Wall 1.9607
2819 S.E. 10th {except
Des Moines, |A 50317 coal)
Max M. Wall 0.5882
4353 Larson Way (except
Salt Lake City, UT B4124 coal)
George N. Wall 0.6882
P.O. Box 62 (excent
Pavillion, WY 82523 coal)
Ardis R. Wilk 0.5882
516 13th St. (except
Rawlins, WY 82301 coal)

100.00000

Reno Creek Permit No. 4789
Amendment Application

11/25/93
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B.K. Killion 2.0833 MN
P.O. Box 3162 {O&G from

San Angelo, TX 76902 Harriet Reno
Underwood)
United States of 100.00 MN
America fcoal)
Bureau of Land
Management
Wyoming State Office
P.O. Box 1828

2515 Warren Avenue
Cheyenne, WY 82003

3.5 OiL AND GAS LEASEHOLD INTERESTS

The following are lessees of oil and gas leases. The map key refers to the map entitled "Oil and Gas

Leases"” (Figure 2.5).

3.5.1 FEDERAL OIL AND GAS LEASEHOLD INTERESTS

Serial Map
—lessee Number_ Land Description Key
Samedan Oil Corp. WYW-6331 T43N, R73W oM
1660 Lincoin, Ste 3000 Sec. 22: EN2
Denver, CO 80264
ABO Petro Corporation WYW-117162 T43N, R73W ON
105 S. 4th St. Sec. 20: E/2
Artesia, NM 88210
Andover Partners ON
Box 1715
Denver, CO 80201
Joan Chorney ON

6585 17th St., Ste 1000
Denver, CO 80202-3910

Reno Creek Permit No. 478 Adjudication Appendix B
Amendment Application Revised 2/94
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Ash €
<1

a, NM BBz

Jstries
ath St

Artesia, NM 882

Lom{

Ste

T43N, R73W

Sec. 20: NE/4SW/4

2

~

E{ rad O ': orporation
{801 California, Ste

Denver, CO BOZ204

Adjudication Appendix B
Revised 2/94




Reading & Bates Petroleum
3200 Mid-Continent
Tulsa, OK 74103

Ann F. Hudson
616 Texas St.
Fort Worth, TX 76102-4612

Anderman/Smith and Co.
1776 Lincoln, Ste 500
Denver, CO B0O203

Chorney Qil Company
555 17th St., Ste 1000
Denver, CO 80202-3910

Apache Corporation
1700 Lincoin, Ste 1900
Denver, CO 80203-4519

Presidio Exploration
5613 DTC Parkway, Ste 800
Englewood, CO 80111-3035

Yates Petroleum Corp.
105 S. 4th St.
Artesia, NM 88210

Yates Drilling Cormpany
105 S. 4th St.
Artesia, NM 88210

ABO Petro Corporation
105 8. 4th St.
Artesia, NM 88210

Myco Industries Inc.
105 S. 4th St.
Artesia, NM 88210

Seabrook Corporation
555 17th St., Ste 1000
Denver, CO 80202

| Reno Creek Permit No. 478
Amandment Application

| 11/25/93

WYW-101413

WYW-86896

WYW-88029

WYW-115198

T43N, R73W
Sec. 20: NW/4SW/4

T43N, R73W
Sec. 30: Lots 1, 2,

E/2NW/4
34: N/2SE/4,
SE/4SE/4

T43N, R73W
Sec. 32: NE/4

T4 R73W

-

Sec. 34: SW/4SE/4
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J. Browr

Greeley Hwy

nne, WY 82007-1855

Presidio Exploratic
5613 DTC Parkway, #80(

E’vg ewood, CO BC111

W.A. Moncrief, Jr

Oth at mmerce

-

Fort Worth TX 76102

WYW :‘:‘)99*1 1

T42N, R73IW

Sec 6 Lots

T42N, R73W

Sec 6 S/2NE/4

S/I2ZNW/4
Lots 3, 5
SE/ANW/4

Fe
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3 & 3 PRIVATE OIL AND GAS LEASEHOLD INTERESTS

.

Americar Py

Partnershup Ltd. Il
4500 Republic Bank Cer
700 Louisiana

. Ty
Houston, 1

Anderman and .

a9 1

776 Lincoln, Ste 50(

Denver, CO 80203

& i D. Boo

w

Newport

ccaneser Enargy Company

Ste 1550

Buttes Resources Company
P.0. Box 5083
Denver, CO 80217
now known 88 Reunion [w:grqy
)1 Post Qak Bivd, Ste 400
Houston, TX 77056
Evans Duns
Columbia, Ste
ulsa, OK 74114

esk Parrr
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Fred Dunn, Jr.
2121 S. Columbia, Ste 105
Tulsa, OK 74114

Eland Energy, inc.

Suite 1580

North Central Plaza !l

12801 N. Central Expressway
Uallas, TX 75243

DNR Qil and Gas, Inc.
730 17th St., Ste 200
Denver, CO 80202

John P. Elibogen
P.O. Bor 1928
Casper, WY B2601

Farmers Union Central
Exchange, Inc.

Box G

St. Paul, MN 55101

Ronald E. Hornig
1776 Lincoln St., Ste 500
Denver, CO 80203

Hunt Oil Company

2900 First National Bank Bldg.

Dallas, TX 75202

J.A. LaFortune, Jr.
18924 S. Utica, Ste 1218
Tulsa, OK 74101

Joseph A. LaFortune Trust
2300 Fourtiy National Bidg.
Tulsa, OK 74119

Louisiana Land and
Exploration Company, The
1560 Broadway, Sie 1200
Denver, CO 80202

Josepn J. Morelli
1776 Lincoin St., Ste 500
Denver, CO 80203

Reno Creek Permit No. 4798
Amendment Appiication

11/26/83
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lard Fam

lanes K. Wollarg, e

80014

oV

Wilcox Exploration Company

Box 4429
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o Exploration, In«

'C Parkway, Ste BOC

303F

xXplorati

Parkway, Ste B0OO

Pathfinder E’\ev’;iv
P.O. Box 908

Powell, WY B243¢

seyrati
rporation

ate Highway 66
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Adjudication Appendix B

a

Revised 2/94




Presidio Exploration, Inc.
5613 DTC Parkway, Ste 800
Englewood, CO 80111-30356

Presidio Exploration, Inc.
5613 DTC Parkway, Ste 800
Englewood, CO 80111-3035

The Louisiana Land and
Exploration Company
1560 Broadway, Ste 1200
Denver, CO 80202

Presidio Exploration, Inc.
5613 DTC Parkway, #800
Englewocd, CO 80111-3035

Axem Energy Company
7800 E. Union, #1100
Denver, CO 80237

Equity Oil Company
600 17th St., #2110
Denver, CO 80202

General Atlantic Resources (.
410 17th St., Ste 1400
Denver, CO 80202

Great Western Drilling Co.
P.O. Box 1659
Midiand, TX 79702

Presidio Exploration, Inc.
5613 DTC Parkway, #800
Englewood, CO 80111

Reno Creek Permit No. 479
Amendment Application
11/26/93

T43N, R74W
Sec. 25: S/2SE/4,
NE/4SE/4

T43N, R73W
Sec. 33: SE/4

T R73W
Sec. 3: Lot 1, S/2ZNE/4

T42N, R73W
Sec. 4: Llots 1, 2, 3, 4,
S/2N/2

5: Lots 1, 2, S/2NE/4

T42N, R73W
Sec. 5: Lots 3, 4,
S/2NW/4
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3.5.4 OIL AND GAS WELLS

The following are all oil and gas wells identified through a search conducted by McKee Well History of
Casper, Wyoming, including both producing wells and abendoned wells. The map key refers to the map

entitled "Qil and Gas Leases” (Figure 2.5).

Map
Operator _Name Location Key
True Oil Co. #22-22 T4 R73W 0z
PO Bex 2360 Sec. 22: SE/ANW/4
Casper, WY 82602 Abandoned

3.5.5 OVERRIDING ROYALTY INTEREST HOLDERS

The following are holders of an overriding royaity interest under any one or more of the above-

referenced leases. The map key refers to the map entitied "Cil and Gas Leases” (Figure 2.5).

Map
_ORRI Owner —Land Description Key
Aguaenca, Inc. T4 7 (o)1
P.O. Box 702571 Sec. 21: N/2
Tulsa, OK 74170
Marie Jeanne Darr oy
no address listed
Patricia J. Green oY
no address listed
Sharalyn R. Harr oy
6335 S. Logan Ct.
Littleton, CO 80120
Janette M. Hutse!l (6h 4

no address listed

Reno Creek Permit No. 479 Adjudication Appendix B
Amendment Application Revised 2/94
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Lester B Ickes and
Brenda "Jili" Ickes,

et ux.

170 La Cueve

Las Alamos, NM 87544

Larry J. Ickes and
Judith A, Ickes, et ux.
6700 Miiton Rd.
Custar, OH 43511

Robert E. Kastner, et ux.
1809 East L St.
Torrington, WY 82240

Ronald T. Mackey
1368 S. Robb Ct.
Lakewood, CO 80226

Dona M. Mohan
no address listed

‘Yvonne R. Phillips and
Richard Phillips, et vir
219 W. Maple St.
Deshiler, OH 43516

Sam R. Ratcliff
P.0O. Box 697
Gillette, WY 82717

Reato, Ltd.
Box 4840
Casper, WY 82604

Scope Exploration Inc.
P.O. Box 702571
Tulsa, OK 74170

Bill L. Tucker
1776 Lincoin St. Ste 506
Denver, CO 80203

Reno Creek Permit No. 479
Amendment Appiication

11/25/93

Adjudication Appendix B
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Aguaenco, Inc.
P.O. Box 702571
Tuisa, OK 74170

Reato, Lid.
Box 4840
Casper, WY 82604

Scope Exploration Inc.
P.O. Box 702571
Tulsa, OK 74170

Dan Connel!
P.O. Box 1336
Storm Lake, |1A 50588

Joseph K. McMahon,
Trustee of the

K-A Trust

P.O. Box 2569

Wichita Fails, TX 76307

McMahon-Bullington
P.O. Box 2569
Wichita Falls, TX 76307

Edwin A. Tofte
P.O. Box 1223
Williston, ND 58801

Harry R. Underwood
6765 S. Hwy 59
Gillette, WY 82716

Prairie Petroleum
910 16th St., Ste. 610
Denver, CO 80202

Reno Creek Permit No. 478
Amendment Apphcation

11/25/83

T4 R73W
Sec. 19:
30:
T4 R73W
Sec. 27
Sec. 30:
32:
T43N, R73W
Sec. 32Z:

SE/4
NE/4

E/2

SW/4ASE/4
Wi/2

SE/4

Adjudication Appendix B
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Serial Map

ORRI Owner Number n ription Key
Ann F. Hudson W-101413 T4 73W oQ
616 Texas St. Sec. 20: Nw/4sSW/4

Ft. Worth, TX 76102-4610

Casper College W-4064 T43N, R73W oP
Foundation Sec. 20 NE/4SW/4

125 Coliege Dr.
Casper, WY 828601

Reading & Bates W-4064 OoP
Petroleum

3200 Mid-Continent

Tulsa, OK 74103

Diane M Lukowicz wW-5331 T43N, R73W oM
940 S. Josephine St. Sec. 22: E/2

Denver, CO 80209

Prairie Petroleum W-6331 oM
910 16th St., Ste. 610
Denver, CO 80202

Lamar B. Roemer W-5331 oM
530 S. University Bivd.
Denver, CO 80220

TEMIN 1987 Partnership W-5331 oM
P.O. Box 1628
Ardmuore, OK 73402

Reno C-eek Permit No. 479 Adjudication Appendix B
Amendment Applicetion Revised 2/94
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Dice Exploration Co.
P.C. Box 73507
Houston, TX 77273

George H. Fentress
P.O. Box 113
Wheat Ridge, CO 80034

Michael Gerace
1540 Chambers Dr.
Boulder, CO 80303

Marion Bacil
40676 Ladero St.
Fremont, CA 94539

Dyco Petroleum Corp.
7130 S. Lewis, Ste 300
Tuisa, OK 74136

Harry R. Underwood
6765 S Hwy 59
Gillette, WY 32716

Gerald R. Grocock
226 County Rd. 65
Evergreen, CO B0438

Sam D. Winegard
7086 E. Costille Dr.

Englewood, CO 80112-1106

Donald D. Woif, Trustee
for General Atlantic
Employee Trust

410 17th 51., Ste 1400
Denver, CO 80202

Reno Creek Permit No. 478
Amandment Applicstion

11/25/93

W-96896

W-96896

W-96896

W-98029

W-112943

T43N, R73W
Sec. 30: NW/4

34: N/2SE/4,
SE/4SE/4

T43N, R73W
Sec. 32: NE/4

T43N, R74W
Sec. 25: NW/4SE/4

T4 7

Sec. 4: Lots 1, 2,
3, 4,
S/2N/2

5: Lots 1, 2,

3,4, N/2

T42N, R73W

Sec. 5: Lots 3, 4,
S/2NW/4
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SOB

14 S. Greeley Hwy

v QN
heyenne, WY 8200/

yert L. Cranmer W-119631
#4 Villa Appia
1919 Alameda De Las Puigas
San Mateo, CA 94403

The Cgle Corporatior

P.O. Box 992

Casper, WY 8260«
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3.6 MINERAL INTERESTS (OTHER THAN OIL AND GAS)

3.6.1 MINERAL LEASES
The following are leases for all minerals other than oil and gas. There were no leases identified in the

records exclusively for coal or other leaseable minerals other than oil and gas. The map key refers to

the map entitied "Mineral Lease and Claim Map" (Figure 2.6).

The following are state uranium and associated minerals leases:

Lease Map
Lessee Number Land Description Key
Energy Fuels, Ltd. 0-40410 T4 7 L5
1200 17th St., Ste 2500 Sec. 3: NW/4N/4
Denver, CO 80202
Pathfinder Mines Corp. 0-28624 T43N, R74W L6
7401 Wisconsin Ave. Sec. 36: E/2

Bethesda, MD 20814-3416

The following are mineral lrases between private parties:

Map

Lessee Land Description Key
Energy Fuels, Ltd. T43N, R73W L2
1200 17th St., Ste 2500 Sec. 22: NW/4
Denver, CO 80202 32: SE/M4
(Wiliard ML)
Energy Fuels, Lid. T43N, R73W L7
1200 17th St., Ste 2500 Sec. 32: Wi/2

Denver, CO 80202
(Mills 50% ML-other 50% not leassad)

Reno Creek Permit No. 479
Ameanament Apphcation
11/25/93
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3.6.2 MINING CLAIMS

The following are valid unpatented lode mining claims located within one-half mile of the permit
amendment area boundary. There are no valid placer, tunnel or millsite claims o1 record. The map key
refers to the map entitled "Mineral Lease and Claim Map" (Figure 2.6) and the map identifes the claims

by each named claim block or group.

Map
Qwner Claim Groups ripti Key
Energy Fuels, Ltd. Muff 1-3,6 I R7 Gl
1200 17th St, Ste 2500 Pit 6-10 Sec. 3: E/2NW/4,
Denver, CO 80202 SW/ANW/4
Pathfinder Mines Corp. Reno Claims T4 7 Cc3
7401 Wisconsin Ave. Reno Strip Sec. 6: N/2
Bethesda, MD 20814-3416 Claims
T42N, R74W
Sec. b [ NE/4
RME Partners, L.P. Stu Claims T43N, R73W Cc4
9940 E. Costilia Ste B Sec. 34: NE/4

Englewood, CO 80112

| Reno Creek Permit No. 479 1 | Adjudication appandix B
| Amendment Application | Revised 2/94
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3.7 MASTER MAILING NOTIFICATION LIST

3.7.1 SURFACE OWNERS INSIDE PERMIT AMENDMENT AREA

Ms. Terry Berquist Dorothy Reichmuth

Nolan and Ann Diehl/ State Highway Commission of Wyoming, The |
Department of Transportation

James E. and Edra June Drake
Rev. Eugene Sullivan

Bernice Groves
Rev. Gerald Sullivan

Cleyton and Cindy McGuire
June M. Thielen-Stangler
August G. L. 'wr Trust and John R. Thielen

Lewells. Laur Trust

3.7.2 SURFACE OWNERS WITHIN ONE-HALF (1/2) MILE O PERMIT AMENDMENT AREA BOUNDARY

Ms. Terry Berquist Dorothy Reichmuth
Bridle Bit Ranch Ccmpany Justin Joe Reno
Nolan and Ann Diehl State Highway Commission of Wyoming, The

Department of Transportation
James E. and Edra June Drake
State of Wyoming

Bernice Groves Commissioner of Public Lands
August G. Laur Trust Rev. Eugene Sullivan

Lewelia Laur Trust Rev. Gerald Sullivan

Clayton and Cindy McGuire June M. Thielen-Stangler

and John R. Thielen

| Reno Creek Permit No, 479 | Adjudication Appendix B
| Amendment Application ? | Revised 2/94
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3.7.3 OPERATORS OF OIL AND GAS WELLS INSIDE PERMIT AMENDMENT AREA
Amoco Production Company (abandoned well)

Buttes Resources Comparny
Now known as Reunion Energy (operating well)

Presidio Exploration, Inc. (abandoned well)

3.7.4 LESSEES OF OIL AND GAS LEASES INSIDE PERMIT AMENDMENT AREA WITH
NO OPERATING WELLS

ABO Petro Corporation Pathfinder Energy. Inc.
Arnderman/Smith and Co. Presidio Exploration, Inc.
Andover Partners Samedan Qil Cerp.

Apache Corporation Union Oil Company of California
Joan Chorney Wellstar Corporation

Chorney Oil Company Yates Drilling Company
Lancaster Corporation Yates Petroleum Corp.

Myco ndustries inc.

3.7.5 OTHERS WITH SURFACE INTERESTS FROM WHOM SURFACE CONSENTS WERE SOUGHT

Robert Roush

Sunburst Ranch Co., Inc.

Reno Creek Permit No. 478 Adjudication Appendix B
Amendment Application Revised 2/94
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3.7.6 CONSOLIDATED, ALPHABETICAL MAILING LIST

I

[

10.

11.

Reno Creek Mermit No. 479
Amendment Application

11/25/93

ABQ Petro Corporation
105 S. 4th St.
Artesia, NM 88210

Amoco Production Company
P.O. Box 2520
Casper, WY 82602

Anderman/Smith and Co.
1776 Lincoln, Ste 500
Denver, CO 80203

Andover Partners
Box 1715
Denver, CO 80201

Apeache Corporation
1700 Lincoln, Ste 1900
Denver, CO 80203-4519

Ms. Terry Berquist
1003 Birch
Douglas, WY 82633

Bridle Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

Buttes Resources Company
Now known as Reunion Energy
2801 Post Oak Bivd, Ste 400
Houston, TX 77056

Joan Chorney
555 17th St., Ste 1000
Denver, CO 80202-3910

Chorney Oil Company
555 17th St., Ste 1000
Denver, CO 80202-3810

Nolan and Ann Diehl
PO Box 334
Red Bluff, CA 96080

Adjudicstion Appendix B
Revised 2/94




&“y'f; inaustries
105 S. 4th St

Artesia, NM 88210

Pathfinder Energ
P.O. Box 908
Powel!

Presidio E

5613 DTC Parkway

&

Englewood, CO 801

Dorothy Reichmuth

e o
1531 South 77th Street

Lincoln, NE 68506

Justin Joe Reno
P O. Box 25289
Gillette, WY 827
Robe:t Roush

13 Yodd

Giilette, WY 82718
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3.8 PROOF OF MAILING

1. ABO Petro Corporation
105 S. 4th St.
Artesia, NM 88210

2. Amoco Production Company
P.O. Box 2520
Casper, WY 82602

3. Anderman/Smith and Co.
1776 Lincoln, Ste 500
Denver, CO 80203

Reno Creek Permit No. 479
Amendment Application
i 11/25/93
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4. Andover Partners
Box 1715
Denver, CO 80201

5. Apache Corporation
1700 Lincoln, Ste 1800
Denver, CO 802034519

6. Ms. Terry Berguist
1003 Birch
Douglas, WY 82633

RAeno Creek Permit No. 479
Amengment Application
11/25/93
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Rewvised 2/94

3-51 I




7. Bridle Bit Ranch Company
6546 Highway 59
Gillette, WY 82716

& Burrtes Resources Company
Now known as Reunion Energy
2801 Post Qak Bivd, Ste 400
Houston, TX 77056

9 Joan Chorney
555 17th St., Ste 1000
Denver, CO 80202-3910

Reno Creek Pormit No. 478
Amendment Applcation

11/26/93
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10. Chorney Oii Company
555 17th St., Ste 1000
Denver, CO 80202-3910

171. Nolan and Ann Diehl
PO Box 334
Red Blutf, CA 86080

12. James E. and Edra June Drake
2501 E. Turney
Phoenix, AZ 85016

Reno Creek Permit No. 479
Amenagment Apphcation

11/25/83

Adjudication Appendix B
Revised 2/94




13. Bernice Groves
P.O. Box 408
Wright, WY 82732-0408

14. Lancaster Corporation
555 17th St., Ste 1000
Denver, CO 80202-3910

15. August G. Laur Trust
c/o August G. Laur and
Lewella Laur, Co-Trustees
245 E. Foote St.
Buffalo, WY 82834

Reno Creek Permit No. 478
Amenament Application

11/26/93
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16, Lewelia Laur Trust
c/o August G. Laur and
Lewella Laur, Co-Trustees
245 E. Foote St.
Buffalo, WY 82834

17. Clayton and Cindy McGuire
1460 Hwy 58
PO Box 1070
Douglas, WY 82633

18 Myco Industries inc.
105 S. 4th St.
Atesis, NM 88210

Reno Creek Permit No. 478
Amendment Application

11/26/83
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22. Justin Joe Reno
P.O. Box 25289
Gillette, WY 82717

23. Robert Roush
113 Todd
Gillette, WY 82718

24. Samedan Oil Corp.
1660 Lincoln, Ste 3000
Denver, CO 80264

Reno Creek Permit No. 478
Amendment Apphcation

11/26/83
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31. Union Oil Company of California
Box 3100
Midland, TX 79705

32. Wellstar Corporation
8704 State Highway 66
Platteville, CO 806517

33. Yates Drilling Company
106 §. 4th St
Artesia, NM 88210

Aeno Creek Permit No 479
Amendment Application
11/26/93
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34. Yates Petroteurn Corp.
105 S. 4th St.
Artesia, N'/1 88210
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ADJUDICATION
APPENDIX C

4, LEGAL DESCRIPTIONS

4.1 LANDS WITHIN PERMIT AMENDMENT AREA

4.2 LANDS WITHIN PERMIT AMENDMENT BOUNDARY WHERE NO RIGHT TO MINE IS CLAIMED




4.3 LANDS WITHIN EXISTING PERMITTED AREAS

The following is a tabulation of lands located under Permit 479 issued to Union Pacific Minerals, Inc.
and assigned to Energy Fuels Exploration Company, which permit is being amended by this permit

application:

4.3.1 MAIN PILOT PLANT SITE

| ription Acres

S.W. corner Section 22, Township 43

North, Range 73 West is P.O.B.;
thence due North 554’ to PT1
thence due East 433" to PT2
thence S 36 5 E 218" to PT3
thence due South 450’ to PT4
thence due East 397’ to PT5
then due South 652’ to PT6
thence due West 280" to PT7
thence due South 403’ to PT8
thence due West 198’ to PT9
thence due North 403" to PT10
thence due West 505’ 1o PT11
thence due South 90’ to Pt12
thence due West 483’ to PT13
thence due North 342’ to PT14
thence N 32 15’ E 560’ to PT16
thence due East 205’ to P.O.B.

Section 22 6.773
Section 27 16.909
Section 28 _8.068

31.750

| Reno Craok Permit No. 479 | | Adjudication Appendix C
| Amendment Application ! | Revised 2/94

11/25/83




4.3.2 CONTINGENCY RESERVOIR AND ROAD

Legal Description Acres

PT 8 from above is P.O.B.

therce due South 274.45" 10 PT1
thence due East 478.05 to PT2
thence due South 650.00" to PT3
thence due West 530.00" to PT4
thence due North 650.00" 10 PT5
thence due East 31.95' to PT6
thence due North 274 .45 to PT7
thence due East 20.00' to P.O.B.

Section 27 1.57

TOTAL 39.320

4.4 LANDS LOCATED WITHIN OTHER PERMIT AREAS

There are no other permitted areas.

4.5 GEOLOGICAL SURVEY TOPOGRAPHIC MAP

An original geological survey topographic map outlining lands within the original permit area and

proposed permit amendment area is attached hereto as Plate 4.1,

| Reno Creek Permit No. 479 : | Adjudication Appendix C
i Amendment Application ! | Fevised 2/94
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5. LAND USE AND CEMOGRAPHY

5.1 LAND USE

The land within and immediately surrounding the proposed permit area is used primarily for grazing by
domestic animals. The land is classified as agricultural land as defined in W.S. 35-11-103(e)(xxviii).
Various wildlife species utilize the area. However, no crucial habitat to wildlife, as defined in W.S. 35-
71-103/e)(xxx) has been identified within the proposed permit area (See Section 13, Wildlife Baseline
Studies). From an economic standpoint, grazing of domestic animals is the most important current or
past use of lands within or imnmediately adjacent to the proposed permit area. Wildlife utilization is an

important, but secondary use of the land.

I . o ¢ a . : ,
Bheburiin ot b sty Shromtrtbirarb bl ol By bbbl 0 hrtr i i bt rsisiiag 0. [ DE (SRSt T

(Wright, Wyoming) is primarily a residence community for the miners operating the surface coal mines

located along the eastern flank of the Powder River Basin.
5.2 DEMOGRAPHY

The mining project itself lies on privately owned grassng-tands agricultural lands. The closest resident
(Justin Joe Reno residence) is located 4.2 kilometers east-south-east of the approximate location of the
proposed uranium recovery plant. The closest population center with schools and town infrastructure

is Wright, Wyoming located 17 kilemeters to the northeast of the center of the production area.

Plate 18.2 provides an illustration of the area surrounding the Reno Creek project area and location of
the nearest residents. Table 5.1 shows the population distribution surrounding the Reno Creek project
area measured from a point in the center of the operations/wellfield area located in the NE 1/4, Section
239, TA3N R73W. The population figures are based on the 1990 census or latest estimate for ranches

and very small communities.

Reno Creek Permit No. 479 Revised 2/64
Amendment Application
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6. BRIEF HISTORY OF THE AREA

Frontier Archaeology of Worland, Wyoming, under contract to EFNI, provided an historical overview

of the Powder River Basin. The historical overview is included in the Cultural Resource Inventory,
Section 7.0.
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CLASS 111 CULTURAL RESOURCE INVENTORY OF
ENERGY FUELS NUCLEAR, INC.
RENO CREEK PROJECT,
CAMPBELL COUNTY, WYOMING
by

Kelly Quick, James B. Tyler, and Robert G. Rcsenberg

Project #FA93-25%

June 1993

ames M, wWelch
Principal Investigator

FRONTIER ARCHABOLOGY
P.O. Box 118
811 Big Horn Averus
worland, wyoming 82401
(307) 347-8848

BIM Cultural Resource Use Permit #043-wY/NE-C093
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ABSTRACT: A Class III cultura! resource nventory was conducted of Energy
Fuels Nuclear, Inc. Reno Creek Project. Eight prehistoric si1tes, four multi-
component si1tes, and five historic sites, eight isolated prenistoric artifacts
and two isolated historic artifacts were located by this inventory of the
project area. None of these cultural resources is considered eligible for
nomination to the National Register of HMistoric Places. No further
archaeological or historical work 1s believed necessary. Cultural resource
C.earance 1s reccnmended for the project with no stipulations.

CLIENT: Energy Fuels Nuclear, Inc.
PROJVECT: Reno Creek Project

LOCATION: BLM Casper District, Buffalo Resource Area
Private Surface Ownership, Federal Minerals Ownership
Portion of the wé west of highway, Section 28; All, Section 29;
E/SE, Section 30; NEi, Section 31: T43N, R73w
Campbel] County, wyoming
USGS 7.5" Baker Spring, Wyoming Quadrangle
(Provisional Edition 1984)

PROJECT DESCRIPTION: Energy Fuels Nuclear, Inc. plans to construct uranium
in-s1tu lTeach well fields and processing facilities. The project is situated
on gentle to moderate slopes rang'ng from 1-17°. A minor to moderate amount
of ground disturbance is expected to result from the project.

A total of 1,006 acres was inventoried for the project. All of this
acreage 1s contained on privately owned surface land.

ENVIRONMENTAL SETTING: The project 1s situated within gently rclling plains
N the southern half of the Powder River Basin. The basin is a structural and
topographic depression about 250 miles long and more than 100 miles wide. it
18 characterized in the northern part by relatively high open rolling hills
with 500 to 1,000 feet of topographic relief, and in the southern part by
plains and tablelands with moderate relief of 300 to 500 feet. To the west
are the Big Horn Mountains and to the east the Black Hills,

Specifically, the project area is situated in a region of minimal
topographic relief. The terrain is characterized by low, rolling plains gently
Cut by the Belle Fourche River and its various ephemeral tributaries. The
Belle Fourche River, which is also an erhemeral water source at this point,
meanders in a northerly direction. The tributaries of the river generally run
from the southeast to the northwest, forming northwest trending ridge lines.

The soils in this area are characteristically clay loam with greater
amounts of sand in the hillier areas near eroding sandstone outcrops. The
s01l coior is variable, ranging from tan to brown to greenish-brown to dark
gray-brown, Sandstone bedrock outcrops also occur throughout the project
area, with the rocks being part of the Eocene Wasatch Formation (Love and
Christiansen 1985).

The region is characterized as an ecological transition zone between the
true short grass plains to the east and the northern desert shrub to the west.
Local vegetation communities, though dominated by short sagebrush, also
contain numerous grass and forb species common to the shortgrass communities
of the Great Plains. Wwithin this context, the vegetation for the project area
was found to be predominantly represented Dy various grasses and low sagebrush
witn few forbs. Some prickly pear and npple cactus, and ground lichen were
also present. Ground cover ranged from 20-75%, with the average coverage
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being about 50% of the surface.

Ranging n elevation from 5,050 to 5,280 feet above mean sea level
within the cultural resource inventory area, the climate is typical of mig-
latitude semi-arid regions characterized by low precipitation and high rates
of evaporation. The fauna are typical of the wyoming High Plains context. A
detailed description is found in Babcock, Gallacher, and Amos (1982:2-9
through 2-11) and 1llustrates a somewhat diverse, but limited array of
mammals, birds, and reptiles.

Previous surface disturbances noted within the project area include a
paved state highway, two-track roads, fencelines, mineral test holes,
erosion, and livestock grazing and trampling.

CULTURAL RESOURCE REVIEW: Prior to the fieldwork, a files search was
requested from the wyoming State Historic Preservation Office on March 19,
1883 (#10261). That agency reports no previous inventories or recorded
cultural resources are known for the sections within which the project 1is
located.

FIELDWORK: On April 1, 1993, Pat O'Brien marked project boundaries.
On April 1=7 and April 12-17, Dave Day, Paul Nelson, Kelly Quick and James
Tyler of Frontier Archaeclogy conducted an inventory of the project area shown
on the attached map and described above, and recorded the prehistoric sites
and 1solated artifacts. On April 20-21, Bob Rosenberg of Rosenberg Historical
Consultants recorded the historic sites and isolated artifacts. The project
area was nventoried by a series of parallel pedestrian transects spaced 100
feet (30 meters) apart. The project was flagged and there was nNo sSnow cover
at the time of the fieloawork. Seventeen subsurface tests were conducted in
conjunction with this project and these are discussed in more detail in the
Results section below. Original field notes and other data are retained at
the Frontier Archaeclogy office in worland, Wyoming.

RESULTS: For the purposes of this project, a site is operationally defined as
two Or more associated artifacts greater than 50 years of age, or one or more
ciearly definable features or structures greater than 50 years of age. Eight
prehistoric sites, five historic sites, four multi-component sites, eight
1solated prenistoric artifacts, and two isolated historic artifacts were
located as a result of this inventory.

S1te 48CA2764 ~ NW/SW/SE/SW/NW, SW/NW/SE/SW/NW, E/NE/SW/SW/NW, Section
29, T43N, R73W - The site consists of lithic debitage, three tools, and some
fire-cracked rock. It 1s situated on an eroded slope of a low lying ridge in
the Powder River Basin. Erosion has exposed outcrops of sandstone bedrock.
The center of the site has approximately eight rows of cylindrical sandstone
outcrops which are 40-70 meters long, 2-3 meters wide, 1-3 meters high and 3
meters apart on the average. These outcrops serve as wind blocks to leve!
terraces lying between them. The site overlooks & northwest-southeast
oriented ephemeral tributary of the Belle Fourche River. Surrounding the site
are low lying, rolling plains dissected by ephemeral drainages. The soi)
consists of a light brown sand and silty sand eroded from the sandstone
bedrock, with some colluvial reworking of the surface soils on the higher
angle slope areas. Vegetation consists predominantly of short bunch grasses,
with some low sagebrush, low forbs, prickly pear cactus, and ground lichen
covering 25% of the ground surface. The site covers an area of 125 meters
northwest-southeast by 75 meters northeast-southwest for a total of 7,360
square meters. The average density of cultural material is one art:fact per
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were excavated, each measuring about 30 x 30 cm.
was dug to 54 cm below the surface and exhibited Tight brown
5 Eroded sandstone bedrock was encountered at 54 cm. Shovel Test
#2 was dug to 27 c¢cm below the surface at which point the bedrock was
encountersz So1's again consisted of light brown s11ty sand and no cultural
was cbserved in either tests. All soil was screened through % inch
and the unit was backfilled upon completior
>1te 48CA2764 1s considered not ei1gible for nomination to the Nationa)
Of Historic Places. It is datable and contains functionally
gnostic artifacts in the form of the two projectile points. However., there
$ NC ingication of stratified or buried in sityu cultural depcsits and the
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ves nO evidence of containing faunal or floral materials, exotic
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getermination of no effect i1s recommended.
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grazing and trampling, mineral testing, fence construction, anc slope wash
erosion. The site covers a 330 x 255 meter area for a total of 84,150 square
meters. Tne majority of the artifacts observed are on the north and east
s1des of the knoll,

The prehistoric component 1s an open campsite which consists of a low
density of surface artifacts except for two small concentrations of lithics
and fire-cracked rock. In addition to the concentrations, there is a site-
wide sparse scatter of flakes, shatter, and fire-cracked rock. Five tools
were located on the site consisting of two scrapers, two bifaces, and one
retouched uniface flake. None of the tools were datable and only one, an
crange/light brown chert scraper, was collected (FAS3-25-4.1). The other
scraper was an end scraper of maroon/purple chert. Of the two bifaces, one
was a peach colored chert biface fragment, and the other a brown chert
fragment. The uniface was a unifacially retouched pinkish white quartzite
flake.

Concentration #1 contained 14 pieces of pink/purple to gray/purple
quartzite fire-cracked rock, the maroon/purple end scraper, one tertiary chert
flake, one piece of chert shatter, and one primary quartzite flake.
Concentration #2 contained two pieces of quartzite fire-cracked rock, three
tertiary quartzite flakes, and one tertiary basalt flake. The remainder of
the Tithic inventory at the site included one secondary basalt flake, one
secondary quartzite flake, one tertiary quartzite flake, one primary chert
flake, four secondary chert flakes, four tertiary chert flakes, and two pieces
of chert shatter. No cores or tested cobbles were observed.

The histor'c component 1s extremely limited and consisted of only one
tobacco can and a fallen metal pipe and i1ts concrete base. This appears to be
the remains of a plugged mineral test hole.

Two shovel tests were excavated, each measuring 30 x 30 cm. Both were
placed above the eroded areas of the prehistoric artifact concentrations.
Shovel Test #1 hit eroded sandstone bedrock at 29 cm; Shovel Test #2 hit the
same surface at 42 cm below the surface. Soils were brown clay loam in test
#2, and light brown sandy loam in test #1. Both tests were sterile and there
appears to be very littie potential for intact subsurface cultural remains,
All s011 was screened through # inch mesh and each was backfilled upon
completion,

Site 48CA2765 s considered not eligible for nomination to the National
Register of Historic Places. The prehistoric component of the site is not
datable anc gives no evidence of containing stratified or buried in situ
cultural deposits. There 1s no indication of multiple components, faunal or
floral materials, exotic artifacts, or features. The five tools are of a non-
dragnostic nature and the two concentrations appear to result from erosional
processes. The historic component 1s extremely Timited. It is not associated
with events that have made a significant contribution tc the broad patterns of
our history; nor is 1t associated with the Tives of persons significant in our
past, nor does i1t embody the distinctive characteristics of a type, period, or
method of construction that represents a significant entity. The site has
not yielded, nor 1s it likely to yield, information important in history or
prehistory.

It 15 not possible to determine at thigs time how the site might be
impacted by the proposed project. However, given that i1t 18 not considered
el1gible for nomination to the National Register of Historic Places, a
getermination of no effect 1s recommended.

S11e 48CA2766 - NW/SW/SE/NW, Section 29, T43N, R73W - This 1s a
prenistoric campsite situated on the end of a gentle ridge that is a high
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point 1n the area. The vegetation cover ranges from 20-75% and averages about
60% of the ground surface. vegetation consi1sts primarily of low bunch
grasses, low forbs, sageorush and prickly pear cactus. Previous mpacts to
the s1te include 1ivestock grazing and trampling, slope wash erosion and a two
track road. The site covers an area of 100 x 53 meters for a total of 5,300
square meters.

Cultural material observed includes nine pieces of scattered purple and
pink/gray quartzite fire-cracked rock and four lithics. The lithics include
one tertiary chert flake, one pirece of quartzite shatter, one chert shatter,
anag one quartzite tertiary flake. A Late Prehistoric projectile point (1,500~
200 B.P.) was also observed and collected (FA33-25-6.1). It 1s a small tan
chert side~notched point. No concentrations of fire-cracked rock or evidence
of 1ntact hearths were seen.

One shovel test measuring 30 x 30 cm was excavated to 42 cm below the
surface where eroded sandstone bedrock was struck, The soil in the shovel
test was a light brown sandy loam. All so1] was screened through # inch mesh
and the unit was backfilled upon completion. No cultural remains were
recovered.

Si1te 48CA2766 1s considered not eligible for nomination to the National
Register of Mistoric Places. There 1s no indication of stratified or buried
n sty cultural deposits. Agditionally, there were no definable activity
areas, muitiple components, faunal or floral materials, exotic artifacts, or
features present. Wwhile the si1te 1s datable by virtue of one projectile
point, the low density and diversity of cultural materials and lack of the
above described attributes make this Late Prehistoric period date of little
consequence. The site has not yielded, nor is 1t likely to yield, information
important in prehistory,

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Site 48CA2767 - NE/NE/SW, Section 29, T4A3N, R73W - This site is a lithic
scatter situated on the south slope of a gentle ridge near a small arroyo cut
which enpties into a larger drainage that eventually feeds into the Belle
Fourche River. Vegetation consists of bunch grasses and a small amount of
sagebrush and low forbs. The area is very overgrazed and the vegetation
cover ranges from 30-60% and averages about 50% of the ground surface.

The observed cultural materials consist of a smal)l surface cluster of
lithics. These include one retouched uniface chert flake, one secondary chert
flake, and one chert biface. All are within an 11 x 8 meter area, for a total
of 88 square metaers.

One 30 x 30 cm shovel test was excavated. This extended to a depth of
24 cm, at which point eroded sandstone bedrock was encountered. The soil in
this unit was a light brown sandy loam. No cultural remains were recovered
from the test. All soi1l was screened through % inch mesh and the unit was
backfilled upon completion.

Site 48CA2767 1s considered not eligible for nomination to the National
Register of HMistoric Places. The site 18 not datable and there 18 no
indication of stratified or buried 1n situ cultural deposits. Additionally,
there were n¢ diagnostic artifacts, definable activity areas, multiple
components, faunal or floral materials, exotic artifacts, or features present.
The site has not yielded, nor 1s 1t likely to yield, information important in
prehistory.

It is not possib’2 to determine at this time how the site might be
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impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
cetermination of no effect is recommended.

Site 48CA2768 ~ NE/NW/SW/NE/SE, SE/Sw/NW/NE/SE, Section 30, T43N, R73W -
This s1te s a sparse 1ithic scatter and open campsite situated on a small
residual knoll overlooking the intermittent Belle Fourche River to the west
and two ephemeral tributaries to the north and south. It is located in an
area of lTow rolling plains gently cut Dy ephemeral drainages. The soil
consists of a light brown sandy clay loam on a residual knoll. Sandstone
outcrops of the wasatch Formation were noted near the site. Low sagebrush,
low forbs, short bunch grasses, prickly pear cactus and ground lichen cover
approximately 65% of the ground surface. Livestock grazing and trampling and
erosion are the 'mpact agents, and the site is considered to be in good
condition. It covers an area of 50 meters east to west by 85 meters north to
south for a total of 3,335 square meters. The average density of cultural
material i1s one artifact per 330 square meters.

Cultural material observed includes one quartzite tertiary flake, four
chert tertiary flakes, one chert primary flake, and one quartzite tested
cobble. One tool was noted on site, a gray mottled chert biface fragment
(FAS3-25-22.1) with finely worked serrated edges. One lateral edge exhibits a
higher anglie than the other, suggesting possible use as a knife. A
concentr-*ion of over 20 pieces of fire-cracked rock was noted and roughly 1§
Pieces . e scattered over the entire site. There was no evidence of
Charcoal, o011 staining, or other hearth feature atiributes associated with
the conceniration of burned stone.

One 30 x 30 cm shovel test was excavated to a depth of 20 cm below the
present ground surface. The soil in the test consists of a brown clay loam.
At 20 cm, decomposing bedrock was encountered and the test was discontinued.
All so1l was screened through % inch mesh and no cultural material was
recovered. The unit was backfilled upon completion.

Site 48CA2768 is considered not eligible for nomination to the National
Reg s »*r of Historic Places. The site is not datable and there is no
ngiie on of stratified or buried in gity cultural deposits. Additionally,
thers were no diagnostic artifacts, definable activity areas, multiple
comporrents, faunal or floral materials, exotic artifacts, or features present.
The si1te has not yielded, nor is it Tikely to yield, information important in
prehistory.

It is not possible to determine at this time how the site might be
mpacted by the proposed project. However, given that it is not considered
eligible for nomination to the Naticnal Register of Historic Places, a
getermination of no effect 1s recommended.

Site 48CA2769 ~ N/NW/SW/NE/SW, NE/SE/NW/SW, N/SE/SE/NW/SW, Section 29,
T43N, R73W - This prehistoric campsite sits on the top and southwest side of a
low gentle knoll in an area of rolling and undulating terrain. It is just
south of a major drainage that runs northwest to the Belle Fourche River. The
area s 'mpacted by overgrazing and erosion. Vegetation consists of low bunch
grasses and low forbs on the knoll top with sagebrush, in increasing amounts,
down the side of the knoll. Ranging from 30-75% of the ground surface, the
average vegetation cover 1s approximately 50%. The site measures 200 x 90
meters for a total area of 18,000 square meters.

Scattered lithics and five pieces of widely scattered fire-cracked rock
were observed. No concentrations of fire-cracked rock or eviderce of intact
nearths were seen. The lithics include four tocls and eight pieces of
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debitage. The tools consisted of twe bifaces, one uniface, and one utilized
flake. One biface is a red chert tertiary flake, worked bifacially along the
distal end. The second biface is of a blood red chert with some utilization
scars. The ur face s of an orange, red, and yellow chert. The utilized
flakes is a ¢ condary mottled gold/orange chert flake with some utilization
scars, but ' 48 not been reworked. Recorced debitage consisted of four
tertiary f’ ikes of chert, two tertiary flakes of quartzite, one secondary
flake of porcellanite and one secondary flake of chert.

A shovel test measuring 30 x 30 cm was excavated to a depth of 40 cm
below ground surface. At this point eroded sandstone bedrock was encountered.
The s011 1n the .est was a dark brown sandy clay loam. All soil was screened
through 4 inch mesh and the unit was backfilled upon completion. No cultural
remains were recovered from the test.

Site 48CA2769 is considered not eligible for nomination to the National
Register of Historic Places. The site 1s not cdatable and there is no
indication of stratified or buried 1n situ cultural deposits. Additionally,
there were no definable activity areas, multipie components, faunal or floral
materials, exotic artifacts, or features present. while several non-
diagnostic tools were present, these can offer only the most generalized data
in the context of the Tow density and diversity of cultural materials. The
site has not yielded, nor is 1t likely to yileld, information important in
prehistory.

It 1s not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Site 48CA2770 - SE/NE/Sw, Section 29, T43N, R73W - This site consists of
only two artifacts, one piece of quartzite shatter, and a Late Prehistoric
(1,500-200 B.P.) corner-notched chert projectile point (FA93-25-27.1). The
site 's located on a relatively level area above the south side of a large
drainage which runs west-northwest towards the Belle Fourche River.
Vegetation is almost all low bunch grasses, with a few low forbs and cactus.
The vegetation cover ranges from 40-60% and averages about 50% of the ground
surface. The area is overgrazed and also impacted from sheet wash erosion.
The site covers a 12 x 6 meter area for a total of 72 square meters.

One 30 x 30 cm shove!l test was excavated to a depth of 14 cm below the
ground surface, at which point eroding sandstone bedrock was encountered. The
s011 1n the shove! test was a light brown sandy loam, All s01] was screened
through 2 inch mesh and the unit was backfilled upon completion. No buried
cultural material was found in this unit,

Site 48CA2770 1s considered not eligible for nomination to the National
Register of Historic Places. The site gives no indication of stratified or
buried in situ cultural deposits. Additionally, there were no definable
activity areas, multiple components, faunal or flora! materials, exotic
artifacts, or features present. Wwhile the locateu projectile point can date
the site and be considered functionally diagnostic, this can offer only the
most generalized data in the context of the low density and diversity of
cultural materials. The site has not yielded, nor is it likely to yield,
information important in prehistory.

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it i1s not considered
eligibla for nomination to the National Register of Historic Places, a
determination of no effect 1s recommended.



Site 48CAZTT1 ~ NW/NW/NW/NW/SE, NE/NE/NE/Sw, SE/SE/SE/NW, W/SW/SW/SW/NE,

Section 31, T43N, R73W - This si1te 1s a lithic scatter and historic trash
scatter. It 1s situated on top of a residual knoll overlooking ephemeral
tributaries of the Belle Fourcne River toc the north, east, and West, The
surrounding low relief, rolling topography 18 characterized by small mesas and
knclls cut gently by ephemeral drainages. vegetation consists of low
sagebrush, short bunch grasses, low forbs, prickly pear and nipple cactus and
ground lichen. A golden tan clay loam was noted in a residual context with
minimal colluvial reworking of the surface soils on slope areas of higher
angle. Miid erosion, a two-track road, and livestock grazing and trampling
are the main mpact agents to the site, l'saving it in fair condition. The
s1te measures an area of roughly 175 meters northwest to southeast by 250
meters southwest to northeast for a total of 34,444 square meters. Cultural
material 1s present at an average density of one artifact per 1,375 square
meters.

The prehistoric componen. of the site includes 21 pieces of lithic
debitage made from various chert and, less commenly, gray quartzite and
basalt. Tertiary flakes dominate the lithic assemblage and all stagess of
reduction are represented. One tested cobble was noted, however, no cores
were observed. Thirteen pieces of fire-cracked rock were noted sparsely
scattered over the entire site.

The historic component includes one hole and cap can, one removable lip
can 11d, ang 14 pieces of sun-colored amethyst glass. The glass was in a
small cluster and most probably came from the same vessel. The s:ze and
thickness of the glass fragments suggest a large jar. The presence of thick
amethyst-colored glass with trapped air bubbles suggests a date of 1880-1925
(Rosenberg and Kvietok 1981:28) for the historic component of the site.

Three 30 x 30 cm shovel tests were excavated. Shovel Test #1 consisted
of a hard packed clay loam to 20 cm below the surface, at which point the
ground became too compacted for further excavation. Shovel Test #2 consisted
of a moderately sorted clay loam to 50 cm below the surface. From 50-67 cm
below the surface, a poorly sorted sandy loam with small gravels was
encountered. Calcium carbonate was found at 67 cm below the surface and
excavation was discontinued. Shovel Test #3 was similar to Shovel Test .2,
with gravels and calcium carbonates encountered at 59 cm below the surface and
at which point excavation was discontinued. No cultural material was
recovered from any of the tests. All soi1] was screened through & inch mesh
and the units were backfilled upon completion.

Site 48CA2771 is considered not eligible for momination to the National
Register of Historic Places. The prehistoric component cf the site 1s not
datable and gives no evidence cf containing stratified or buriad in situ
cultural deposits. There i1s no indication of functionally diagnostic
artifacts, multiple components, faunal or floral materials, exotic artifacts,
or features. The historic component is extremely limited. It 1s not
associated with events that have made a significant contribution to the broad
patterns of our history; nor is it associated with the lives of persons
significant in our past; nor does it embody the distinctive characteristics of
a type, period, or method of construction that represents a significant
entity. The si1te has not yielded, nor is it Tikely to yield, information
important in history or prehistory.

It is not possible to determine at this time how the site might be
'mpacted by the proposed project. However, given that it i1s not considered
eligible for nomination to the National Register of Historic Places, a
getermination of no effect 1s recommended.
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Site 48CAZ772 ~ S/SW/SW/NE/NE, SE/SE/SE/NW/NE, Section 31, T43N, R73W -
This s1te s a very sparse 1ithic scatter situated on a west facing siope in
the Powder River Basin overlooking the Belle Fourche River. Sediments
consist of a dark gray brown loam in a residual context with minimal colluvial
reworking of the surface soils. Vegetation includes short bunch grasses, low
sagebrush, prickly pear and nipple cactus, and ground lichen covering about
35% of the ground surface. The site is considered to be in good condition
with erosion and livestock grazing and trampling as the main imgsct agents.
It covers an area of 135 meters east-west by 50 meters north-south for a totrail
of 5,299 sqguare meters. The average density of cultural material 1S one
artifact per 530 sguare meters.

Observed cultural material includes one point base (FAS93-25-32.1) made
from a gold chert, two red and white mottled chert tertiary flakes, and one
mottied blue chert primary flake. The point base exhibits corner-notches with
a short concave or notched hase. These characteristics are similar to points
dating to the Late Plains Archaic period (2,500~1,500 B.P.).

One 30 x 30 cm shovel test was excavated to a depth of 40 cm below the
ground surface. The upper 15 cm consisted of a moderately sorted, moderately
compacted brown loam. The strata from 15-40 cm consisted of a finely sorted,
comparted 1ight brown silt. At this level, deposits became too compacted for
further excavation. All soil was screened through % inch mesh and no cultural
material was recovered. The unit was backfilled upon completion.

Site 48CA2772 is considered not eligible for nomination to the National
Register of Historic Places. The site gives no indication of stratified or
buried 1n situ cultural deposits. Additionally, there were no definable
activity areas, mulitiple components, faunal or flcral materials, exotic
artifacts, or features present. Wwhile the located projectile point base can
date the site and be considered functiorally diagnostic, this can offer only
the most generalized data in the context of the low density and diversity of
cultural materials. The site has not yielded, nor is it Tikely to yield,
information important in prehistory.

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Site 48CA2773 ~ SE/SW/NW/NE/NE, NW/NE/SW/NE/NE, NE/NW/SW/NE/NE, Section
31, T43N, R73W - This is a multi-component site consisting of a lithic scatter
with associated burned stone and one cluster of sun-colored amethyst glass.
The site is situated on a flat plain directly above a cutbank of the Belle
Fourche River. It is located in a region of moderate topographic relief
Characterized by ephemeral and intermittent drainages. Vegetation includes
low sagebrush, short bunch grasses, prickly pear cactus, and ground lichen
covering 45% of the ground surface. The soil consists of a green/brown
loamy sand in a resicual depositional context. Sandstone outcrops of the
Eocene wasatch formation were observed in the cutbank on the east side of the
river., The si1te measures 115 meters northwest-southeast by 80 meters
southwest-northeast for a total of 7,340 square meters. Cultural material is
found at an average density of one artifact per 735 square meters. Impact
agents to the site include a two-track road, erosion, and livestock grazing
and trampling. The site 1s considered to be in good condition.

The prenistoric component includes three flakes: one gray qQuartzite
tertrary flaxe, one red and black dendritic chert tertiary flake, and one gray
Quartzite tertiary flake with retouch on the distal aige, possibly an end
scraper. oOne dendritic chert core anad three pireces of fire-cracked rock were
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N tne context Of the iow density and diversity of cultural materials. The
51Teé nhas not yrelced, nor s 1t likely to yield, information mportant 1n
prenistory.

It 1s not possibie to determine at this time how the site might be
imoacted Dy tne proposed project. However, given that 1t 18 not considered
ei1gibie Tor nomination to the National Register of Historic Places, a
getermination of no effect 1s recommended.

Site 48CAZT775 - SW/SW/SE, Section 30, and NE/NW/NE, Section 31, T43N,
A73w = This 18 a muliti-component site with a prenistoric lithic scatter and a
nistoric trash scatter. The si1te sits on a relatively level area immediately
apove the fioog plain of the Belle Fourche river. There are bunch grasses on
the west edge of the site with increasing amounts of sagebrush up the slope
10 The southeast. Some prickly pear cactus 1s also present. The vegetation
cover ranges from 30-70% and averages 50% of the ground surface. The site 18
highiy 'mpacted by cattle grazing and trampling and erosion.

The prehistoric component covers a 182 x 57 meter area for a total of
1U,374 sguare meters. The artifact assemblage consists of three flakes, one
point fragment, two bifaces, and a rock cluster. The three flakes include two
tertiary chert flakes and one secondary chert flake. Two of the three tools
were collected: one Late Archaic period corner-notched point fragment
(FA33-25-36.2) dating to 2,500-1,500 B.P., and a biface fragment (FA93~25-
36.1) with tne appearance of an Early Archaic period point though this 1is
speculative. The uncollected biface was a pin ish-white chert tool
migsection. In addition, there was a rock cluster on the site which could be
e ther prenmistoric or historic. It measures 0.8 meter in diameter and is made
ue of 13 sandstone rocks and rock fragments.

The historic component covers a smaller area of 90 x 43 meters for a
total of 3.870 sqguare meters. The historic artifacts include 32 pieces of
s.n-colored amethyst glass, one smashed hole-in-cap can, and one can lid. The
amethyst-colored glass 1s generally diagnostic ca. 1880-192% (Rosenberg and
Kvietok, 1981).

Two 30 x 30 cr shovel tests were excavated, one to a depth of 35 cm and
the other to a depth of 19 cm. Each was terminated at the point that eroding
sanastone bedrock was encountered. The so1]l 1n both tests was a light brown
s1lty clay lnem. All soil was screened through i inch mesh and each unit was
backfilled upon completion. No cultural materials were recovered from either
shovel test,

Site 48(A2775 1s considered not eligible for nomination to the National
Register of Historic Places. The prehistoric component of the site gives no
evidence of containing stratified or buried 1n situ cultural deposits. There
1§ nO ndication of gefinable activity areas, multiple components, faunal or
floral materials, exotic artifacts, or features. While the located projectile
point fragment can date the s te and be considered functionally diagnostic,
this can offer only the most generalized data in the context of the low
gensity ang diversity of cultural materials. The historic component is
extremely limiteaq. It 's not associated with events that have made a
significant contribution to the broad patterns of our history; nor is it
assocrated with the lives of persons significant in our past: nor does it
empody the distinctive characteristics of a type, period, or method of
construction that represents a significant entity, The site has not yielded,
nor 1s 1t likely to yield, information important in history or prenistory.

It 18 not possible to determine at this time how the site might be
impacted by the proposed project. However, given that 1t 1s not considered
€i1gibie for nomination to the National Register of Historic Places, a
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getermination of no effect 1s recommended.

S1te 48CAZT76 - SE/NE/SW/SW/Nw Section 28, T43N, R73W -~ A possible stock
surveillance camp was found on the upper nurthwest slope of a ridge near the
head of a shallow epnhemeral drainage that trends northwest-southeast. The
vegetation 1s sparse to mogderate and consists of low sagebrusn and prairie
grasses. The s011 158 a desiccated tan sandy clay lcam. The Belle Fourche
River 15 located about 2.184 meters west of the site angd 18 the nearest
perennial water source. The site measures 46.5 meters northeast-southwest by
25.5 meters northwest-southeast for 2 total of 331 square meters.

The site contains a small scatter of opentop cans, single solder dot
evaporated milk cans, clear bottle glass, and leather shoe fragments. Most of
the cans were flattened and/or misshapen so that they could not be accurately
measured for dating purposes. Opentop cans were 1n universal use by about
1922, and the single solder dot cans post-date 1900. The glass was from a
ketchup bottle with a crown finish and exhibited automatic bottle technology
(1904 to present).

Site 48CA2776 is considered not eligible for nomination to the mNational
Register of Historic Places. The si1te appears to be associated with the early
twentieth century sneep i1ndustry in the Powder River Basin. The context for
agricuiture (of which the sheep industry 1s a part) for the Eastern Powder
River Basin has alreacdy been established and is included 1n A Historical
Syntnesis of the Eastern Powder River Basin, Campoell ang Converse Counties,
wyoming (Rosenberg 1991). This site seems to fit the definition of a stock
survelilance camp. Based on previous cultural resource surveys, the stock
surveillance camp is the second most common historic period site type (18% of
previously recorded sites) found in the Eastern Powder River Basin, after
homestead/ranching sites (50%) (Rosenberg 1991:84,90). None of the previously
recorded stock surveillance camps in this region has ever been found eligible
for nomination to the National Register of Historic Places. This is a small
s1te with a paucity of artifacts, and it lacks welli-defined activity areas or
signs of seasonal use over an extended period of time. There are no
associated features with this site. The geographical information and date
range are typical of this site type in this region (Rosenberg 1981:90-91). It
appears that nearby highway and snowfence construction has also adversely
affected the physical and environmental integrity of the site. Finally, there
1s very littie likelihood of significant buried materials or deposits due to
the thin so11 deposition on this upper ridge siope.

It is not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
el1gible for nomination to the National Register of Historic Places, &
determination of no effect 1s recommended.

Si1te 48CAZ777 ~ NW/NW/NW/NW/SW, Section 28, and NE/NE/NE/NE/SE, Section
29, T43N, R73W -~ A stock surveillance camp was found on the crest of a
northwest trending finger ridge of a larger ridge to the southeast, and north
of a drainage area that eventually leads west into the Belle Fourche River
drainage. The vegetation 15 sparse to moderate and consists of low sagebrush
and prairie grasses. The so'l 1s a desiccated tan sandy clay locam. The Belle
Fourcnhe River is located about 2,034 meters west of the site and 1s the
nearest perennial water source. The site measures 30 meters east-west by 31.5
meters north-south for a total of 742 square meters.

The artifact assemblage 1ncludes two opentop cans, one single solder dot
evaporateg mi'k can, a beverage can with a church key opening, a wire
apparatus that appears to be thne frame to a feed bag (nose bag), smali wood

7-16

LA



in the Powder R : 31N, 'he corntext for
industry 1is ¢ rt) for the Eastern Powder
estabiished and 18 included in A Historical
Powcer Hiver Basin, Campbell and Converse Countres,
This site appears to fit the definition of a stOCk
previous cultural resource surveys, the stock
common historic period site type (18% of
the Eastern Powder River Basin, after
5 ( 50% Rosenberg 1991:84,90). None of the previously
ance camps 1N this region has ever been found eligible
onal Register of Historic Places. This is a small site with a
artifacts, ang 1t Jacks well-defined activity areas or signs of
C n extengded periocd of time. There are no associated
1te. I'ne geographical information and date range are
type n this region (Rosenberg 1991:90-91). Finally,
1kel1hood of significant buried materials or deposits
on On the ridgs crest.

to cetermine at this time how the site might be
the proposed project. HOowever, given that 1t is not considered
. or nomination to the National Register of Historic Places, a

5 recommended.

getermination of no effect 1s

o1te 48CA2778 - SE/SW/SE/NE, NE/NW/NE/SE, Nw/SW/SE/SE/NE Section 29,
IN-R73W - A possible stock surveillance camp was found on the crest of a
nger ridge of a larger ridge to the southwest, and north of an ephemerai

that trends west into the Belle Fourche River drainage. The
sparse to moderate and consists of low sagebrush and prairie
sO11 1s a desiccated tan sandy clay lcam. The Belle Fourche
located about 1,734 meters west cf the site and 18 the nearest

1al water source. The site measures 106.5 meters north-south by 27
east-west for a total of 2,557 square meters.
ne artifact assemblage ncludes a scatte:- of opentop cans, single
sOicer dot evaporated milk cans, hinged-1id tobacco cans. sardine cans, and a
spice can. VDENI1Oop cans were n universal use by about 1922. The single
sOider 0ot evaporated milk cans post-date 1900, and the measurable can
'naicates a date range of 1920s-1830s. Upright hinged-1id tobacco cans post-
date 906 Other artifacts included round spikes, a centerfire rifle
cartridge, and a black plastic electrical part. The configuration of the
artifact scatter indicates that it may have existed prior to fence building.
There are two-track roads running through the site and converging to the east
OT the si1te boundary.

Site 48CA2778 1s considered not eligible for nominat.on to the Nationa
Register of Mistoric Places. The site appears to be associated with the early
twentieth century sheep industry in the Powder River Basin. The context for
agricul tur Of whiCch the sheep 1ndustry 1s a part) for the Eastern Powder

: In has already been established and is included in A4 Historical

o Ine castern Fowger River 8asin, Campbe!] and Converse Counties,
osenberg 1991). This site appears to fit the definition of a

D Based on previous cultural resource surveys. the




survetrilance camp 1s tne second most common nistoric period si1te type (18% of
previously recorded sites) found n the Eastern Powder River Basin, after
nomestead,/ranching sites (50%) (Rosenperg 1991:84, 90). None of the
previcusly recorded stock surveiilance camps in this region has ever been
found eligible to the National Register of Historic Places. This is a small
s1te with a paucity of artifacts, anc 't lacks well-defined activity areas or
s1gns of seasonal use over an extencea periog of time. There are no
associated features with this site. The geographical i1nformation and date
range are typical of this site type n this region (Rasenperg 1991:90-91).
Finally, there 1s very iittle likelihood of significant buried materials or
dencsits due to the thin so1i deposition on the ridge crest.

It 1s not possible to cetermine at this time huv the s1te might be
mpacted by the proposed project. However, given that (t 18 not considered
eiigible for nomination to tne Naticnal Register of Historic Places, a
getermination of no effect i1s recommended.

Site 48CAZ779 - NE/NE/SW/Sw/NW Section 29, T43N-R73W - A possible stock
surveilllance camp was found on the southwest siope of a northwest-southeast
trending ridge and northeast of an ephemeral drainage that leads northwest
nto the Belle Fourche River drainage. The vegetation 1s moderate and
consists of low sagebrush and prairie grasses. The soil is a desiccated tan
sandy clay loam. The Belle Fourche River is located about 510 meters west of
the s te and 1s the nearest perennial water source. The site measures 54
meters north-south by 25.5 meters east-west for a total of 1,081 square
meters,

The artifact assemblage 1nciudes only one opentop can, four single
solder dot evaporated milk cans, and one aluminum teartop beer can. The best
temporaily diagnostic evidence consisted of measurable single solder dot
evaporated mi ik cans dating from 1917-1929. The aluminum teartop beer can was
not introduced unti1l 1963 and is probably unrelated to the sheepherder
occupation.

Site 48CA2779 1s considered not eligible for nomination to the National
Register of Historic Places. The site appears to be associated with the early
twentieth century sheep industry in the Powder River Basin. The context for
agriculture (of which the sheep industry 1s a part) for the Eastern Powder
River Basin has already been established and is included 'n A Nistorical
Syntnesis of tne Eastern Powder River Basin, Campbel] and Converse Counties,
wyoming (Rosenberg 1991). This site appears to fit the definition of a stock
survelilance camp. Based on previous cultural resource surveys, the stock
surveillance camp 1s the second most common historic period site type (18% of
previously recorded sites) found i1n the Eastern Powder River Basin, after
homestead/ranching sites (50%) (Rosenberg 1991:84,90). None of the previously
recorded stock surveillance camps 1n this region has ever been found eligible
to the National Register of Historic Places. This is a small site with a
paucity of artifacts, and it lacks well-defined aztivity areas or signs of

seasonal use over an extended period of time. There are no associated
features with this site. The geographical inforration and date range are
typical of this site type in this region (Rosenberg 1991:90-91). Finally,

there s very little likelihood of significant buried materials or deposits
Que 1o the thin s011 deposition on the ridge slope.

It 's not possible to determine at this time how the site might be
impacted Dy the proposed project. However, given that it 1s not considered
el1gible for nomination to the National Register of Historic Places, a
determination of no effect 1s recommenced.

7-18



Site 4BLALTBO -~ SE/SW/NW/NE, NW/SW/NW/NE, SW/SW/NW/NE Section 31, T4i3N-
R73W - A possibie stock surveirllance camp was found within a nearly dry
meander and cutbank uf the Belle Fourche River, The vegetation is sparse and
cons1sts of low sagebrusn and prairie grasses. The so1l is a desiccated tan
sandy s11t loam. The Belle Fourche River 1s on-site. The site measures 63
meters northwest-southeast by 22,5 meters northeast-southwest for a total of
1,113 sguare meters,

The observed artifact assemblage consists of small amethyst and aqua-
colored pottle glass fragments in the streambed and bank, a scattering of wood
chips, and a complete whiskey bottle. The amethyst-colored glass is generally
temporally diagnostic (ca. 1880-1925), and there were no diagnostic trademarks
among the bottle fragments. The glass fragments are discolored and worn due
to water and particle action in the streamped. The wood chips and whiskey
bottle are probably more recent. The whiskey bottle exhibits automatic
technology and nas an embossed trademark on the base used by the Anchor-
Hocking Glass Corp., Lancaster, Ohio, since 1938 (Toulouse 1971:47-48). The
area 1s sheltered from the wind due to the high cutbank to the west and would
generally offer some water to livestock. It 1s evident that both cattle and
sheep have gathered here 1n large numbers from time to time for shelter and
water due to the excessive droppings.

Si1te 48CA2780 1s considered not eligible for nomination to the National
Register of Historic Places. The site appears to be associated with the early
twentieth century sheep industry in the Powder River Basin. The context for
agriculture (of which the sheep industry 1s a part) for the Eastern Powder
River Basin has already been established and is included in A Historical
sSyntnesis of the Eastern Powcer River Basin, Campbel! and Converse Counties,
wyoming (Rosenberg 1991). This site appears to fit the definition of a stock
surveiilance camp. Based on previous cultural resource surveys, the stock
surveillance camp 1s the second most common historic period site type (18% of
previously recorded sites) found in the Eastern Powder River Basin, after
homestead/ranching sites (50%) (Rosenberg 1991:84,90). None of the previously
recorded stock surveillance camps 1n this region has ever been found eligible
to the National Register of Historic Places. This is a small site with a
paucity of artifacts, and it lacks well-defined activity areas. There are no
associated features with this site. The geographical information and date
range are typical of this site type in this region (Rosenberg 1991:90-91).
Finally, the action of the river over the years has greatly eroded the site.

[t 15 not possible to determine at this time how the site might be
impacted by the proposed project. However, given that it is not considered
eligible for nomination to the National Register of Historic Places, a
determination of no effect is recommended.

Isolated Artifact FAS3-25-1F-2 -~ SE/SW/SE/SW/NE, Section 29, T43N, R73wW
- This artifact 1s a butterscotch colored tertiary flake that is 1.5 cm in
width, It is s tuated on top of a knoll within a region of undulating
terrain. Surrounding vegetation consists of sagebrush, bunch grasses, and
prickly pear cactus with an average ground cover of 60%. Soil in the region
15 4 sandy clay loam. The specimen was not collected. This isolate is not
considered eli1gible for nomination to the National Register of Historic Places
and a determination of no effect 1s recommended.

[solated Artifact FA93-25~[F~12 - SW/NE/NE/NW/NE, Section 29, T43N, R73w
= Tras artifact 1s a tertiary flake made of a gold chert with black
Inclusions. It measures 2.2 x 1.9 cm. The 1solate 1s located on the slope of
a small resigual ridge 'n an area of low relief rolling plains gently cut by
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[solated Artifact FAS3-25-1F-23 - C/E/E/NE/SW, Section 29, T43N, R73w

§ A4 gray qQquartzite tertiary flake that measures 2.5 cm 1in

width It 1s located on a gragual siope on the north side of a northwest

trending drainage. The vegetation includes bunch grasses, sagebrush, and low

forbs, covering 70% of the ground surface. The s0il consists of a 1ight brown

sandy clay loam. The specimen was not collected. This 1solate is not

considered eligible for nomination to the National Register of Historic Places
and a determination of no effect 1s recommended.

This artifact 1

Isolated Artifact FAS3-25-~1F-25 - SW/NW/SE/NE/SE, Section 30, T43N, R73w
- This artifact i1s a mottled red ana white chert tertiary flake measuring 2 x
1.5 om. It 1s located on the edge of a small northwest trending ephemeral
drainage between two small residual ridges. The vegetation consists of low
sagebrush, prickly pear cactus and bunch grasses covering approximately 80% of
the ground surface. The so1l 1s a brown clay loam. The specimen was not
collected. This isolate is not considered eligible for nomination to the
National Register of Historic Places and a determination of no effect is
recommended.

Isolated Artifact FAS3-25~1F-26 ~ SE/SW/SW/NE/SE, Section 30, T43N, 73w
his artifact 1s a purple~brown tertiary quartzite flake that 1s 1.4 cm 1in
width. It 1s located on the south slope of a small knoll. The knoll is just
north of an unnamed drainage that flows northwest to the Belle Fourche River.
The vegetation inciudes bunch grasses, sagebrushn, and low forbs, covering 50%
of the ground surface. The soi1] consists of a brown clay lcam. The specimen
was not collected. This isolate 1s not considered eligible for nomination to
the National Register of HMistoric Places and a determination of no effect is
recommended.

’

Isolated Artifact FAS3-25-1F=29 -~ NW/NE/NW/SE/SW, Section 29, T43N, R73w

This 1solate 1s a gray opaque tertiary chert flake that 1s 2 cm in width.

[t 18 located near the western base of a small rthwest trending ridge. The
vegetation ncludes bunch grasses and sagebrush, covering 30% of the ground
surface. The so1! consists of light brown, s1l1ty clay loam. The specimen
was not collected. This 1s0 , not considered eligible for nomination to
| Register ¢ tor and a determination of no effect 1is
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ed Artifact RDS93-8-IF-2 - SE/NE/NE/NE Section 29, T43N, R73wW -
1 a single solder dot evaporated milk can. The can measures 2-
5 1N drameter and 4-3/8 inches in length. It has a raised cap that
5 nch in grameter and moderate, evenly applied solder. The can has a
crimped side seam, [t was opened using two punctures. The dimensions of the
-an 1ndicate a manufacture date between 1915-1930. The can was located on the
upper northwest slope of a ridge and east of an ephemeral drainage that trsnds
n a north-northwesterly direction. The so11 is a desiccated tan sandy clay
loam, and the vegetation consisted of low sagebrush and sparse prairie
grasses. The specimen was not collected. This i1solate 1s not considered
10le for nomination to the National Register of Historic Places and a
"mination of no effect 1s recommended.

A
18C
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geter

There 1s a high degree of confidence that the objectives of the
inventory have been met. The probability of unlocated cultural resources
exi1sting within the project area 1$ considered minimal. No further data needs
are known for the current project.

RECOMMENDATIONS: Seventeen sites and 10 isolated artifacts were located by
this 1nventory of the project area, none of which 1s considered eligible for
nomination to the National Register of Historic Places. As such, a
determination of no effect 1s recommended. No further archaeoclogical or
nistorical work 1s believed necessary. Cultural resource clearance 1is
recommended for the project with no stipulations.
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CLIENT Energy Fuels Nuclear, Ir
PROJECT: Reno Creek Project Adgdrtor

LOCATION: BIlM Casper District, Buffalo Resource Area

Private Surface Ownership, Federa! Minerals Ownersnip
N/NW (East of State Highway 387 ), Section 28, T43N, R73W
Private Surface Ownership, Federal Coa'! Ownership
S/S (East of State Highway 387), Section 21; N/NE, Section 2B
w/NW, SEz (East of State Highway 387 Section 2
SWi, Section 33; T43N, R73w

N

Campbel]l County, Wyoming
ISGS 7.5' Baker Spring and Rattlesnake Draw,
wyoming Quadrangies (1984

PROJECT DESCRIPTION: Energy Fuels Nuclear, Inc. plans to construct uranium
n-s1tu Jeach well fields and processing facilities. The project 1s situated
on gentle to moderate slopes ranging from 1-17°, A minor to moderate amount
of ground disturbance 18 expected to result from the project.

A total of 540 acres was nventoried for the project. All of this
acreage 18 contained on privately owned surface land with federal coal
minerals,

EMVIRONMENTAL SETTING: The project 1s situated within gently rolling plans
i the southern half of the Powder River Basin., The basin 15 & structural and
topographic depression about 250 miles long and more than 100 miles wide. It
18 characterized in the northern part by relatively high open rolling hills
with 500 to 1,000 feet of topographic relief, and 'n the southern part Dby
plains and tablelands with moderate relief of 300 to 500 feet. The Big Horn
Mountains lie to the west of the basin and the Black Hills 1ie to the east.

Specifically, the project 18 situated n a region of minimal topographic
relief. The terrain 1s characterized by low, rolling plains gently cut by the
Balle Fourche River and its various ephemeral tributaries. The Belle Fourche
River, which 1s also an ephemeral water source at this point, meanders 1n a
northerly direction. The tributaries of the river generally run from the
southeast to the northwest, forming northwest trending ridge lines.

The 8011 1n this area 1s characteristically a clay loam with greater
amounts of sand in the hillier areas near ercoding sandstone outcrops. Soil
color 1s variable, ranging from tan to brown to greenish-brown to gark gray-
Drown, Sandstone bedrock outcrops also occur n the area, with the rocks
being part of the Eocene wasatch Formation (Love and Christiansen 1985).

The region is characterized as an ecological transition zone between the
true short grass plains to the east and the northern desert shrub tO the west.
Local vegetation communities, though dominated by short sagebrush, also
contain numerous grass and forb species common to the shortgrass communities
of the Great Plains. Within this context, the vegetation for the project area
was represented primarily Dy various grasses and low sagebrush with few forbs,




HISTORICAL OVERVIEW: Due to overlapping historical themes,
JerviIew ence ses the wider region of the Powaer River Basin.
The f + European 1nterest 1N Wyoming 1§ represented Dy the trappers,
plc - area for furs or traveled through 1t to reach other
1810, lacob Astor dispatched the Hunt Expadition 1c
2 establish the headqguarters for ar
stretching from the Great Lakes to the
ed through northeastern wyoming but stayed
the Big Horn Mountains. The Powder
ot nrime beaver country due to 1ts aridity and
r vear-round water courses, but was often described as an 1deal
over place by the mountan men. Game was abundant and winters
in comparison to the high country.

Antonic Montero, an employee of Captain Bonneville, established a
traging post on the lower Powder River n 1828, reportedly apbout 10 miles east
+f Kaycee. This post was abandoned 1n about 1836 or 1837 and was rediscovered
by the Raynolds Expedition 1n 1858 (Markoff 1981:87; Schulte 1981:11; wishart

978:188). Jtherwise. the era of the fur trade left few physical remnants
1kely to be found 1n the Powder River Basin.

The fur trade was based solely on the whims of fashion, and when Deaver
ats were replaced with silk hats, 1ts deci!ine was irreversible. However, the
egacy of these early srapper-explorers was the geographic information
ecessary for the looming westward migration and for a more systematic

loration of the Trans-M1s881581pp1 west,

1

Exploration: The Powder River Basin did not initially lure
\ for development or settliement. Its resources and attributes
were subtle, best recognized and utilized by Native Americans. In fact, the
area became a part of the last real stronghold of the Sioux, Cheyenne, anc
Arapahc and was the scene of pitched batties between the army and the Indians
for domination of the region .or nearly two decades.
The Oregon Trail followed the southern perimeter of the Powder River
Basin along the North Platte River, which offered abundant water and forage.
Although the great nineteenth century wesiward migration did not pass througnh
the heart of the Powder River Basin, 1t did have an 'mpact on the native
populations of the region. Prior to the 1840s, contact with Eurcpeans had
beenn 1imited to small parties of trappers angd traners. Emigrants stripped the
~ountry through which they passed of game and forage anc disturbed game
migration patterns, This extended period of mass migration through Ingran
-ountry also i1ncreased the likelihood of hostile encounters and Jltimate large
scale con -
lding an extensive system of forts, roads, and telegraph
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lines, the United States Army realized the need 10 reconnciter the vas: argd
Jnknown regions Of the west. The Corps of Topograpnica)l Engineers was createq
'n 1838 to perform this task (Goetzmamnn 1979:4). Two expeditions were
particularly pertinent to the Powder River Basin--those of Lieutenant kemple
warren n 1857 and Captain william F, Raynolds 1n 1859, warren's m1s510n was
to determine the best route for a military road and to reconnoiter the Black
H1lls region. However, he was forced to turn back prematurely due to warnings
of a large body of Dakota Indians. Raynolds conducted a follow-up expedition
'n 1859 to scout the Indians and explore four possible wagon roads. In
October 1853, he sent a getachment under J., Hudson Snowden from his winter
guarters on Deer Creek to explore the Powder River Basin to the north.
Snowden reachec Pumpkin Buttes, ascended the second butte and gave a vivig
description of the country n all directions. However, he considered 1t

..totally unfit for the uses of a civilized bewng’ (U.S., Congress, Senate
1868:157-161),

The Inchan-Military Conflict: During the 1840s and 1850s, Euro-American and
Indran contact within wyoming's current boundaries was generally limited to
the Oregon Trail corridor. Under the Fort Laramie Treaty Council of 1851, the
Sioux assented to hunt north of the North Platte River, and all tribes agreed
to leave the emigrant roads unmolested and to allow the establishment of
military posts and roads in their territories (Larson 1978:14-15), Continued
Anglo~Indian conflict to the south of the study area resulted 1n removal of
the Cheyenne and Arapaho tribes in Colorado Territory to Indian Territory., To
the north, the last strongnold of the Plains Indirans gradually dwindled to the
Powder River country and the Black Hills., Several factors soon led to open
confiict in this region. In 1863, John M, Bozeman laid out a route to
virginia City, Montana, that cut through the heart of the Native American
sanctuary. The Bozeman Trail branched off the mawn Oregon Trail near the
future site of Fort Fetterman (near Douglas) and proceeded on a northwesterly
course through the Powder River Basin, passing along the east flank of the Big
Horn Mountains. Although several gold-seeking parties attempted to use this
new route, the risks were high without military protection.

The Connor Expedition of 1865 was a three-pronged punitive campaign
whose purpose was to penetrate the heart of Indian country in the Powder River
Basin and the Black Hills., The expedition was a failure and nearly resulted
in the loss of hundreds of soldiers due to an early blizzard. Connor did
destroy a large Arapaho village at the battle of Tongue River on the site of
Ranchester, wyoming (Hafen and Hafen 1561:22-26).

while Connor's troops pursued this campaign, a civilian expedition
protected by a military escort and under the direction of Colonel James A.
Sawyers attempted to locate and build a wagon road across the northern Powder
River Basin to Virginia City, Montana. In the vicinity of present-gay
Cillette, wyom'ng, Sawyers was attacked by a large number of Sioux and
Cheyenne Indians. and three members of his party were killed in a series of
skirmishes, The party circled their wagons and dug riflepit defenses in two
different locations (Rosenberg 1987:8-22). These sites have been located and
tentatively 'dentified as the Bonepile Riflepits and the Caballo Creek
Riflepits.

The last major factor that precipitated the First Plains Indian war was
the building of & system of forts along the Bozeman Trail in 1866. On
December 21, 1866, Captain wWilliam J. Fetterman and his command of 81 men were
surrounded and killed by a large force of Sioux Indians near Fort Phil
Kearney. The Fetterman massacre was one of the major Indian victories over
the military on the western frontier. This victory and the constant raids
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tnat effectively closed the Bozeman Tra:l led to the Fort Laramie Treat, of
1868, wnich conceded the regior tC the Ingirans as a hunting ground (Kappler
1904:774-775).

The peace was short-lived, as Custer's Black H11ls expeditiorn of 1874
giscovered gold deposits and word soon spread of the mineral wealtn of tne
Black Hi1lls. This created a ti1de of emigration 1nto the regi1on that the
federal government was powerless to prevent, It then attempted to buy tne
Black Hills, which the Indrans refused to sell, considering them to be sacred.
Finally, the Grant agministration i1ssued a proclamation reguiring all Indians
to report to the'r respective agencies or be subject to military action. The
army first engaged 1n an unsuccessful winter campaign and then crganized an
1nvasion by three armies, which resulted in Custer’'s anninilation at the
Little Big Horn on June 25, 1876, Several smaller engagements followed within
wyoming. On November 23, 1876, Colonel R.S. Mackenzie destroyed Dull Knife's
Cheyenne village 1n tha Big Horn Mountains west of present-day kKaycee (Utley
1973:275-76).

Although the 1876 campaigns did not result in any clear-cut military
victories, the non-agency Indians had been fragmented and scattered, their
ammunition and supplies exhausted. A government peace commission met in the
fall of 1876 and drafted a treaty with some of the chiefs to cede the Black
H111s and all lands west of them (Larson 1878:106). Thus, by the spring of
1877, northern wyoming Territory had been cleared for White settlement, and
most of the warring Indians were confined to formal reservations outside of
wWyoming.

The Era of the Stockman: Although thousands of emigrants passed through
wyoming Territory on the Oregon Trail, there was very little interest 1n
settling this forbidding land until (1) the more fertile areas to the west had
been populated, and (2) the first transcontirental railroad was constructed
through the southern portion of the territory in 1867-1868 allowing ready
access to distant cattle markets. As a result of the abundance of free
grasslands and the presence of the railroad, the era of the great Texas cattle
drives commenced, and the wyoming rangelands were soon populated with Texas
cattle. At first the pioneer cattle ranches were located 1n southeastern
wyoming, but after a treaty with the Indians n 1876, the vast region north of
the North Platte River was open for settiement, and the cattlemen soon moved
their herds northward across the river. The pioneer Powder River Basin
ranchers penetrated this unsettled region by following the major drainages and
Jtilizing the Cheyenne-Deadwood Stage Road. To the west, ranches were
clustered along the Bozeman Trail and th2 new town of Buffalc.

Among the earliest cattle outfits to establish operations 1n present-day
Campbell County was the 4. Ranch, established by Johnathan Brown in 1875 and
located about 18 miles southwest of Gillette. The 4J cattle rcamed a vast
range from Fort Laramie to Fort Fetterman. The T7 Ranch was established by
Thomas N. Mathews in 1881 about 23 miles southeast of Gillette. The first
organized cattle roundup 1n Campbell County took place in 1882, with the T7, G
Bar M, T-S, CQ, OK, AK and the Six Half Circle taking part (LeCompte and
Anderson 1982:D-2~72-73, 93~95, 98).

Open range cattle ranching on the Wyoming plains involved only a 1imited
investment of capital and relied on the free short prairie grasses for feed.
British and Scottish 1nterests began 1investing in this seemingly 'get rich
quick’ scheme and soon overpopulated the ranges with cattle. The Blizzard of
1886~1887 resulted 1n high cattle losses due to the open range system, under
which no feed was grown or put aside for winter storms, and no shelter or
water were provided. The hardest hit were the large cattle barons, nciuding

7-30



the British and Scottish Ynvestors. The Blizzargd of 1886-1887 effect ve
ended the short=lived era of the cattie barons and cpen range managemen?
practices. The wyoming cattie 1ndustry entered an extendea periCc of cecline
ang retrenchment. Cattlemen began to clear meadow land tO grow hay crops for
winter forage and to fence their lands for better livestock management.

The temporary decline of cattle ranching provided a foothola for the
fleagling sheep industry i1n the Powder River Basin, However, tne lack of rail
transportation tended to delay i1ts full development. The nitial outlay for
sheep ranching was estimated at one-third the cost of cattle rancning, and
with a nearly uniimited public domain on which to graze, the sneepmen Soon
spread northward from southeastern wyoming, stocking the range with sheep
driven eastward from California and Oregon. The sheep thrived on the buffale
grass, bunch grass, native bluegrass, and various kinds of sageprush, and
required 11ttle water (wentworth 1348:258-259; 308-309).

Jim Davis established one of the pioneer sneep bands north of the North
Platte River 1n 1878 near Muskrat Canyon 1n the vicinity of Rawhide Buttes,
and the Wwilson brothers i1ntroduced sheep to the Lusk area n 1880 (Murray
1978:136). 1In 1883, D.A. Kingsbury drove a flock to Kelly Creek west of
kaycee and used the Big Horn Mountains for his summer range. George T. Beck
located 1n the area shortly thereafter, and by 1884 had the largest flock n
Sheridan and Johnson Counties. In the 1890s, Frec and Charies waegle, George
kaltenbach, David and Richard Young, Long and Baldwin, James A. Dowling, and
Barney Long all established sheep operations 1n Johnson County. The town of
Buffalo became the center of the sheep ranching activity, and a regional sheep
assocration was organized in 1899 (wentworth 1948:325).

The sheep 1ndustry also gradually crept northward from the Laramie-
Cheyerne area. In the late 1880s, John Morton, Al Myres, and George Powe !l
were operating near Douglas. The establishment of their operation coincided
with the arrival of the raiiroad. John Morton bought the G Bar M ranch 1n
southern Campbell County in the late 1880s and began raising sheep there. At
1ts peak, the Morton Sheep Company ran 35,000 sheep in Campbell County. Sheep
operations were also conducted in the vicimity of Lusk by Henry Reed, Cal and
John Hargrave, and Jacob Mills. The Willson Brothers ran sheep on the
Niobrara River starting in 1887 and used the Laramie Peak area for a summer
range.

The Elkhorn and Missouri valley Railway (later Chicago and North
western) was built to Casper in 1888, and Casper soon became the main supply
base for the sheep industry in that region. The town of Douglas, reached by
ra1l in 1886, became a secondary shipping point (wWentworth 1948:322).

In 1891, the Burlington and Missouri Railroad (Chicago, Burlington and
Quincy) was built westward through Newcastle from Nebraska. The new town of
Gillette was founded, and the Powder River Basin at last had a rail connection
to eastern markets. Such Campbell County outfits as the 4J ad the G Bar M ran
up to 40,000 sheep in peak periods. John Allison herded sheep for R.R.
Sellway on the Powder River 1n 1897-1898, and made Gillette his headquarters
for supplies. Subsequently, Allison and Seliway became one of the large sheep
companies in Campbell County. A.S. French ran sheep for the Blair Brothers
west of Gillette near Felix on Wild Horse Creek 1n 1839. In 1900, Charles Lee
and Ernest Spaeth bought the Preston Horse Ranch southeast of Gillette and
went into the sheep business. William R, Wright ran sheep after 1902 in the
southern part of the county; W.A. Appel ran sheep south of Gillette in 1903,
he sold to W.R. Wright n 1905. By 1906, the Keelines were running 33,000
head of sheep. Many ranchers raised bcth sheep and cattle to allow for
fluctuations in either market (Anderson and LeCompte 1982:D-2-81; Bragg
1978:15).
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it was Dernaps 1nevitaple tnat tne growing number oOf sneep on the rarge
should result 1n conflicts with tne alreagy establiished cattiemen, (attliemen
pelieved that sheep cropped the range grasses too closely and contaminated tne
range, rendering 1t unfit for cattle. Drfrferences 1n personality angd 1mage
between the cowboy and the sheepnerder contriputed to the range wars,
Conflicts followed a basic pattern--cattiemen would establish "'deadlines that
the sheep operators were not permitted to cross, Inevitably these 1i1nes were

violated, and the herder and nis flock would sometimes bDe attacked. Such
confrontations continued well 1nto the twentieth century, with the killing of
three sheepherders 1n the Ten Sleep country i1n 1909 (Mokler 1923:365). The

violence gracdually subsided as grazing restrictions on the publiic domain
pecame more stringent and better regulated.

Since the Taylor Grazing Act of 1934, sheep 'n the Powder River Basin
are generally run 1n fenced pastures without constant herder surveillance, and
due to the great distances are not normally driven to high mountain areas for
summer range. Despite the recent decline of the profitability of the sheep
ndustry, wyoming sti11)] gerives a significant share of 1ts agricultural i1ncome
from sheep ranching, and the sheep 1ndustry played a major role in the
settlement and economic development of the Powder River Basin.

The Homesteader's Frontier: The history of the homesteader's frontier in the
second half of the nineteenth century 1s predicated on federal land policy and
1ts underlying philosopny that settlement of the publiic domain was more
important than revenue. [t established the precedent of breaking up the
public lands 1nto small homesteads, thereby benefiting the largest number of
people while reducing the nold of land speculators and those already holding
sufficient land. The Homestead Act of 1862 went one step further and allowed
a citizen to file upon and own basically free of charge up to 160 acres of
‘unappropriated public lands’ (Robbins 1942:91).

Although this policy proved tenable east of the Missi1ssi1ppi River where
rainfall was abundant, when homesteaders began taking up 160-acre homesteads
on the semi-arid high western plains, they soon experienced the difficulties
of succeeding on such a smal) parcel, As a result, the federal government
attempted to adapt the nomesteading laws with piecemeal legislation often more
unrealistic than the Homestead Act itself, such as the Timber Culture Act of
1872 and the Desert Land Act of 1877. The result of these land acts was that
the ndividual homesteader in the Powder River Basin could seldom legally
acquire enough land to conduct a successful farming/ranching cperation.

Homestead settlement 1n the Powder River Basin was retarded by a number
of factors. Railroads did not penetrate most of northeastern wyoming unti)
the 1890s and the early 1900s. Secondly, the large cattle operators were
already entrenched in the most favorable locations along the major drainages.
Engaging in pastoral pursuits that were better suited to the environment, the
cattle 1nterests already controlled most of the available water sources and
could prevent the small homesteader from making inroads into their vast cattle
kingdoms. After the advent of cneap barbed wire n 1875, the homesteader
could afford to fence his parcel, but the cattle rancher could i1n turn fence
the public domain, which he did not own but claimed through custom and use.
Furthermore, early homesteaders had chosen either to head for the fertile
valleys of Oregon or California, or to cling to the eastern fringes of the
Great Plains, areas less arid than the Powder River Basin country. Therefore,
until the regions to the west and east were saturated, farmers had Iittie
incentive to brave the harsh climate, the cattie ranchers, or the Indians.

With some or all of these arawbacks facing the prospective settler, 1t
1$ little wonder that homestead settlement developed so slowly 1n the Powder
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River Basin. By the 1880s, however, conditions began 1O cnange 'n favor of
the small homesteader. First, an act of Congress (Fepruary 25, 1885) forpage
the fencing of the public domain by the cattiemen. Secondly, the Genera! Land
dffice proceeded to crack down on fencing ana land frauc violations and
consequently stirred up the Eastern press against the cattliemen (Larson
1978:179~182). The Blizzard of 1386~1887 broke the nold of the cattle barons,
and the weakening of the industry proved an opening for the homesteader,
Furthermore, an cycle of increased rainfall 1n the arid region 'n the 1880s
made farming briefly appear more attractive.

Success 1n early farming was based on the presence of sufficCient water

for irrigation. However, the Powder River Basin had few substantial year-
round water sources. Such factors as the invention of wind mills, the use of
James Oliver's chilled plow that could handle the tough prairie sod, and the
introduction of hardy red winter wneat from the Crimea encouraged farmers to
take up the vacant waterless lands of the plains., The final catalyst was a
cycle of heavy rainfall in the 1880s, which convinced pecple that some
fundamental shi1ft in climate had occurred and resulted i1n the belief that
rain follows the plow” (Olson 1955:174). Wi1th the encouragement of the
expanding railrcads and their associated land companias, homesteaders began
pouring onto the plains in the 1880s 1n an 1nitial assault that lasted as long
as the unusual wet weather pattern., However, the year 1894 brought the worst
drought to the Plains urtil the 1930s. With the additional factor of the
Financia) Panic of 1893, abandoned homesteads dotted the western plains.

The Powder River Basin was largely unaffected by this initial
homesteading effort. The large ranchers reigned supreme, with the exception
of some early irrigated farming/ranching efforts north of Crazy woman Creek
near the Big Horn Mountains, These smaller operations provided products to
the military and kept only small cattle herds (Murray 1980:69).

The next homesteading phase resulted from the Dry Land Farming movement
of the late nineteenth and early twentieth centuries and proved tC have a
profound effect on settiement in the Powder River Basin, Coupled with
increased immigration to the United States and the increasing scarcity of good
cheap farming land, homesteaders turned to submarginal lands throughout
wyoming with these new farming technigques. The Campbell system of farming,
developed by Hardy W, Campbell, had been used n Nebraska and Kansas. His
theory was based on storing and conserving the natural rainfall by compressing
the subsci) and keeping the topsoil loose by cultivation; 1t also entailed
leaving parcels fallow and keeping the surface free of moisture-robbing
vegetation (Dick 1975:356~357). The theory of dry farming was sound, and it
1$ st11] practiced today in wyoming, Nevertheless, a basic minimum amount of
rainfall 1s necessary; below that amount, dry farming 1s not possible.
wyoming encouraged dry land settlement of 1ts semi-arid lands through the
Board of Immigration created in 1811, Newspapers extolled the virtues of dry
land farming; the railroads conducted a well-organized advertising campaign on
a nationwide basis tc settle the regions through which they passed.

wyoming's chief proponent of dry land farming was Frank w, Mongell, who
later became mayor of Newcastle and a congressional representatrive. mondell
had practiced dry land farming technigues on his farm five miles northwest of
Newcastle from 1889 to 1893, He wrote the 1909 Enlarged Homestead Act that
allowed a homesteader to file on up to 320 acres and further encouraged
farmers to 'mmigrate to Wyoming. Despite droughts in 1810 and 1911, dry land
farmers in wWyoming experienced 9ood years in 1812 and 1913, However, these
successful efforts were centered 1n southeastern wyoming south of the North
Platte River (lLarson 1978:362).

The federal government alsc lured homesteaders to western jands by the
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Stock Rarsing Momestead Act of 1916, whaich allowed an i1ngivigual to f1le 2n up
to 640 acres of land tnhat tne Secretary of the Interior nad class:fiec as
stock-raising lanas. Such langs were suitable only for grazing anc the
raising of forage crops, d'd not have any timber, and could not be irrigaten
{wyoming State Planning Board 1838:118),

Gillette and the Creation of Campbell County: The town of Gillette was
created when the Chicage, Burlington, and Quincy Raiiroad built througn the
region 'n 1830-1891, attracted chiefly by coal deposits at Cambrra and
Sheridan. The Lincoln Townsite Company bought up four homesteads or the
townsi1te, and the town was platted n July 1891, The first shipment of cattle
from the region left Gillette on August 2 of the same year. Grllette
continued to grow during the early years of the twentieth century ang nac a
population of 448 n 1910, It became the county seat when Campbel)! County was
created from portions of Crook and wWeston counties 1n 1911, By the 1915
census, Gillette had grown to 505 people, and Campbell County had a population
of 2,316. Most of the residents were engaged n farming and ranching, and ne
one was listed 1n mining., Only 7.4% of Campbel! County residents were l1isted
as foreign born (Census of the State of wyoming, 1905 ang 1915; Larson
1978:223: Markoff 1981:107-117). These statistics verify that the coal
1ngustry had not yet developed beyond small wagon and ranch mines. Commercial
coal mining 1n the region did not begin until the Wyodak Mine was established
n 1923, Large scale strip mining throughout the eastern Powder River Basin
would not begin until the 1960s.

The most ntensive period of homesteading activity in the Powder River
Basin occurred 1n the late 1910s and early 1920s. Promotional efforts by the
State and the ra)lroads, the prosperous war years for agricuiture in 1917 and
1918, and the Stock Raising Act of 1916 with 1ts i1ncreased acreage (but lack
of mineral rights) al) contributed to this boom period. A large number of
lang fi1ings consisted of existing farms and ranches expanding their holdings
'n an optimistic economic climate. However, an equally large number of
homesteaders had been misled by promotional advertising and were not
adequately prepared for the trying experiences that awaited them 1n the Powder
River Basin., [t zoon became apparent to the would-be dry land farmer that he
could not make a living by raising only crops. Some were nitially successful
1n growing crops of wheat, oats, barley, and other small grains, along with
hay, alfalfa, sweet clover, and other grasses for the increased number of
cattle. A drought 1n 1913 was followed by a severe winiter. The spring of
1920 saw market prices fall for cattle and sheep. Those homesteaders who were
not ruined by the turn in events became small livestock ranchers and 1imited
their farming to the growing of forage crops and family garden plots. Some
were able to obtain cheap land as 1t was foreclosed or sold for taxes. During
the 19208, the size of homesteads 1n Wyoming nearly doubled and the number of
nomesteads decreased, 1ndicating a shift to livestock raising (LeCompte anc
Anderson 1982:D0-2-132-133).

For most of these small ranchers, irir:gation was impossible due to the
lack of year~round water sources. Availability of water was the major
Timiting factor for these early twentieth century homesteaders. The creeks
and drainages were intermittent, and reliable springs were scarce. It was
often necessary to dig a well 50 or more feet deep tO strike water. Most
nomesteaders relied on a combination of water sources, employing wells and
cisterns to hold rain water and snowmelt, It was also often necessary to hau
water from distant year-round water sources.

The Great Depression: The End of the Homesteading Era: The high agricultural
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prices assocrateC wi1th increasec gemanc during world war | causec many tarmers
and ranchers %0 use their profits 1o purchase mcre land, eguipment, and seed.
The Stock Raising Homesteacd ACt of 1916 with 1ts 840-acre parcel was 10eal for
this expansion by existing homesteaders. Unfortunately, agricultural prices
begarn plummeting after 1320, and farmers preceded the ~est of the nation 1nto
the Depression by using up their wartime profits on expansion nstead of
paying off their mortgages (Olson 1955:296).

Nevertheless, Campbell County farmers and ranchers fared Detter than
most portions of Wyoming during this time period. Between 1818 ang 13928 the
amount of cropland tripled, sheep doubled, and cattle 1ncreased. Like many of
118 counterparts throughout the state, the Bank of Gillette farled n 18923.
However, tne farmers and ranchers of Campbe!l County who were able to survive
the early 13920s experienced good years 1n the late 13520s (LeCompte and
Anderson 1982:0-2-136-137).

This short reprieve was qguickly followed by the Great Depression and a
series of sevare droughts 1n 1930, 19831, 1934, 1936, and 1839. Those small
farmers and ranchers who were not ruined outright persevered but, no longer
able to make a living from the land, became dependent on relief. Tax
gelinquency was therefore commonplace, and county governments had difficulty
maintaining roads and administering the schoo! system.

The Resettlement Agministration created by Executive Order on April 30,
1935, began purchasing homesteads that were abandoned or operating at a loss
on marginal lands. These lands were to be returned to their original status
as grazng lands. Some of the residents on purchased ‘ands were resettied on
better lands to help them become self sufficient. These consisted of separate
farms scattered throughout exi1sting farm districts or settiements. A portion
of these purchased lands were conscolidated and formed the Thuncger Basin
National Grasslands, which now cover a iarge portion of Weston County,
northeastern Converse County, southeastern Camppell County, and an ‘solated
block in northeastern Campbel] County. Campbell County has a total of 446,363
acres within the Grassiand boundaries consisting of mixed federa)l, State, and
private ownership. The So11 Conservation Service administered the Thunder
Basin Project and was concerned chiefly with reclaiming the land that had been
overgrazed and overcultivated during the dry land homesteading boom. Three
grazing associations were established to aominister grazing on the Grasslancs,
1ssue permits, and collect grazing fees. The Thunder Basin Grasslands were
turned over to the Medicine Bow National Forest on January 1, 1954
(Resettlement Agministration 1836:3, 121, 126; U.S. Forest Service 1965),

In 1834, the Taylor Grazing Act and two subsequent Executive Orders
withdrew the remaining public comain from entry, thus virtually ending the
nomesteading era (except on certain reclamation projects). Its intent was 'to
stop 1njury to the public grazing lands by preventing overgrazing and so1)
deterioration, to provide for their orderly use, 'mprovement, and development,
to stabilize the livestock 1ndustry dependent upon the public range (U.S.
Statutes at Large, 73rcd Congress, vol. 48:1268).

The character of the Powder River Basin today reflects the fact that the
federal goverrment finally realized that this region and other large portions
of Wyom:ng and the west were not suited to large-scale or even small
subsi1stence farming. It was pastoral land, profitable f properly
asministered and regulated, and carrying & smaller number of larger
operations, better suited to the demands of the land and climate.

CATRAL RESOURCE REVIEW: Prior to the fielowork, a file search was requested

from *he wWyoming State Historic Preservation Office on September S, 1983
(#11965). That agency reports the following previous inventories and recorced
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~ultural rescurces are known for tne sections within whach the project 1's
locatea.

In 1993, Frontier Archaeology conducted a Class 1II1 cultural resource
inventory for Energy Fuels Nuclear, Inc. of a proposed uranmium 1n-situ leach
well field and processing facilitres. A total of 1,006 acres was inventoried
for the project, which was located 1n the wi, Section 28: all of Section 29:
E/SE, Section 30; and NEi, Section 31; T43N, R73W. Two historic cultura)
resources were 'ocated as a result of this project.

Site 48CA2776 - SE/NE/SW/SW/NW Section 28, T43N, R73w - This site is a
historic stockherding camp and 1s considered not eligible for nomination to
the National Register of Historic Places. Since the site 1s located 0.23 mile
from the proposed project, there will be no 'mpact.

Site 48CA2777 - NW/NW/NW/SW Section 28, T43N, R73W - This site 's also a
nistoric stockherding camp and 1S considered not eligible for nomination to
the National Register of Historic Places. This site occurs 0.38 mile from the
proposed project and will not be impacted.

FIELDWORK: On September 9, 10, and 11, Sheryl Ann Hansen, James Lieb, and
David Day conducted a Class II! cultural rescurce inventory of the proposed
project area as ocescribed above and ndicated on the attached project map.
The proposed project area was 'nventoried by a series of parallel, pedestrian
transects =paced 100 feet (30 meters) apart, covering a total of 540 acres.
The project was flagged and no snow cover was present at the time of the
fieldwork. No subsurface tests were conducted in conjunction with this
inventory. Original field notes and other data are retained at the Frontier
Archaeclogy office 1n woriand, wyoming.

RESULTS: For the purpose of this project, a site is operationally defined as
two Or more associrated artifacts greater than 50 years of age, or one or more
clearly definable features or structures griater than 50 years of age. One
si1te was located by this inventory of the project area.

Site 4BCA2798 - NW/NW/SW/SE Section 21, T43N, R73W - This is a
multicomponent site consisting of a historic trash scatter and one prehistoric
1solated artifact. The site 15 located on the western siope of a northwest-
southeast trending finger ridge, adjacent to an intermittent drainage.
vegetation 1s moderate and consists of low sagebrush, prickly pear cactus, and
sparse bunch grasses. Soils are a light tan silty sand. The Belle Fourche
River 1s Jlocated about 2.08 miles to the northwest, and i1s the nearest
perennial water source. The si1te measures 30 meters east-west and 65 meters
north-south for a total of 5,850 square meters.

The artifact as<emblage ncludes 19 tin can scraps, seven crushed
sanitary cans, one crushed hole-in-top can, and one tertiary flake of red and
tan mottled dendritic chert.

Site 48CAZ798 1s considered not eligible for nomination to the National
Register of Historic Places. The historic component of this site appears to
be a stock survei)lance camp associated with the early twentieth century sheep
industry in the Powder River Basin. The context for agriculture (of which the
sheep industry 1s a part) for the Eastern Powder River Basin has already bean
established and 18 included in A Mistorical Synthesis of the Eastern Powger
River Basin, Camibel] and Converse Counties, Wyoming (Rosenberg 1991). Based
on previous cultural resource surveys, the stock surveillance camp 1s the
second most common historic period site type (18% of previously recorded
si1tes) found 1n the Eastern Powder River Basin, after homestead/ranching sites
(50%) (Rosenberg 1381:84,90). None of the previously recorded stock
surveillance camps 1n this region have been found eligible for nomination to©
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tne Nat'cnal Register of mistoric Slaces. Nis 1S a8 sMa’'' 811e w'ir few
b X

artifacts, and 't lacks well-defined activity areas or signs of seascnal use
over an exlenged period of time. There are no assocrated features w'tr rnis
s'te. The geographical information and cate range are typical of tris site
type 'n this region (Rosenberg 1991:30-31), Finally, trnere s little
l'kelihood of significant buried cultural material due to lack of soi)
geposition 1n the area.

The prehistoric component of site 48CA2798 consists of a single tertiary
flake mace of red and tan mottled dendritic chert. The function and time
per-od of this artifact are unknown. By definition, this prenistoric 1s0lated
artrfact 18 not considered eligible for nomination to the Nationa) Register of
Histori¢c Places.

It 's not possible to determine at this time how the site might be
mpacted Dy the proposed project. However, given that i1t 1s not considered
e'1ginle for nomination to the National Register of Historic Places, a
determination of no effect 1s recommended.

There 1s a high degree of confidence that the objectives of the
inventory have been met. The probability of unlocated cultura) resources
ex1st1ng within the project area 15 considered minimal. No further data needs
are known for the current project.

RECOMMENDATIONS: One site was located as a result of this 1nventory of the
project area which 1s consicered not eli1g1ble for nomination to the National
Register of Historic Places. As such, a determination of no effect is
recommended, No further archaeclogical or historical work 1s believed
necessary. Cultural resource clearance is recommended for the project with no
stipulations,
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8. CLIMATOLOGY

8.1 DATA SOURCES

tological data was obtained from the Department of Agricultural Meteorology at the University

of Nebraska in Lincoin The data includes measurements taken at various weather stauons around the

Reno Creek area. These stations are iocated in Casper

Gillerte, Kaycee and Midwest Wyoming
Meteorological data from 1980 1«

to 1980 was used for the Casper station while data from 1981 1o

o

N

3G 1

was used for the Gillette, Kaycee and Midwest stations

The Casper monitoring station is approximately 72 miies south-southwest of the Reno Creek site while
the Gillette site is located approximately 45 mues north-northeast. The Kavcee moenitoring station is

located approximately 50 miles northwest and the Midwest monitoring station is located

approximately 35 miles southwest

After consuitation with U.S. NRC staff the Casper climatological data was selected as most

representative of the Reno Creek project area for purposes uf modeling airborne radon

8.2 GENERAL CONDITIONS

Climatic conditions within the Reno Creek arei can be classified as being semi-arid. Precipitation
around the Reno Creek area varies from location 10 location. Most of the annual precipitation occurs
auring the growing season of the late spring and summer months and thunderstorms are common

Monthly snowfall amounts are relatively uniform from November through February, and shghtly heavier
ouring the spring months of March and April

Snow has occurred as early as September and as late
as early June. Temperatures vary from nighs during the summer of around 100° F tC lows during the

8.3 PRECIPITATION

Precipitation within the Reno Creek area '$ vatable. During 18982, Giilette received approximately
29 .62 inches of rain while other stations

around the area received 20.49 inches or less During a dry

year, 1988, Kaycee and Casper rece ved 6.09 and 6.56 ir

nches respectively, while Gillette and Midwest
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8.5 TEMPERATURE

Average annua! temperatures for the four monitoring stations range from 42.5° 10 49.9° F  The
averages for each of the stations for the past 11 years are: Casper 45.7° F: Gillette 45.4° F; Kaycee
46.1° F and Midwest 47.4° F. Table 8.7, Table 8.8, Table 8.9 and Table 8.10 show temperature data
for Casper, Gillette, Kaycee and Midwest respectively.

8.6 EVAPORATION

The closest site to the permit area where evaporation data is available is Gillette, Wyoming,
approximately 45 miles north-northeast of the permit area. Data from Gillette indicates that an average
total loss of 60 inches occurs from May to September. Net loss (evaporation minus precipitation) is

43 inches. July usually has the highest total evaporation loss, averaging approximately 9 to 10 inches.

8.7 SKY COVER

The sky cover data from the Casper station is presented in Table 8 “ ° Tiata suggests that clear days

are most prevalent guring the summer months, while overcast da 108t prevalent during the
winter months.

“—

TABLE 8.2

Average Relative Humidity (%)

For 1990
Jan Feb Mar Apr | May Jun | July | Aug | Sept Oct
Hour 08 68 68 78 81 82 L] 75 74 67 62
Mour 11 81 81 82 50 @ 32 34 30 32 38
Hour 17 $1 48 48 as a4 26 28 28 27 38 53 1 41
Hour 23 1 64 74 76 70 59 61 58 S 62 S8 81 63

Table 8.2 - 1990 Casper Relative Humidity
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TABLE 8.3
Precipitation Data
Casper. Wyoming

Monthiy Precipitation (inches) CASPER

Source University of Nebraska Lincoln, Dept. of Meteorology

Year Jan Feb Mar Apr | May | Jun | Jul | Aug | Sept QOct Nov Dec Annual

1980| 081} 0863] 1.19| 0.38| 2.82|0.10| 0.85] 0.65 0.10] 064 C.74| 0.37 9.25

1981 046| 023f] 077 1.68| 3.51]037| 1.27|0.50 0.23] 0.76] 0.76] 0.43 10.84

1982 041 033 060| 1.26] 210|4.15]| 1.92] 0.88 34| 1.18] 058] 3. 20.48

1983| 042| 035] 2.29) 2.28| 140|376} 261)0.78 0.20| 0.88) 2.72| 0.78 18.41

1984 1.19] 048 159 2.23| 1.33|1.34| 2.26|0.26 080y 071} 070 ©0.78 13.36

1986 0.7¢| 061| 052] 1.25| 1.37]132]| 1.57]|0.09 108 046| 1.56] 1.08 11.68

h 1986| 036| 0.89| 0565| 189| 1.33|408{ 0.88]0.27 1.31) 2.63| 148| 027 16.92

1987 142) 1.42| 143] 035| 140|0.70! 1.93] 1.80 069 085| 0.77| 063 12.99

1988 028| 079 0.71] 0.71| 1.24|0.28| 0.55]|0.16 0.74} 0.12| 048] 0.50 6.56

1989| 0.16| 1.37| 049] 0.72] 2.77|1.95| 0.28] 1.00 3.221 117] 0.34] 0.31 13.78

1880

Table 8.3 - Monthly Precipitation, Casper




Precipitation Data
Gillette. Wyoming

Month

Table 8.4




Precipitation Data

Keycee, Wyoming
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TABLE 8.7
Tempersture Data
Casper. Wyoming

Average Monthly Temperature (F) CASPER

Source: University of Nebraska Lincoin, Dept. of Agricultural Meteorology

Year Jan feb Mar Apr | May Jun Jul Aug Sept Qct Nov Dec | Annual

1980| 64| 275 310| 44.2| 51.6| 644| 722| 664| 59.7| 465| 338 342 457

1981 310 299| 3B0O| 483) 514 643| 71.8| 692| 620| 444| 390] 27.3| a8.10

1982 38O0| 257| 366| 41.1] 511| 60.3| 702 73.7] $6.89| 452| 322! 233 447

1983 315 363| 380( 484| 504 71.2| 748| 60.2| 49.7| 31.2 10.9 45.3

19841 275| 363| 344| 39.1| 545| 61.5| 704| 71.2| 525 40.1| 348| 229 442

1985| 19.7| 344| 333| 455| 5531 61.3| 716| 66.7( 63.4] 453| 203] 21.3 425

1986| 285| 333 428B| 444) 509]| 674| 690| 693| 5856| 459]| 320| 26.2 47.0

1987 284| 428 324| 497| 575| 648; 70.7| 66.2| 58.7| 46.7| 355| 238 46.%

1988| 274 2324]| 320| 460| 542| 726| 735| 688| 80| 498| 340| 263 47.0

18889 119 320] 356| 449) 540| 612 734| 69.0] 48.2]| 46.3| 37.3| 241 482

1890] 279| 354 354 443] 505| ©46) 698| €865| 632 463| 38.9 15.8 46 0

Avg
over 10| 260| 353| 353| 441 52.7| 630]| 71.2| 695| 5B0| 460| 334 23.3 457

yaears

Iﬂ—w

Table 8.7 - Temperature Data - Casper, Wyoming
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TABLE 8.10 '
Tempereture Data
Midwest, Wyoming
Average Monthiy Temperature (F) MIDWEST
Source  University of Nebraska Lincoin, Dept. of Agricultural Meteorology
Yeor Jan Feb Mar Apr | May | Jun Jul Aug | Sept Oct Nov Dec | Annuel
1981 333 311 39.7| 203)| 54.0| 6.1 738 70.2| 63.8| 470| 4086 29.0 48.9
1982 208] 286]| 377 4398 723 758| 581 478
1883 §1.7] 33.9( 104
1984 232| 286| 358| 411)| 66.7| 639| 728| 730| s73 37.2] 242
19B5| 206| 239| 373 EB4! 634 733 556.8| 485| 16.7] 214
1986 318| 267| 433| 48| 529| 70| 7098| 724] s70| 47 5] 339| 368 49.0
1987 27.7| 338| 35.7| 63.2| 61.6| 673 7.8 247
1988| 200| 285| 334| 464 560| 735! 74 8] 681 669 §0.7| 23.0] 286.0 474
1988 258| 13.2| 370| 46| 551| e20] 738| €9.3] 573] &7 3] 363] 228 454
1990 31.8| 286! 37.2| 433] 520! 49| 703l 707 638) 4658| 355| 116 463
1991) 181| 343| 378| 410|525 €47| 208] 713 60.2| 443| 308] 2758 461
Avg_

m

able 8.10 - Temperature Data - Midwest, Wyoming
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E.8 WIND

A wind rose for Casper, Wyoming is presented in Figure B.1. As indicated, the predominant wind
direction in the Casper area s from the southwest over 25% of the time. Calm winds prevail about

2.2% of the time.

m
e ———

TABLE 8.11

Average Sky Coveritenths)
sunrise - sunset )

Jan Feb Mar Apr May Jun Jul Aug Sept Oct Nov Dec Year

5.7 5.0 61 6.7 6.3 43 44 44 43 6.3 6.0 $.7 54

Tabie 8.11 Average Sky Cover - Casper
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9. GEOLOGY AND TOPOGRAPHY

9.1 GENERAL GECLOGIC DESCRIPTION

The Reno Creek project is located in the Pumpkin Buttes Uranium District of the Powder River Basin.
The Powder River Basin is a large structural and topographic depression parallel to the Rocky Mountain
axis. The Basin is bounded on the south by the Hartville Uplift and the Laramie Range, on the east by
the Black Hills, and the Casper Arch and the Big Horn Mountains on the southwest and west. The

Sheep Mountain Anticline in southeastern Montana forms the northern boundary of the Basin.

The Powder River Basin is an asymmetrical syncline with its axis closely paralleling the western margin,
During sediment deposition, the line of greatest material accumulation shifted westward resulting in the
asymmetry presently observed in the Basin. On the eastern flank of the Basin, sedimentary strata dip
gently to the west at approximately 1/2 to 3 degrees. On the western flank, the strata dips more
steeply (1/2 to 15 degrees) to the east toward the axis of the Basin. The Reno Creek ISL Project

location within the Powder River Basin is shown in Figure 9.1.

The Reno Creek site is located in southern Campbell County and is about 10 miles southeast of
Pumpkin Buttes. The host sand unit ranges from 120 to 150 feet thick, and the mining horizons range
from 300 to 420 feet below the surface. Section 15.2 provides a geoiogic description of the Reno

Creek ore deposit.

9.2 TOPOGRAPHY

The Reno Creek ISL Project permit area is typical of the high plains common throughout the Powder
River Basin. Local topography is unremarkable with the only notable topographic features in the region
being the Pumpkin Buttes several miles to the northwest of the project area. Bvalsanwens Elevations
range from a low of 5040 MSL, where the Belle Fourche River exits the property, to 5290 in the south
of Section 28. Slopes are less than 10%, except in a few cut bank bluff locations adjacent to the Belle

Fourche River channel.

| Reno Creek Permit No 479 5 | Revised 2/94

Amendment Apphcation
| 11/25/93
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The drainage divide between the Belle Fourche River and the Cheyenne River passes through the Reno

Creek permit area. The Belie Fourche headwater is a few miles west of the permit area, and the river

channel passes southwest to northeast along the northwest side of the permit area.

Only two sizeable drainages occur within areas to be affected by mining activities in the permit area.
K-Bar Draw originates in Section 27, passes through the northeast corner of Section 28 and exits the
permit area through the middle of Section 21. K-Bar Draw is an ephemeral drainage that exhibits flow
only during high precipitation events. The other significant drainage is west of Highway 387 and trends
northwesterly from Section 32 across the southwest corner of Section 29. This unnamed drainage is
also ephemeral and has a short channel length above its intersection with the Belle Fourche River

channel,

On the Cheyenne River side of the drainage divide, the draws are gently sloping and broad with me«e
small drainages flowing water only in response to high runoff events. Several unnamed ephemeral
draws drain to the southeast into Spring Creek drainage and ultimately to the Cheyenne River. Access
throughout the permit area is generally unlimited with only occasional small, steep-sided draws

restricting field mobility. A description of surface hydrology considerations is given in Sectien 10.2,

9.3 STRATIGRAPHY

The Powder River Basin stratigraphy consists of a sedimentary sequence approaching 15,000 feet thick
along the synclinal axis. These rocks range in age from Tertiary (3 to 70 million years ago) to Cambrian
(600 to 570 million years ago). The Tertiary units were deposited in fluvial and lacustrine
environments. The Tertiary fluvial systems had a general drainage direction from south to north.
Source areas of the sediments were primarily located to the south and southwest. Present drainage

systems still generally follow the Tertiary paleodrainage trends.

The rock types present in the Tertiary sediments are sandstones, siltstones, shales, and coal and lignite
seams. Tertiary rock outcrops in the Powder River Basin are the Fort Union Formation (Paleccene), the
Wasatch Formation (Eocene) and the White River Formation (Oligocene). The Reno Creek ISL Project
18 located within the Wasatch Formation as shown in Figure 9.2. The basement rocks of the Basin are

sediments of Mesozoic and Paleozoic Age.

Reno Creek Permit No 479 Revised 2/94
Amendment Application

11/26/93
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The Wasatch Formation consists of brown to gray claystone, siltstone and carbonaceous shales
interbedded with buff sandstone lenses and coal beds. In the vicinity of the Pumpkin Buttes, the
Wasatch Formation is a pink, tan and gray variegated sequence. The Wasatch Formation attains a
maximum thickness of about 3,500 feet in the Powder River Basin. In the Pumpkin Buttes area, it is

about 1,500 feet thick (Troyer et al., 1954,

In the Central Powder River Basin, the Wasatch can be divided into a lower siltstone unit, about 500
teet thick, a middie unit 200 to 300 feet thick containing numerous sandstone beds, and an upper
siltstone unit (Troyer et al., 1954). The sandstone beds in the middie unit are commonly more than 120
feet thick, and can be several miles long and wide in the vicinity of the Pumpkin Buttes. These units
are comprised of fine to coarse-grained, cross bedded, arkosic sandstone and conglomerate. The
sandstone is often poorly cemented and contains calcareous lenses in places. The sandstone beds

typically contain minor siltstone and claystone lenses, which are generally less than 25 feet thick.

9.4 STRATIGRAPHIC SECTION OF THE RENO CREEK AREA

The oxidation fronts in the sandstone units of the Wasatch Formation generally moved from the south
and southwest towards the north on the west side of the Basin axis and from the south and southeast
on the east side of the axis, once again toward the north, forming uranium enrichment zones. The host
sand unit at the Reno Creek site is laterally extensive and thickens to the west, in the direction of the
basin axis. The Reno Creek host unit exhibits the cxidation and reduction interfaces that are common

to the roll front uranium deposits of the region,

Figure 9.3 is a type log of the Reno Creek project. As shown on the type log, EFNI has designated the
following units to provide consistency in reference: Upper Aquifer, Felix Coal (slee-UpperAaguiard
fcontained within the Upper Aquitard), Upper Ore Sand, and Lower Ore Sand. The stratigraphy
throughout the permit area varies somewhat (as is typical of fluvial/lacustrine systems). However, the
host sand unit is present throughout the permit area. The marker bed used for stratigraphic correlation
at Renio Creek is the Felix Coal, and it is has a distinctive double-spike kick on elestselogs the gamma
ray, self-potential, and resistivity curves on the exploration geophysical logs (See Figure 9.3 and Plates
9.1 - 9.9). The double spike kick configuration is shown on the Type Log (Figure 9.3) at 270 to 287

feet depth. The units above the Felix marker are sands, siltstones, claystones, shales and lignites.

Reno Creek Permit No. 478 | Revised 2/94
| Amendment Application

11/26/93




The units are discontinuous and correlation of individual zones throughout the project area is not
possible. The Ore Sand is continuous throughout the permit area, but its thickness is variable. A
claystone unit in the middle of the Ore 3and 1s widespread in the permit area, but is not present at all
sites in the permit area. The shale/claystone units at the base of the Ore Sand are pervasive throughout

the project. Sand units below the Ore Sand are discontinuous and siltier and finer-grained than the Ore

Sand.

Regional geologic cross sections, and the corresponding index map through the permit area, are

presented in Plates 9.1 - 9.9,

9.5 STRUCTURE

No evidence exists of structural instability at the Reno Creek project site. Evidence of faulting has not
been observed in the field or through drill hole correlations (see Permit Area Structural/ Cross Sections,
Plates 9.2 - 9.9). Variations in stratigraphy are attributable to facies changes and depositional

dynamics rather than faulting.
9.6 SEISMICITY

The area of central Wyoming where the Reno Creek project is located lies in a relatively quiet seismic
region. Although distant earthquakes may produce shocks strong enough to be felt in the Powder River
Basin, the region is ranked as one of minor seismic risk, as shown in Figure 8.4. Few earthguakes
capable of producing damage have originated in this region. The seismically active region closest to
the project is the intermountain Seismic Belt which extends in a northerly direction between Arizona
and British Columbia. It is characterized by shallow earthquake foci between 10 and 25 miles in depth,
and normal faulting. Part of this seismic belt extends along the Wyoming-ldaho border, more than 200
miles west of the project area, and is the most probable region for earthquakes that might be felt at the

project.

A brief summary of earthguake history in the southern Powder River Basin and surrounding region

includes the following notable observations:

| Reno Creex Parmit No. 478 | | Reviseo 2/94
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Very little damage has been attributed to earthQuakes in the Powder Piver Basin ares

Events prior to the 1970°s were mainly around Lusk and were centered from Osage to

Guernsey. Intensity values were in the !V to V range.

« In the 1970's and 1980's all events of significance were in the vicinity of Gillerte and
Kaycee. A magnitude 4.8 quake was recorded between Gillette and Kaycee in
September 1976, no significant damage was reported. In May 1984 a magnitude 5.0
quake was centered 20 miles west of Gillette, and another event of 5. 1 magnitude was
located in the same general area three months later. These two magnitude 5§ events
were among the largest in the Powder River Basin in the last 100 years, but little

darnage was reported.

- The largest earthquake known in the region was felt, and moderate damage occurred,
in Casper in November 1887. This event had an estimated intensity of Vil

. A number of quakes have occurred in northern Albany County near Esterbrook. A
series of quakes occurred in 1983 and 1984, with the biggest event estimated at
magnitude 5.5 in October, 1384,

9.7 EXPLORATION HOLES

Throughout the history of the Reno Creek project, exploration and development drilling has taken place
within as well as outside of the permit area. The current proposed permit area has approximately 1,772
drill holes within its perimeter.

To the best of EFNI's knowledge, holes drilied prior to 1979 were drilled with natural mud and
bentonite, and @ surtace plug installed and buried. To the best of EFNI's knowledge, following 1979,
all holes were plugged using methods in compliance with Wyoming Statute 35-11-404, which includes
sealing and plugging of the drill holes. Appropriation of Groundwater Applications and Notices of
Completion have been filed for all wells constructed by EFNI and its predecessors.

| w } ‘
| | Fenc Creek Permit No 478 | Revised 2/94
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A number of the wells were installed

in the late 1970’s and early 1980’s by Rocky Mountain Energy in conjunction with its planned €L
program. Some of these existing wells have been selected for use as regional monitor wells in the
current EFNI program. Section 10.5.4 describes the wells which have been selected for regional

monitors.

Plate 9.10 is a drill hole location map showing exploration holes., Attachments 9.1 and 9.2 list all of
the exploration holes and the corresponding state plane coordinates for all exploration holes within the
permit area. Plate 9.10 does not have each hole numbered due to the density of drilling when
presented at the map scale used herein. Rather than providing a large volume of drill hole maps, a
single map has been used and a grid has been overlain on the map so that each hole or grid area can
be identified by the grid designation. Attachments 9.1 and 9.2 lists all drill holes and welis, in
numerical sequence and also by grid sequence, so that specific holes or grids can be selected as
required. Also provided is an explanation of the hole abandonment methods for drill holes as well as

the well status for all wells within the permit area.

EFNI has state plane coordinate locations for all holes known to be drilled within the proposed permit
area,; the state plane coordinate I2cations are listed in Attachments 9.1 and 9.2. These locations, to
the best of EFNI's knowledge, are actual surveyed locations and are not based on field approximations.
Only two companies are known to have conducted drilling programs on the Reno Creek project; these
companies are Rocky Mountain Energy {and its various predecessor and successor Union Pacific
entities) and EFNI. Therefore the data base on holes actually drilied and the hole locations is believed
to be complete and accurate. Relocation of old exploration holes, if necessary, should be possible with

@ high degree of accuracy.
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10. HYDROLOGY

10.1 GENERAL

Energy Fuels Nuciear, inc. (EFNI) is applying for a permit for an in-situ uranium project in portions of
sections 21, 22, 27, 28, 29, 30, 31, 33 and 34, T43N, R73W, Campbell County, Wyoming (Reno
Creek Permit Area). The site location is approximately 10 miles southwest of the town of Wright,
adjacent to Wyoming Highway 387. There are no major population centers within five miles of the

project. Principal economic activities are oil and gas production and cattle and sheep ranching.

This Appendix discusses the hydrology of the permit area. Surface water i¢ discussed in Sec.on 10.2
and includes a delineation of drainage basins, peak and mean fiows, and surface water quality. Section
10.3 covers ground water. Specific topics are: geologic setting, aquifer characteristics of the Ore Sand
and Upper Aguifer, characteristics of the Upper and Lower Aquitards, ground water flow in the Ore

Sand and the Upper Aquifer, and ground water quality.

Water rnights are discussed in Section 10.4, including surface water, ground water, and potential
impacts on existing water righ*s in the permit area. Hydrologic monitoring is discussed in Section 10.5
and includes topics on zor.e of control for Mining Unit 1, spacing of monitoring ring, and excursion
retrieval. The zone of control sub-section includes drawdown estimates, wellfield simulation, and

gradient reversal.

A list of hydrologic references is included as Section 10.6. Attachments 10A, 10B, and 10C are the
UPR Pump Tests, EFNI Pump Tests, and the Aquifer Test Theory, respectively.
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10.2 SURFACE WATER

10.2.1 AREA SURFACE WATER FLOW

The Reno Creek Permit Area is located on the divide between the Belle Fourche and Cheyenne Rivers
which are tributaries to the Missouri River. The most significant drainage in the permit area is the Belle
Fourche River, which flows NNE through the west end of the permit area. A drainage basin
encompassing 26.3 square miles was delineated above a point on the Belle Fourche River one-haif mile
north (downstream) of the permit boundary. The reach of the Belle Fourche River along the west end
of the permit area is 12,500 from an elevation of 5090’ to 5040’ (gradient = 21.1 feet/mile or 0.004

T/11).

The eastern half of the permit area contains the upper portions of three small drainage basins: Upper
K-Bar Draw, Upper Spring Creek and unnamed. K-Bar Draw is tributary to the Belle Fourche River. The
Spring Creek and unnamed basins are tributary to the Cheyenne River. The Belle Fourche ultimately
joins the Cheyenne River in South Dakota. The respective reaches and gradients for these drainages
are 7600°, 111.1 feet/mile or 0.021 ft/ft flowing northwest; 3150, B4 feet/mile or 0.016 flowing
southeast; 5000°, 89.76 feet/mile or 0.017 ft/ft flowing southeast. The respective sizes of these

drainage basins as defined in Plate 10.2-1 are 2.5, 2.1, and 0.7 square miles.
10.2.2 SURFACE WATER QUANTITY

All drainages in the permit area are either ephemeral or intermittent streams. The Belle Fourche River
demonstrates the most persistent flow. Steamflow is directly related to the variable precipitation. The

predominant source of surface water is from summer thunderstorms and spring snowmelt.

The nearest stream-gaging stations to the permit area are on the Belle Fourche River below Rattles: ake
Creek and above Dry Creek (23.4 and 27.8 air miles NE of the site) and on the Cheyenne River near
Dull Center (32 miles SE of tha site). Flow data for these stations are presented in Table 70.2- 7

Estimated flows compare favorably with the observed flows. It should be noted that the more frequent

| Reno Creek Permit No 479 , | Revised 2/94
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SW#2 are on the Belle Fourche drainage and SW#3 is on K-Bar Draw. The late summer constituer,.
concentrations are generally higher than spring, with variations most likely attributed to the lack of
surface runoff with the major source of water from ground water discharge to the stream, During low
flow conditions, evaporation and transpiration can greatly affect the water quality by increasing
constituent concentrations. The pH ranges from 7.3-8.3, TDS 74-2542 (mg/l), alkalinity 7-267 (mg/
CaC0,),Ca 3-285 Mg 2-161, Na8-160, Cl 7-18, SO, ND-1325, HCO, 25-415. The high summer TDS
values at SW-1 limit water use to livestock and wildlife consumption. The water quality at SW-2 and
SW-3 s also suitable for agricultural use. Surface waters meet the Wyoming DEQ livestock standards
for trace metals. The Ra,,, level of 5 pCi/l was exceeded July 29, 1978, at SW-2 (6.0) and May 15,
1978, at SW-3 (7.0).

A reasonable comparison of surface water quality can be made between the three USGS gaging stations
and the three sample sites near the permit area. The SO, values are higher at the gaging stations. [t
should be noted that th«se data are for different periods of record. These dats are presented in Table
10.2-3.
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TABLE 10 2-2 ESTIMATED PEAK AND MEAN ANNUAL FLOWS
IN THE RENO CREEK AREA

PEAK FLOWS, CFS MEAN ANNUAL

BASIN METHOD gz as 19 Qzs G50 Q100  ELOW, CFS’
BELLE FOURCHE LOWHAM 300 820 1400 2500 3600 5000 29
UPPER K -BAR DRAW CRAIG & RANKL® 300 560 780 810 1100 1400 0 Ba
UPPER SPRING CREEK CRAIG & RANKL' 350 610 790 1100 1400 1700 0.77
UNNAMED CRAIG & RANKL' 150 260 360 460 610 740 0.43

' Region 3

‘ Basin Characreristics

' LOWHAM

INPUT PARAMETERS
AREA MAX. RELIEF

BELLE FOURCHE 26.3 511
UPPER K-BAR DRAW 2.5 220
UPPER SPRING CREEK 2.1 160
UNNAMED 0.7 130
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TABLE 16.2-3. SORPACK-WATER QUALITY DATA - revised 2/84(continsed).

SITT AT DISCE b

ALL RARD W03

CB-DC 878521 45 8.8
amee2s 26 B2
0nen2y 811 &1
878827 9.13 8.2
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TABLE 16.2-3. SURPACE-WATER QUALITY DATA - revised 2/84(continned).

S DAt W2 W Al ks B B LA Cr o 1l P M
KL T88518 @82 912 970 -9.919 B9 625 -0.085 -0 010 6.8 518 042 8010 802
18510 0818 B.15 8.24-8.019 -8.83 9.26-9.085 -0.910 9818 918 9.92 -3.418 -8.019
79723 -8.910 621 9.5 0016 983 906 -9.095 9010 6010 05 0.09-8910 0.8
17 B N N 1T
SNE2 18851 R8I0 918 015 -B.019 -89 626 -0.805 -9.010 6.1 -6.18 -9.02 -9.818 9.910
0504 -8 019 646 -8.95 9010 98] 9190085 9016 -9 018 210 0.3 -89 0.0
9726 -9.919 620 985 9916 983 9.26-9.05 9018 0018 918 994 -9.018 6.9
SNED TRE511 9910 -8 10 -B.95 -9.610 -9.8) 054 -9.005 -9.010 9016 920 -6.82-9.98 0.1
6515 @02 B.11 -9.65-9.019 -9.83 983 -0.905-8.010 9018 013 0.22-9.010 6.2
9726 8810 -0.10 -9.85 -0.918 98 099 9905 0010 -6.018 046 0.5 -9.010 9.0l
W72 9018 233 905 982 -0.8 -10-9.085 -0.010 -89 016 048 -BA10 989
1 71 S X |
BI-RC B3 -~ 088 - .88 -1.9 0.85 9061 -9.910 6061 038 003 -8.001 .16
DM - - e e e BB - == == 040 082 - A1
BR-DC 830082 - B4 - G890 B0 9169661 6010 BME2 6 0.2 9081 0.8
B - - e e == B2 e e - 050 082 - B2
RS - - e e e B0 = == - A0 BB -~ 048
0620 - 886 - -0.081 - .42 0.06) D010 BB A50 9.1 982 855
CR-DC 810185 -~ - e= e e e we e e QW e e -
B2 - e e e e e e e e BB e e e
P . T ¢ B
§1048 e X I
T T &
BeslE - ‘ e e s s wm e Y m w e
317 < B B &
3 R X
ooy - - e
BT - - e e e e e e e BB
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TABLE 19.2-3. SORPACE-WATRE QUALITY DATA - revised 2/94(continued).

SITT At L1 o i Se 5i02 i 0 i lo Ra226 Th23@ Pv21@ P
SWEL 780510 -0.001 905 -9.02 9018 42-0.019 08! -B05-691F 28 -968 BB -
788511 -0.081 -8.85 -9.02-9010 1.1 -9.010-9001 -Be5-Bole 2.1 -960 59 -
788729 -0 001 -9.8% -~ 9018 819 9010 D007 -9 050010 1.2 -960 2.0 -
180921 o ve e " - -~ 881 4% - 14 068 39
SWE2 T8@511 -9.001 -2 05 -0.02 -D.018 .50 9019 P83 -85 8018 18 -0 0. »
180514 D001 -9.85 -0.02 0.6lp 950 -8.018 0.919 -0.85 -0.910 oo . .o -
780720 -0.001 -0.85 -9.92 6010 -6.10 9010 P01 085 -89 60 -06F 16 -
SWED TBES11 -9.891 -9.85 -9.02 -0.010 9.0 -2.010 0091 -9 05 -B.910 -2.60 -0.50 12.9 -
780515 -0.001 -9 65 -9.92 0018 B.90 0810 0.003 A5 -2 Q18 70 -0.68 1.8 A
780726 -0.881 -9.85 -9.02 -8.618 -B.10 -0.019 -2.081 -85 -9.918 -6 60 -6 0.60 -
180729 -0.081 -9.85 -9.82 -9.010 -9.18 -0.010 -0.091 -9.85 -9.010 e o .o
788821 o <o e - aw -~ 0.007T 4.8 -~ 980 -850 1.2 .
BI-RC 830383 -8.8 - 0.085 -8.001 -1.2 .o . -~ 8.819 “e - -~ 80
838413 - e . = 1.8 e as - oe - ne - -
BP-DC 830302 80005 -~ 0.005 -0.081 2.8 vo - - 8.819 e e - .
8313 ve - as -~ 2.3 - .o -- - o= .- .- -
838517 ve - we - 1.4 . e - o oe . - .-
Ble621 09 -~ 0018 8001 1. e - - 0.8 oo e -~ 0
CR-DC 870185 e - we -~ 148 »e - - me - - e
870212 “e - - - 1.8 - o oe . ve “e as
870385 .- - “e - 43 - -e - . - -- - -
178403 we ne . -~ 130 ae v . - - - oo -
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870521 - - - . 1.8 * - o - v - e -
878625 o ws - -~ 13.8 . . . o . o . -
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NOTES:

ll-\l s
the d

HARD
ALK =

All values are in MG/L except as otherwise noted and the following:

BF-RC
BF-DC
CR-DC

TABLE 18.2-). SORFACK-WATER QUALITY DATA - revised 2/94(costinued)

ign before a value indicates that the value is less than
etection limit. Value shown is lower detection limit.

= Hardness, in mg/l of CaCO3.
Alkalinity, in mg/l of CaCO3.
COND = conductivity, in micromhos/cm @ 25 DEG C.

Eh = Eh, in millivolts.
pH = pH, in standard units.

Ra226 = Radium-226, in pci/l.
Th230 = Thorium-230, in pci/l.
Pb210 = Lead-210, in pci/l.

Belle Fourche/Rattlesnake Creek

Belle Fourche/Dry Creek
Cheyenne River/Dull Creek




10.3 GROUND WATER

10.3.1 REGIONAL GEOLOGIC SETTING

The Reno Creek permit area is located in the south-central Powder River Basin, ten miles southwest of
the town of Wright. Rere-Juneten. Geologic structure in the permit area is relatively flat with gentle
dips westward toward the basin axis. Dip calculations on the top of the Felix Coal, a good subsurface
marker in the permit area, indicate westerly dips of 20 to 50 feet/mile (0.2 to 0.5 *)(Plates 9.2-9.6).
True dip is to the west-northwest. Outcrops in the permit area are primarily the Eocene Wasatch

Formation, with some thin alluvial deposits in stream beds.

The Wasatch Formation in the permit area consists of north-trending channel sands, with widths of
individual channels ranging from a few thousand feet up to several miles. Uranium occurs in epigenetic
roll-front deposits in coarse to very coarse arkosic channel sands. Zones of interest include the Ore
Sand, Upper Aquitard, Lower Aquitard, and Upper Aguifer. The top of the Ore Sand is at depths of 150
to 290 feet in the permit area and is massive on the western poition of the permit area due to stacked
or coalesced channels, This massive unit is 160" thick. The massive unit bifurcates into two sand
bodies in the eastern portion of the permit area, thinning to a minimum of 50+ (Structural Cross-
sections, Plates 9.1-9.8). The mineralized zone in the Ore Sand has a thickness of approximately 15
to 20 feet (PRI Environmental, 1993). The Ore Sand is confined by an Upper and Lower Aquitard
composed of low permeability siltstone, shales, mudstones, and thin coals. The top of the Upper
Aquifer is encountered at depths of 20 to 180 feet in the permit area. It is up to 80’ thick and grades
from a well developed sand in the western permit area to scattered, thin, low permeability sand lenses
in the eastern permit area. This facies change occurs along a line trending NNW through the center of

the permit area (Plate 10.3-2) with the poorly developed sand occurring east of the line.
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10.3.2 AQUIFER CHARACTERISTICS

Table 10.3-1 presents the basic well information on EFNI wells in and near the Reno Creek permit area.
A listing of wells outside the permit area in this region is presented in Table 10.3-2. This table contains
the well depth, depth to water, and estimated yield. The-aguierin-which-66me-0ithoso-Wols-ate
GOMPIOLOE+6-he-LPper-Aguieraithe-Ore-8and. Some of these wells are completed in the Upper

Aquifer and some in the Ore Sand. This specific aquifer identification was only presented protormed
where sufficient information was available and is noted in Table 10.3-2 and on Plate 10.2-1. Plate

10.2-1 shows the locations of the regional wells and Plate 10.3-1 shows the permit well locations.

Hydro-Engineering (HYDRQ) has re-analyzed the previous Rocky Mountain Energy (RME) pump tests.
These are presented as Attachment 10A - RME Pump Tests. In addition, HYDRO conducted short,
single-well pump tests on 11 project wells in June and August, 1993. These are presented as
Attachment 10B - EFNI Pump Tests. Straight-line analyses were utilized in evaluating these data with
the application of Neuman type curves to adjust the straight-line coefficient for unconfined aquifer
conditions. A discussion of the aquifer test theory relevant to the analysis of these data are presented
in Attachment 10C - Aquifer Test Theory. Both confined and unconfined conditions exist within the

permit area.

Aguifer characteristics derived from the EFNI and RME pump tests are summarized in Table 10.3-3.
The net aquifer thickness reported in Table 10.3-3 is the effective aquifer thickness, adjusted for clay
and silt interbeds and also for the screened interval. The sand thickness from Table 10.3-1 is gross
sand, which is inclusive of clay and silt interbeds and not adjusted for the screened interval. Ore Sand
transmissivities ranged from 11.4 gai/day/ft (RI-7/EFNI) to 6490 gal/day/ft (RI-1/RME). The Ore Sand
may occur as & coalesced, massive unit or two sands (Upper and Lower Ore Sand) separated by 10 to
50 feet of siltstone and shale. In either case, both intervals were screened. Thus, in wells RI-1 through
RI-9, where an Upper and Lower Ore Sand are present, both are included in the screened intervai and
contribute to the observed data. The 11.4 transmissivity value for R/-7 is an outlier (the next lowest
value is 753) and is not thought to be representative of the Ore Sand in this area. This well may not

be properly connected with the Qre Sand. Mean Ore Sand transmissivities were calculated from the
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EFN! and RME date both separately and combined. These respective values are 1800, 1950, and 1920

gal/day/ft. Mean hydraulic conductivities for the Ore Sand are 1.8 ft/day or 0.52 darcy. The highest
values for T and K are associated with the thicker portion of the aquifers. Storage coefficients or
specific yields were calculated for tests in which observation wells were monitored (RME data). Values

ranged from 1.3E-4 up to 0.11,

Table 10.3-3a is a comparison of Ore Sand transmissivity (T) values derived from EFNI (HYDRO) and
RME pump tests. In some cases, RME conducted more than one pump test on a given well. In these
cases, data for each test is shown. Values based on recovery data are indicated by parentheses.
Agquifer type is also listed for each well. The EFNI and RME transmissivities generally agree in order of
magnitude. The variations in vaiues for the same well can be attributed to differences in pump rates,
length of test, and straight-line fit. The RME tests were conducted at higher pump rates for a longer
period of time. Values can be categorized in three ranges: high = 3000 + gal/day/ft; intermediate =
1000-3000 gai/day/ft; low = < 1000 gal/day/ft. The high values are in wells with confined conditions
(RI-1, RI-3) located in the western half of the permit area (Sections 29 and 31) where the Ore Sand is
thicker and more massive. These wells are separated by an area of intermediate T (RI-2). The low
range of T is exhibited by wells RI-4, RI-5, and RI-6, which are semi-confined or unconfined and located

in the east half of the permit area where the Ore Sand bifurcates and thins.

Note the greatest variation in values is in wells having uncenfined conditions. These are much more
difficult to interpret. Some factors influencing the interpretation are the straight line fit, saturated

thickness and change with time, well storage, discharge rate, and duration of test.

Higher transmissivities will be refiected in higher well yields while higher hydraulic conductivities result
in higher groundwater velocities for an equal gradient. However, lower (intermediate) transmissivities
can result in a more uniform sweep of injected fluids with less likelihood of channeling fluids through

high permeability streaks.

The Upper Aquifer was tested in four of the EFNI pump tests. These data demonstrate the effects of

the facies change from a thick, well-developed sand in the western permit area to a series of poorly-
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developed, thin, lenticular sands in the eastern permit area (Plate 10.3-2), RI-30U has a well-developed
sand with a transmissivity of 1230 gal/day/ft. RI-15U and RI-24U have transmissivities of 13.4 and
1.8 gal/day/f1, respectively. Respective hydraulic conductivities for these three wells are 1.8, 0.06,
and 0.02 ft/day (0.52, 0.02, 0.006 darcy).

10.3.3 CONFINING UNIT CHARACTERISTICS

The Ore Sand(s) are confined by an upper and lower aquitard. The Upper Aquitard is defined as the
clays and silts [both overlying and underlying) associated with the Felix Coal. The "Felix Coal" is
actually two coal seams separated by a clay layer as interpreted from electric logs and drill cuttings.
An isopach map of this material (Plate 10.3-3) demonstrates a range of 20’ to 75’ with the thicker
interval on the eastern portion of the mapped area. This area of thicker Upper Aquitard correlates well
with the area in which the Upper Aquifer is poorly developed. Values of 20’ or less indicate the Upper
Aquitard is essentially limited to the kekx-Ceal shales overlying and interbedded with the Felix Coal.
A documented case of a coal seam having aquitard characteristics exists at the Ruby Ranch in-situ
project, six miles WNW of Reno Creek. The MW-3 well is completed in the E lignite and was monitored
during @ single-well test. The coal is at a depth of 250 feet, comparable to the Felix Coal at Reno
Creek. Transmissivity in the E lignite was determined to be < 1 gal/day/ft and the resulting hydraulic
conductivity 0.022 ft/day or 7.3 md.

The Lower Aquitard consists of a thick transitional sequence of shales, silts, and clays; discontinuous,
lenticular sand bodies; and thin, tightly cemented zones. The RN3932 drill hole on cross-section D-D'.
Plate 9.5, demonstrates the Lower Aquitard. Of the 253 foot interval from the base of the Ore Sand
to the unnamed coal marker, 132', or 52.2%, consists of shale and tight silt, reference Plates 9.2
through 9.9 (Permit Area Structural Cross-Sections). The sands occurring in this Lower Aquitard
interval are finer grained and less permeable, as described in drill cuttings and observable on electric
logs, than the Ore Sand. These fine-grained sands are laterally discontinuous, usually thin, and are

distributed vertically throughout the aquitard interval.
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Laboratory vertical permeability (k) data for core intervals in the Upper and Lower Aquitards in EFNI
RN3910C are presented in Table 10.3-7. These anaslyses were performed by Core Laboratories,
Western Atlas International, Casper, Wyoining. This test hole was located in the E/2 of the NW/4 of
section 29-T43N-R73W. The Lower Aquitard cores were taken from an 11 foot thick shale and
siltstone cored zone immediately below the Ore Sand. The Lower Aguitard permeabilities are
decreasing with depth. The value at 404.5" equates to 0.16 miliidarcies (1.5E-7 cm/sec). The Upper
Aquitard cores were taken in a silty interval, resulting in higher permeabilities ranging from 1.44 10 8.87
md (1.6E-6 10 1.1 E-5 cm/sec). The laboratory permeabilities were determined from sample plugs taken
from the larger core. It was necessary to freeze the relativelv unconsolidated core to obtain adequate
sampies for testing. The plugs were oven-dried and placed in & steady state permeameter. The
permeability to air was determined by applying a pressure differential across the sample. Flow rate and
permeability were then calculated. Adjusting the laboratory permeabilities from air to water results in
a decrease of 21.7% The empirical relationship, K, = 0.783 K,,, can be used for this purpose. The
core samples were disturbed by: initial coring, handling, freezing, plugging, and drying. Therefore, it
1$ very possible that the actual permeabilities to water in the aquitard are lower than the laboratory

values.

Two additional Upper Aquitard core samples listed in Table 10.3-7 (221.9 ft and 223.8 ft) were recently
analyzed by Huntingdon Chen-Northern, Inc. (H/C-N), Denver, Colorado. The analysis was run with
water at a confining pressure of 85 psi to simulste the overburden pressure. The resulting
permeabiiities of 0.18 and 0.28 md (1.9E-7 and 3.0E-6 cm/sec) confirm that the Upper Aguitard

possesses low vertical permeabilities to water under sub-surface conditions.

In & clastic depositional sequence, the true barriers 1o vertical migration are thin, horizontal clay, shale,
or carbonaceous laminations and/or thin, horizontal tightly cemented layers. It is unlikely that handling
would reduce such vertical permeabilities.

The two samples analyzed by H/C-N are felt to be the most representative of the Upper Aquitard
properties.
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10.3.4 GROUND WATER FLOW

Piezometric maps were constructed for the Ore Sand and the Upper Aquifer in the permit area (Plates
10.3-1 and 10.3-2). The Ore Sand map indi.ates ground water flow to the ENE with a gradient of 23.9
ft/mi or 0.0045 ft/ft. A ground water velocity of 0.09 ft/day (32.9 ft/yr) was calculated for the Ore
Sand aquifer using the following input with the above gradient: average hydraulic conductivity
{permeability) 2.0 ft/day and effective porosity 0.1. The Upper Aquifer has a complex ground water
flow pattern in the permit area due to the east-west facies change discussed earlier in this report and
a decreasing hydraulic gradient across the permit area. The west to east facies change in the Upper
Aquifer has apparently resulted in two different hydrologic systems in the permit area. The
groundwater flow in the western half of the permit area (well developed sand) is to the NW with a
gradient of 21.6 ft/mi or 0.0041 ft/ft. A ground water velocity of 0.074 ft/day (27.0 ft/yr) was
calculated for this area using a hydraulic conductivity of 1.8 ft/day and an effective porosity of 0.1,
The eastern half of the perm't area has ground water flow trending from W to NW with a gradient of
47.3 ft/mi or 0.0090 ft/ft. Ground water velocity for the poorly developed Upper Aquifer in this area
18 0.0036 ft/day (1.3 ft/yr) using a hydraulic conductivity of 0.04 ft/day and effective porosity of 0.1.

Vertical flow in the adjacent aquitards is inferred to be downward from the head differences between
the Upper Aquifer and the Ore Sand aquifer. Experience in the Fowder River Basin supports the head
in the Upper Aquitard being of similar magnitude but slightly less than the head in the Upper Aguifer.
Therefore, the head in the Upper Aquitard is thought to be several tens of feet above the Ore Sand head
(compare Plates 10.3-1 and 10.3-2).

10.3.5 GROUND WATER QUALITY

Groundwater quality data are presented for project wells having Rl, M, OB, P, USM, LSM, and WW
designations (excluding RI-10, RI-11, RI-37, & RI-41 whicn are included with the regional wells due to
their locations) and regional wells [livestock, domestic, and construction wells| in Tables 10.3-5 and
10.3-6, respectively. Project wells are shown on Plate 10.3-1 and regional wells on Plate 10.2-1. An

inventory of regional wells is presented in Table 10.3-2.
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TABLE 19.3-1. WENO CREEK BASIC WELL INFORRATION

..............................................................................................................................................................................
..............................................................................................................................................................................

MEASURFD P BOTTON GROSS STATIC

GROUND DEFTH  STICX P VELL ToTaL OF S8 OF SiND SIND SCREENED  DEVTR TO VATER LEVEL
VELL FLEVATION  DRILLED  ABGVE 1SD DIAMETER  DEPTH FLEVATION  EIFVATION  THICKNESS  INTERVAL  WATER 6/83  FIEVATION
WUNGER  NORTHING EASTING  (ft-wsl) (fl-1ad) () {in) (fl-ap) AQUIFER (-asl) (it-nsl) (e {ft-1sd) {f-mp) (ft-asl}
-1 1088861 378118 S22.T0 3300 1.5 5 My o8 4988 “#n H20 190 - 330 4864 4964 55
Ri-12 (079463 268331 532520 0.0 05 5 -~ 8 5003 un 1420 30- @0 34 4388 27
RI-13 1088858 378025 5214.50 308.0 2.0 § War 0§ 9% 897 890 206 - 08 - -
RI-14  (0B4886 380986  S144.62 260.0 16.2 5 - 08 992 {893 830 152- uS - -
RI-150 1031190 377780  5268.15 uie 0.8 5 Wi U 5057 5021 00 18- 15 1M 5080.80
Ri-16 1991232 R0z §210.07 05.0 08 § %8 0§ 4388 (Ui 1226 35 - 38 - -
RI-18 1092129 2780%8 523878 ma 0.5 5 ¥i.2 08 5004 @#n 1216 280- %3 293 M4 194815
Ri-210 1099543 379038 576 40 195.0 1.3 2 -~ U 5054 1981 130 13- 185 105 M 5012.3%
RI-22 1095115 190 25M 3860 1.5 2 003 08 4981 835 HEOD 300- W0 21952 4931.70
RI-23U0 1096338 272185  SI6S. M4 208.0 11 2 - n 5639 (R 6.0 128- 208 W9 5026 .51
RI-240 (038019 76479 12542 148.0 08 ] 138 .4 Uk 5011 4537 4.0 120 - 140 60.73 5065 .48
RI-250 1080965 J664%¢ 5073 .M {g.0 1.1 2 Hi.t W 5047 633 50.6 66 - 11§ 36.04 5038 63
Ri-28 1094363 370512 5108 81 376.0 i § me 0o 1508 4 185.0  23- W0 4058 968 83
RI-200 1094256 Q70476 5106 .88 186 G 12 | 158.3 Uk 5030 4048 820 79 - 198 80.57 5021.51
RI-320 1082613 781 SER3M0 %20 1.5 2 - S043 4574 69.0 182 - 250  IBL.45 5043.35
Al-33U 1098681 369187 5056 .08 1230 1.5 2 S 5026 5113 6.5 8- 13 40 88 5016.70
k-3 1094273 310441 510120 3600 0.8 § W 0§ 43i0 Lt 168.0 183 - 360 132.35 4969 65
RI-380 1081926 368535  S212.8! 228.0 i § - U 5113 5070 Qo SI- 200 20021 5673 00
RI-42 1081360 378300  S242.56 400.0 23 § - 108 5142 5072 M0 18- 1 285.52 1948 3
RI-43 1094105 NS¢ 2N 0.0 it § - 10§ 870 an §1.0 408 - 425 m. 4858 .55
NOTE:

¢ = BLOCKAGE AT TBIS DEPTE

0S = ORE SAND
10§ = LOVER ORE SAND
U = UPFER AQUIFER

ORE SAND ¥FLLS ARE SCREENED IN BOTH UPFER AND LOVER TONES, WRERE PRESENT.

Beviged 2/94

Awo Craek Parmit No 479

Armendment Apphc ation
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TABLE 18.3-2. [NVENTORY OF RECIOBAL WELLS AND SPRINGS TN TER VICINITY OF TEE BENO CREEK PROJECY - Revised 2/84.

.............................................................................................................................
............................................................................................................................

.............................................

DATE OF
¥IOKIBG ELEY OF  DEPTR  DEPTE TO WATER LEVEL
LOCAYION WELL PRENIY LAND SURF OF WELL  WATER  MEASORENRNY TIELD
TN -R(W)-5BC  OWNER EBD/OR MAME KONBEE ol (ft-asl) (ft) (ft-1s) (wo-yr)  (gpm) REMARES:
§2-12-6bd Undervood B 3521 Kasatch Fs. 582 2% -~ .- -~
42-72-16bb  Eard Water Spring Well 18855 Kasatch T 5849 250 1e 5-86 18
42-73-1bb Dadervood 7 25460 Kasatch F» 5185 148 - - -~
2-13-1ca Best §] B Nasatch T 51 U 168 6-65 i)
42-73-14¢d Gadervood #9 25462 Kasatch o H ) 120 .- - -~
42-73-2ba North BeClure ¥ell 18847 Dpper 5d 5115 168 k! ) -6 2
42-73-2bal  NeClore Nell 18848 Ore 5d. 5120 208 e 381 LI ]
42-13-5bha Bi-vay Well 18851 Ore 54. 5218 358 119 8-51 "
42-73-6bd 0 Beil 11 33284 Ore 5d. 5150 254 88 5-78 5
(2-73-6de 0 heil Ha 17468 Ore Sd. 5208 216 138 8-13 W
42-73-Bea Deep Nell 22 18148 Hasatch o S48 458 168 1-5) 5w
(2-73-18ch  R1-9 52564 Ore 5d. 5108 9% 138 6-93 S
42-73-11cd  Hay Cock Nel!l 18853 Nasatch Fa. 5100 s 115 1-81 1%
42-13-15ab  Rewo #1 {126 Kasateh o 5118 88 " 1-19 1§
42-73-23bc  BRI-18 52565 L. Ore 54 5153 bt} 158 6-43 - WK
§2-73-23be2  BI-38 61879 . Ore 54 5152 118 156 6-93 --
42-73-23be)  BI-M1 61866 L. Ore 5d. 5151 2% 186 6-93 - N
2-13-27a4  RI-11 52666 L. Ore 54. 5814 185 87 6-93 - WK
42-13-272d2  Bl-4# 61283 Yasatch Fu. 5814 98 92 6-93
42-13-2%ad3  BI-41 61884 L. Ore 5d. 5815 119 9 6-93 W
42-74-1ab Lagr 11 18248 dbove Dpper 54.  5ib@ 128 11 1853
2-14-3ca Tayior #54-2 14688 Kasatch Fa. 5228 215 125 1948 -~
A2-74-12db  Bed Well 18852 Nasatch T 5214 2 126 1-51 6 W
42-74-1%b  Torser ! 3821 Nasatch fe. N ) M 138 12 " 18
02-74-25¢h  Balph W) 12243 Hasatck fa. 5148 228 - --
42-74-38ac  Turmer Crest 8! 26384 Kasatch la. 5668 13 '} C-N 19
43-172-5bd Biller #1 1558 Vasatch s 5828 2 '} 18-66 .-
43-72-6bd Reby 81 1553 Kasateh o 5148 225 i 1866
43-12-38ab  Pattersom §¢ M Yasatck Fo. R 288 1] 12-12 .
43-12-30de  Cosper 818 2314 Kasatch Fa. (599 8§ 2% 12-68 -~ K
2-13-1nd Dobress #1 1556 Basateh Tn. e 08 3 18-66 .-
43-13-14b Fighway 11 1568 Nataich ¥a 5118 28 25 10-66
43-73-14d Bouse Nell §1 1557 Hasatch 7s. 5118 8 3% 18-66 -
43-73-36b Willard 17 2888 Kasateh fa. 5168 ] 18 18-42 5
43-73-4dd Killard 810 2808 Nasatch fa. S99 165 “F 6-68 b ]
3-13-4dd2  Willard 81 2882 Kasztch T 5118 1) " 6-41 1
-1 ¥illard 99 2887 Hasatch Fn. 5089 152 e 64 )
A3-73-18de  Willard 86 2884 ¥rsateh Fu. 5198 185 1] §-54 % W
(3-73-22¢4  Willard 82 2808 Ore 5d. 5138 ! ) 218 1-46 5
43-13-2%c  Pattersos i 20823 Dpper Sd. 5879 ] 15 1-45 .-
43-75-24ab  Pattersos 2 f M Nasatch Fu. 5858 " 3 -
(3-73-24dc  Pattersos 1) 2835 Kasatch Fu. 5836 268 i b-48 --
(3-73-25bc  Ondervood 88 23 Ore 5d. 5628 356 .- .- - W
43-73-254d  Cosaer #1804 M1 Nasatch Is. -- 88 b5 b-16 25
43-73-254d2  Cosmer #22 §329 Kasatch Tn LB 188 " §-70 W OwW
03-73-26bc  Willard M 882 Ore 54. 5988 W 158 6-68 "
§3-75-20ab  Willard 65 2683 Dpper 5d 5168 o 13 t-62 [
Rene Crame Parmn Mo 479 Fovasr
Ameniment ADDheeton 194
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TABLE ll 3-2. TNVENTORY OF REGIOBAL WELLS AND SPRIBGS [N TER VICINITY OF THE KRB0 CRERL PROJECT - Revised 2/84.

..............................................................................................................................
b et i b Attt ettt

RATRR LEVEL
BATE OF
LML ELEY OF  DEPTE  DEPTE T0 WATER LEVEL

Wearion WELL PRaRlY WAED SORF OF WELL  WATER  MRASORENENT YIELD
TN -R(N)-5RC  OWEEE AED/OR WaNE L H (U (ft-nsl) (ft) (tt-1s) (mo-yr)  (gpe) REBARES®
Q-13-3db  Laur 19 26955 Ore 5d. 5858 I % -1 18
-73-3b  WMllard 13 2881 pper 54. 5156 “ 65 §-41 1 W
3-13-32c¢  Yecker Well 18841 Ore 54. 5148 I LBF 1-58 §
(3-13-33ab  Dudervood #! 25454 Nasatch In. 5288 (173 i -1 .-
2-13-00dc  Duderwood #5 25458 Hasatch Te. 5208 £ - .- -
3-13-Maa  Bugervood #2 25485 Kasatch In. 5166 248 - -- -
3-13-344d  Taderwood §) 25456 Kasateh I 5148 180 .- .- .-
§3-73-344d2  Dudervood #18 25411 Kasateh I 5148 188 -- .- -
£3-13-35a  Pattersos 5 M Bpper 5. 5085 208 5 1242 -
42-13-36ac  Cosmer #11 2325 Ore 54 L 1 1] 18-68 - N
3-14-1db  Boore #2 (Briggs) 5428 Nasateh e 5028 8 » -4l W
3-74-10bd  Noore #5 5432 Yasatch Ta. 5166 % 158 1-58 5
-T4-13cd  Baker Spring §1 n2 Kasatch Fe. 53 it ] 11-18 .-
A-T4-14ba  Todd 12 72 Kasatch Te L) 168 b 1-56 .-
-14-16dd S5 016 19247 Kasatch Ta. 518 5 1% 1954 .-
-14-22c  Todd 13 20871 Basatch e S8 1 b 1956 -
A3-T4-24bb  Baker Spring 12 5845 Hasatch Mo 5086 3 ] 11-16 - W
A3-74-25da  Lawr 46 19204 fpper 5d. 5128 88 » 1953 - R
Q-74-26ddb  Lasr M 19246 Kasateh o, 5248 15 80 8- 18
A-T4-28ad  Todd 11 11 Nasatch T 5188 188 W@ 1934 .-
-T4-20da  Todd 84 M Fasatch I 5228 144 89 11-66 18
-74-35ba  Laur 13 18241 Kasatch Te 520 128 % 1841 -

t W : Vater bmalysis (Tabie 18.3-6)
Bodified after Woodward-Clyde, 1876
(W) = Mater Amalysis filed with State Rugineer; wot included iz this report.

Renc Craek Parmit Mo 478 Rewisne
Amandment Appheation 294
112693 10-27




TABLE 19.3-3. SUNNARY OF AQUIFER CRARACTERISTICS - Revised 2/84.

-----------------------------------------------------------------------------------------------

-
.............................................................

...................................

LU BEY AQUINER TRARSHISSIVITY FYDRATLIC
T TEICERSS  LOG-LOG  SEWI-LOG  BESY VALDE CONDBCTIVITY §
(1) (epd/18)  (gpd/1t) (ft/day)  (darey)
EFE] YESTS
k-1 169 -e 1788 188 38 il -
k-2 121 ve 1178 17 1.3 831 -
-3 154 - b e 3.2 .93 -
-4 124 oe 1178 1178 1.3 031 -
i-5 9% - 183 183 1.8 .y -
b-6 67 - 2 812 1.8 UN
-1 5 .- 1.4 114 8 LR
i-9 128 we 2020 e 2.3 B85 -
1-150 » “e 13.4 13.4 LX) P -
RI-150(2) kL -
k-248 13 o 1.8 1.8 (X ) b.085 -
1-360 LU »e 1238 123 21 LN
ISR TESTS

0B-1 TESY 1% o 928 520 1.1 i -
P-1 115 - 193¢ 1836 1.2 8.3 !
[-1 115 - 1680 1684 N ) 851 W
B-4 115 - 1688 1684 R 8.5T 0.0
P-18 TE5Y 113 o 1988 1998 2.2 08 -
I-12 1 - 1818 1818 .1 B.62 0.560
§-16 113 -- 11 1778 2.1 06l 0M
1-12 TB8Y 1# - 1310 1310 1.1 Py -
P19 185 - 2028 28 N ] 6.75 6058
1-1% 195 “e 1818 1818 2.3 .67 .0
I-15 TEST 115 - 1510 1519 1.8 051 -
P18 115 - 119 119 1.4 4 Rl
I-12 115 o 1848 1848 2.1 .62 .05
R1-5 TRsY L) - 864 LTI e 2 -
-2 3 - 1520 1528 2.1 0.61 #.9826
Ri-28 TESY 184 - 1556 1556 1.3 ny -
1-3 154 - 1628 1628 1.3 03 LA
RI-1 (1st test) 189 “e 8490 6498 5.1 14 -
RI-1 (2ad test) 169 . -
k-2 TSt 121 ws 1419 1418 1.6 e -
BI-3 (1st test) 184 - nmn umn 2.9 o -
RI-3 (20d test) 184 - 1508 1506 0 g8 -
RI-4 TESY 1 - 2 542 8.5 a1 -
RI-5 THSY 9% - Libe 1309 1.8 .52 -
1-6 TI5Y 67 - 5 185 66 e -
RI-7 TESY 5
RI-4 15T - - il o
RI-9 (1st test) 126 .- 51 518 5.5 18 -
RI-9 (204 test) 120 - 2928 2028 13 g -
R1-28 TESY 164 - 132 1328 1.1 e -

Reno Croex Permut No 479 Aevsed
Amendment Appacation 194
11/26/93 i 10-28



TABLE 12.3-3a. COMPARISON OF ORE SAND AQUIFER CHARACTERISTICS
DERIVED FROM EFNI (HYDRO) AND RME PUMP TESTS.

- S S W e S N W S S S W A S M SR A R S S G S S M S -~ -~

-
L W R T T e

e -

- ——— A - ——— -

WELL NO. EFNI (HYDRO) RME AQUIFER TYPE
RI-1 a8 6430 (6080) CONFINED
6000 (6190)
RI-2 1172 1419 (117@) CONFINED
RI-3 3720 3370 (3430) CONFINED
3500 (4409)
RI-4 1170 (880, 542 (561) CONFINED
RI-5 753 1300 (1520) UNCONFINED
RI-€ 812 785 (8286) UNCONFINED
RI-9 2020 4910 (2920) CONFINED

2560 (3012)
Note:
() = COMPUTED FROM RECOVERY DATA
ORE SAND = UPPER AND LOWER (SCREENED OVER BOTH INTERVALS)

Revised 2/94

Reno Crmmh Parmit No 479 fevinec
Amengment Appication 2194
112582 1029



TABLE 10.3-4.

b

820612
820614
h20622
B2e787
820723
930622
930819

Tt

820611
820622
828700
120723
910624
930629
830619

RI-1
¥ATER
HATER LEVEL
LEVEL LETATION
(ft-#P)  (fe+HSL)
19738 4972.02
107 48 4979 38
107 99 4969 B8
108,17 4365 53
19825 4865 45
182.85 4975 81
182.56 4875 14
RI-5
KATLR
WAThR LEVEL
LEVEL  ELEVATION

(f1-MP)  (f1eM8L)
28278 4838.58
282.68  4938.52
282,64 4938.56
283,15 4983885
28124 4927 .96
282.12 4N
280 40 4837 B0

RI-2
L
WTIE LEVEL
LEVEL  BLEVATION
DATE  (ft-MP)  (fteNSL)
820707 139.85 4976 .85
939624 131 6 4878 84
930819 L7 978 AL
RI-6
W
KATIR LEVEL
LEVEL  ELEVATION
DATE  (ft-EP)  (ftemSL)
B20613 32382 B4 Bk
020622 2387 B
8087 32083 T
039624 22136 BT
920629 321.24 BT 46
§30818 321.52 BT 10

ot

820618
828612
B2061)
820617
820619
820622
820707
828723
939622
alee1s

art

528613
820797
939628
30819

Ranow Crose Parmit No 478
Amenament Apphoetion

11263

WATER-LEVEL DATA - PROJECT WELLS.

RI-3
1]
KT LETIL
LEVEL  ELEVATION
(ft-MP)  (ft+HSL)
215.68  4851.92
215 62  4851.98
215.53 495117
216.35 495035
21576 4850 %4
215,93 45T
216,88 4859 62
20608 (8504
210 85 4856 81
21087 495513
Ri-T7
LT3
LI 1 LIVEL
LEVEL  ELEVATION
(ft-MP)  (fte8SL)
258.55 4955 85
250.75 4955 .45
48 64 496458
250.33 8387
Rovises
294
1030

T

20613
B28619
20622
820787
820711
820723
819622
230819

DATE

820613
120787
820708
820723
339630

RI-4
e
L1341 LEVEL
LEVEL  BLEVATION
(ft-HP)  (feemSL)
4.8 49124
W13 wna
20585 4922 5%
0098 4822 82
M50 4922 59
W eun
18980 4927 8@
199.62 4936 .98
R1-9
LT3 1]
KETER LEvRL
LEVEL LEVATION
(fe-8P)  (fteH5L)
130.22 70 %8
130.25 440138
130.40 4871 28
138,11 4871 48
131 éns



TABLE 10.3-4. WATER-LEVEL DATA - PROJECT WELLS (continued).

R1I~-19 RI-11 RI-12 RI-13
e WATER VATER e
LM LEVEL TR LEVEL VATER LETEL LM 1 LEVEL
LEVEL  ELEVATION LAVEL  ELEVATION LEVEL  BLEVATION LEVEL  TLEVATION

DATR  (ft-MP)  (fteMSL) DATE  (ft-BP)  (fie85L) DATE  (ft-EPY  (fedSi) DATE  (ft-¥P)  (fteHSL)

820613 179.31 487 68 20613 87.57  4886.13 820787 34150 4984 .28 820613 248.B2 4363 68
BB6IE 175 M 487460 828707 8860  4SM. 939638 137 44 488B 26 820707 24680 4963 79
B20618 179.20 (8T4. M B207I8  B7.98 4985 M2 930819 183 83 el
820797 179.22  4974.38 820719 BO.BE 4985 54

B20718 17928  49TA.22 930630 8738  4886.32

820719 11947 N 1)

939625 179.3) 4813 .87

RI-14 RI-16 RI-18 RI-22
WATEE LI MR LM £
LA LEVEL LA LEVEL ATER LEL WATER LETEL
LEVEL  RLEVATION LEVEL  ELEVATION LEVEL  ELEVATION LEVEL  BLEVATION

DATE  (ft-MP)  (fredS0) DATE  (fi-HP)  (fredSL) DATE  (ft-EP)  (fteMSL) DATE  (ft-HP)  (ftedSL)

820611 323.77 484710 B28610 285.97  4943.32 620611 229.65 4907 7
B2061) 323 44 484743 B2BE22 296.19  454D.19 620622 28171 483551
820622 32357 44738 820707 296.16 45401  B207HB 200 %2 483628
B207T 323.50 494720 820723 296.56  4942.73 820723 2818 4 @)
B2OTI1 323 58 ASdT 29 930819 20314 4346 15 83624 278.52 4921 7@

S3p818 2797 4811 22

Aeoe Crees Parmin Mo 479 Fevisec
AMenament ApphCEton 1N
112683 1031



TABLE 10.3-4.

WATER-LEVEL DATA - PROJECT WELLS (continued).

RI-28 RI-34 RI-36 R1-37
W LI Y LIR 1 MR
LM 1] LEVEL Wi LEVEL nre LEVEL NTHE LEVEL
WVEL  ELEVATION LEVEL  ELEVATION LEVERL  ELEVATION VEVEL  ELEVATION
DATE  (ft-HP)  (fteMSL) DATE  (ft-EP)  (ftedSL) DATE  (ft-BP)  (fteHSL) DATE  (ft-MP)  (fteMSL)
820620 14538 4965 83 820787 13T 46 48B4 3 820714 13687 81121 820714 1177 911 66
820787 14572 4964 .63 820713 13744 4964 56 828715 145.78 A% 86 820715 17778 4871 68
28713 14588 (96472 820714 13730 456479 B2OTI6 14825  .esd 9 B2OTIE 1TT70 487068
828714 14568 4864 B 820716 139.19  4862.81 820718 156.28  4987.% 520718 177.88 4873 41
820716 147 85  4962.76 820723 13170 4964 30 828719 15363 48897, 820719 17828 4971 1)
820723 14542 4963 9% 830624 132.35 4969 85 930625 155.49 4997 85 820723 11168 487379
938624 14156 4968.83 330818 132.44 4968 56 330625 18578 4965 83
930818 14157 4968 B4
RI-40 RI-41 RI-42 RI-43
LI WTH LI LI 1]
WTIE LIvEL MR LEVEL WTHE LEVEL VTR LIVEL
LEVEL  ELEVATION LEVEL  BLEVATION LEVEL  ELEVATION LEVEBL  ELETATION
DATE  (ft-BP)  (ftemSL) DATR  (ft-EP)  (freH6L) DATE  (ft-MP)  (ftedSL) DATE  (ft-MP)  (f2+45L)
129718 8585 4989.30 B20710 8948 480697 930625 295.52 408 830622 279.28 4956 35
§0719  86.86 309 B9 020719 8955 4906 99  SM@BIS 205 54 4352
93630 81 55 (801 .6 B20721  94.90 498155
939630 92.87 4383 .58

oo Creek Parmn o 479

Amendment Apphcation
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¥ATER
VL WATHE R
' ELEVATTON LEVEL VATER
un FLels . ELEVATION LEVEL
t+H5L TR \ ' ALEVATION
'Y 4408 -
ISR 1T v_"!

hr‘ " 37 / L2
9 ) e T "
B20614 31 81 8; '.N —y ‘ |
TTLL : <033 .00 n@en B b 2 1 )
62062 3186 ! W 1t 5831 2 - RN 1 )
25a"a" i IV .1 820187 1.4 2 X ’ )
0707 3224 58 - “n oo - ‘ 128123
729 121 = 820713 . - gL % 28123 | 5
oA 7 N e T G e G T

t-.iffi‘.' 5.4 5836 .28 82011

33819 : —
LA




TABLE 16.3-5. GROUND-WATER QUALIYY DATA - PROJECT WELLS (revised 2/84).

MELL it G 4 K [ Cl S04 BCOY Co3 pi pRf COND CONDf  YDS

RI1 780438 108 15 109 109 3@ - 120 (LD - 153 - 192
98512 86 178 240 118 M 6% 58 U 87 - 1385 - 1118
198518 96 #1366 0 128 -~ 58 (1L -~ 1325 S
150625 7 -~ 120 88 WE W o - - - 1138 -~ 1M
19718 8 #1355 88 182 @ g M8 (1D - 1888 - 138
821811 62 - M -~ 168 66 0 - 33 -~ 1228 - 1698
24 18 TR 1 48 46 4% 128 T 11 18 1 TS

RIZ 7e@501¢ 8¢ 25 228 78 168 670 117 g 6l - 1366 - 1188
9043 1d6 B8 (2 S8 188 oMW - - 14 - 1500 - 1422
798518 248 68 (11D 08 BB GBS - - 1.2 - 158 -~ 114
198625 24 B} (3D 98 012 833 ™4 - e - 1485 - 119
98718 251 6) 1 88 186 65 2 | N - 152§ - 1522
830624 260 B3 B2 TH 46 TR T # 1.2 68 1644 128 1JW

I3 Te511 9 2 218 88 1908 T 158 b (84, - 1B - 1158
T88517 9 22 a8 b6 W8 T8 158 O (3O - we - wie
930 1B 4 155 80 189 M 183 - 18 .- 1325 - 1828
8518 86 32 13 T8 88 48 16 - BH - 135 - B
98625 %6 21 158 T 188 51T 161 > - - B - W
190718 - 2 1% s - M - 16 - LB - 1M
930622 14 26 19 58 2.6 61 18 f T2 T 1M 1298 1188

RI4 700518 86 179 218 48 88 M 158 190 (8 - 1 - 1
7082 66 20 1T8 (2) (4 M8 24 168 B2 - 815 - m
90430 6@ 178 155 8 120 ¢ - f 1 - UK - W
98517 66 - 153 18 128 WU W P 82 - - - 19
798625 6@ 159 168 80 140 326 238 - - == 1085 - 122
90720 6@ 158 178 TR 4B 0 M N e [ -~ B
s3e622 67 M 1 48 QB W 18 7.2 T 138 8 8

RIS 788420 98¢ 21 220 B0 1290 6 1M -~ 19 - 175 - 189
THE51L I 2% 256 4 2y - M 19 - 1 - 128
790625 1M 22 25

166 75 I - -e - 1785 - 1228

- oo on ~a
L

28 M 22 e e H P 15 - 118 - 13
1086 13 2 32 120 %8 122 P 18 - 11 - 1
20788 9 -~ 283 - W m s - 16 - 14N - 1478
930629 183 22 7 51 189 % M #6959 7.1 1863 1458 1338

Reno Creer Permit No 478

Amenoment ADpHCTIOn
11/2893




TABLE 18.3-5 GROOWD-WATER QUALITY DATA - PROJECY WELLS (revised 2/%4)(contisued)

DATE ¢ ; 1 S04 HCO3 CO pi pif COND CONDI  YDS

1§ 768828 132 e | 858 112 1.4 ~ 1461
199322 118 2 ) 11 755 . " - 1536
198515 116 28 12.8 {5 187 § - - 1172
798625 l l ) 18 1 - 1387
196724 2 295 - 97 ] 8 ' -- 1452
93p628 11§ 2 12 b y.1 ELE 113 1911 148 1385

. 6N 1 - 1 [ 4 ¢ 1 - WR’
89322 i v o J i I .3
198515 3 d 25 ) ! 955 . 578
798625 3 . | 26 (561) . 9 928 - 583
190724 J 1 68 (5 i - E68
g0 ! § / 3 6 (378) 8.1 .3 963 738 569

§ TRO8ZL 2 15.8) 1 115 1 ! - 115 -- 1583
196427 o1 ) (127) il ! (1558) - (348) - 3307
108518 ) (121) ¢ 13 ( ) . - (3}5) 2587
198125 ) (1 ! 19.8 ( ) J - (82 -- 22
828788 ! - (1) . 1 - 1960 2520
838638 (381 } 1 1D ] ' 1 52

1150838630 82 | 8 )(18.5) (8.7) 316
§30819 ‘ ! : J 216 8 45

1240828711 i ’ o | . - 1128
ER 1 3 .6 2 J 1.4 885 658
938818 ! 163 | i : | 1036 b8

1250930623 ¢ 1§ 1.4 J 1 1 § 2150 1680
] 2372 1658

1385

2879

RI420930187

HAX @




TABLE 19.3-5. GROGED-WATER QUALITY DATA - PROJECY WELLS (revised 2/84)(continmed).

KELL  DaTE  TRNP P PO4 BARD EARDY  MO2 ALK AKT M ks Ba B Cd
K11 798430 - e 4] -~ 4001 179 -~ B.16 -0.085 @96 -8.816 -0.002
198512 - - -~ 298 -~ -§.818 169 -~ 066C-88) 0.8 07 8%
780518 - oe . -~ -0M 1M = 017 .88 -8.00 -0.618 -0.902
190718 - - 20 .. . 16 - om - -~ .- -
pIeead 115 - - - - -§.18 98 - <010 -8.081 -8.10 -8.10 -9.819
K12 o854 . - 32 -~ 4018 3 -~ 08 0018 6.0 (1.5-0.885
788430 S 1] ] -~ §.085 208 - B4 008 480 0.8 -8
798518 - . S - -§.081 M2 -~ 0.018 -6.005 0.0 -9.010 -0.082
94719 w- ~s R ., | o - 8 - we e v - -
3e62¢ 118 - - -~ <418 W -~ 816 -0.081 -8.18 -B.18 -0.0190
113 Te@51Y - . L - -§.018 4] -~ 0.28 0818 98 012 -8
190438 we ne = 3 - -0 150 -~ 0.0 0085 -8.03 -0.010 -0.002
798518 - - e -~ -8 1M - 0.8 -0.085 -0.8) -1.018 -0.902
94719 . - e m -~ 148 oe ve .- .- »= -
830622 138 . - - -~ 8.1 18 -~ 410208 -8.10 -9.18 -5 010
RI4 To@518 - - | | --408 169 - 485 9.010 -6.8) 0.45 008
780828 - - = 218 -~ -4 88 M -~ 0.8 4019 4.0 007 -0.00
190438 e . -~ 8 oo - 8 e - - . we we
198517 - - S 1 ¢4 ve -~ 1 we . -e ve - .
199728 - - -~ 28 - -~ 185 o- e o v - -
622 135 ve - w - -§.i8 148 -~ 100081 4.1 -9.18 -0.010
RIS 788423 - o -~ 3l - -~ 10 = o v e w o
798511 - - - 350 - . b8 »- - o - e -
194728 - - -~ 3 - v ] v o »e oe we -
191086 - - -~ m -~ 4018 1M - 505 0010 -0.85 (-1.0)-0.000
930628 149 - o - - -8 -~ <510 -8.081 -6.10 -9.18 -8.018
R16 788820 ne - S -~ -48F 92 —~ B8 (08400 00 -4
198322 we . - 4 e B 1] -~ 085 -9.085 -9.8) -6.010 0.0
198515 v - -~ A8 - -f Ml 88 -~ §.010 0010 -9.83 059 0.6
198724 v - -~ Al8 - we 8¢ o <o o e .. -
10628 148 an = we 4.8 % -~ 810 0.062 C-9.18)-0.16 -0.018

1172883

Reno Craes Permit N 478
AmEngment Apphostion

1%




TABLE 19.3-5. GROGED-WATER QUALITY DAYA - PROJECY WELLS (revised 2/94)(continned).

WELL DATE TENP P POC RARD RARDY  BO2 MK ALK ML ks Ba B G4
BT TN - - - 1B - BBl 412 - 045 -9.85 (B.1T) B.14 -.882
198515 - - 186 - B8l (48O - @43 -9.985 (9.19)-8.910 6982
M - - = MM - e (B e e e e e
9068 118 - - - - 418 () - @19 -9.801 (B.16) -8.18 -6.010
R TOBR24 - - - B8 - 4818 124 - .18 (BB -9.8) -9.910 -8 682
W2 - - - 1660 - D5 28 - (.ID-0.885 .84 962 -8.68
198516 - - -~ 1688 - 88 298 - @82 8016 -0.8) 6.69 -9.662
199125 - - - 118 - - 2 - e e e e e
90638 126 - - - Al I - 19 -8 (-8.18) 8.18 -8.018
RILSOOSOR38 125 - - - - @18 11 - -f1f 6.061 -9.10 9.1 -6.018
990018 158 - - - - R 26 - -B10-68 -B.16 -8.18 -B.85
RI2A098622 138 - - - - B8 W1 - 419 0.061 .10 -9.10 -9.918
9B1s 1B - - - B3 NB - @18 0.082 818 -3.10 -6.85
RI2SO9IB623 185 - - - - B8 42 - R0 -G8l -B18 -8.16 -6.010
9818 11T - - o e RIE 27 - 51006 -0.10 -6.10 -4.85
RISGOSIOE24 185 - - - @18 289 - -9.10 8001 -9.10 -6.10 9919
MBS 1 - - - - -AR8 28 - AR08 18 818 -8
RIA2COMIOT 158 - - - - B8 B - A16-808 818 0.10 9010
PACOO MR - - - - Bl % - B8 -B -0.10 -9.18 -9.010

Rene Creek Permin No 478

Amangerant Apphcstion
112693




TABLE 19.3-5. GROUED-WATER QUALITY DATA - PROVECY WELLS (revised 2/84)(continmed).

WELL Dt G Cnt Co Co I fe et B b L1 Yo o
11 798430 -3 010 -~ -4010 818 8W -~ 308 01000085 485 2@ 012
199512 -8.019 . ~-.018 -8 018 81 -~ -0.810 -0.018 -3.001 805 -9.92 -9.19
798518 -9.819 -~ -§.010 936 8010 -~ -§.018 0.010-0.0005 985 282 @15
199625 o - o -~ 0.% - - 0 - . ne oe
198719 - . as e - 018 " -~ .98 ad we ee s
930624 -8.95 . -~ .00 918 -9.85 - 48 0850081 010 885 B
RI2 788514 -9.810 - -~ -4.018 918 0 -~ -9.018 0069001 B85 082 016
190458 -9 919 -0 810 .16 - 010 0.P9-000e5 0.5 BB 812
798518 -8 910 - 4818 14 210 -~ 3010 92200085 -85 982 030
198625 be - .- - 18 e - 8l -e - - .
198715 e - - 1.1 .- -~ .28 e - - o
80624 -0.85 . ~-400 418 18 ~ 48 01)-0.801 810 005 .29
RiY 788517 -8.919 -~ -§.010 -6.10 &M -~ 300 002 0.0 -8.85 282 (B6D
190438 -6 519 ~-4.010 818 882 - -9.010 0950085 -85 - -8 88l
198518 -0.018 -~ 408 022 W -~ -f.010 0.06-0 0085 085 982 017
198625 . .o . -~ R o - M v e - -
198718 oe - .- -~ 1 v - M = -s o -
§ie622 -0.85 - -~ -8.818 010 AU - -85 609206 910 00 485
RI4 788518 -0 916 “w -~ -.810 -0.10 821 -~ -§010 0000 900 €05 48 010
780828 -8.0.38 - - -8.018 018 &1 -~ -0 .85-0.0085 -9 05 982 -6.10
e - »e - - - 0.28 - -~ (A3 - e — -
190517 - - - - 4.3 e -~ 3 ve v - we
190625 ae . os . - LU .o - 0.9 " o e b
198720 " . - v - » -~ 0.8 - .- ae “*
930622 -0.95 “e --8.018 020 001 o 48 (R0 210 085 0.8
RIS 790423 -~ - . - - (41 - -~ B.15 e - ve =
198511 - - . v -~ e - - M s - o v
199625 o we ne - - (45 -~ 0% .o - - "
196126 - o~ . - LI . -~ 0.8 - e we -
191006 -8.9! - -~ 486 087 B U 48 000080 895 -804 -2 06
939628 -9.85 "= -~ 4018 -8.18 09 - B85 010-0.001 610 005 8.8
RI6 789628 -0 919 . -~ 4018 022 022 ~ -§82 08590085 485 -8B -0.18

Rane Creek Parmit No 478

Amendrment Apphcanon
1112693




TEBLE 10 3-5. GRODND-RATER QUALITY DaTh -

PROJECY WRLLS (revised 2/94)(contimumed).

¥ELL  Damk Cr  Crt Co Ca I Fe  Jet Ph L1 fig o | FU. 1K)
BI6 109322 -6 818 - -~ -4 018 022 6.13 -~ - 918 B.09-0.0885 -8 85 -802-9010
188515 -8 018 - - -4 018 032 842 -~ -f P18 e PB-2 0085 -8 85 -8B 84
1998625 -- - - - - 1.5 - -~ B -- - .- --
188724 - - .- - 8.3 - o K - - - --
830628 -8 .85 - .- -l #16 -6.10 -285 -~ 385 086 -888 -9.18 -9.85 -0.85
BI7 798322 -8 918 - -~ B 018 (B 84) B - -§. 85 0. B4-9.0085 -8 85 -0.85 -8.018
788515 -8.818 -- -l !ll (899 .U - -8 818 60280085 -685 682 928
798625 .- - - - -~ §.88 - -~ .86 -- - -~ --
198724 -- - -~ - - f.2 - S X -- - -- --
938630 -8 85 -- -~ g 018 823 -8B - 485 0.82 9081 -8.19 -85 -8
K19 T8@B24 -8 810 -- -- -l.lll .18 620 - -8 82 00400005 -985 -9.82 -218
790427 -6 .918 - - 5019 -8.18 8.9 -~ 3018 B.27-60885 885 287 919
190516 -9 918 - -0 lll 8.22 8.8% - -gB1f 0.22-9.0085 985 -8 B2 8
199728 -~ -~ B8 - - .18 .- - --
939638 -9 85 -- -l '!l 418 413 -~ 885 6.19-0.081 -B.19 -8.85 -8.85
RI15083863¢ -8 95 - - <818 1.1 B8 - g @5 -9 B0 -4 001 -B18 -0 E5 8.2
939619 -8.85 - -~ - 818 18 885 -~ -85 0010 -0.00 -6.10 685 6.8
R1240830622 -8.85 - -~ g 010 852 9.8 -~ -85 9.16-6.841 -8.19 -85 @10
a3e81y -8 85 -~ 8010 078 -85 485 6.15-0881 -8.186 -0.85 @19
R125093862) -8 .85 - -~ - 818 -0.16 -9.85 -~ B85 .40 808 B 1R 685 0.3
939819 8.8 e -~ 010 -8.18 8T - <485 655 888 -6.18 985 @58
BIIG0936624 -B. 85 - -~ -§ 818 -8.18 1.9 - -§.85 0.16 -0.081 -9.18 885 @828
9ig818 -8.85 -- -~ g8 019 12 -~ <585 0.20-9.08 -6.18 805 8.3
R1420830107 -4.85 - -~ -§.810 6.18 £.18 -~ -§85 0.12-0.8 218 -8B 212
K1430938187 -9.85 . -~ 4610 811 885 - B85 0018 600 818 -BB5 886

Rano Creek Permir Mo 47§

Amenarment ADGHcstion
11/2893




TABLE 19 3-5. GRODED-WATER QUALITY DATA - PROJECY WELLS (revised 2/94)(continued).

WELL  DATE  M03  Se Mg T In 0 Ra226 TA2M 5102 DSSWE  OF  Be b
RILTOMI8 905 -6 095 6010 605 (B26) 884 33 8% B4 - - W
199512 820 -9.010 -8 910 -6.05 6085 (825) - - -B.18 - - 18
199515 0.0 9095 0610 685 69 B8R - - 16 - - B
90625 - - - -85 - 0M) - - - - "
e - - - 885 -~ 0.3 42 050 00 - - - 10
T LI
964 6.0 D00 - 8196818 8B 03 2.4 - e e
B2 0504 @18 (DB B0 665 005 G B6 - - B8 - —~ 168
99430 9016 0095 9910 B85 611 B 15 6% AW - - 158
510 006 0085 B8 BB BB B - - B2 - e 2
99625 - -~ -~ 485 - 0 - - - - =
908 -~ - - B85 - 000 20 65 12 -~ - - 1
96U 918000 - 818 GO0 11 - (69 - . e
B3 780517 .60 PG 018 995 B M5 (R20 - - 13 - - 18
1L T = | B
9046 9010 905 9018 995 (925 B BT BN 855 -~ - - 1S
199516 9.95 905 9010 605 68 €@ - - 612 - - 18
190625 - - - B85 - 08 - - - S
99718 - - - 485 - 881 17 68 075 - - - 1M
9962 916 900 - 61000 6 85 - (BH - - - -
RIATOSI8 (S0 00 0110085 81D - - AW - - -~ 18
T2 926 905 910 965 0085 e -~ - A - - - 2
1T I e |
1 R | I
9625 - - - A8 - OB - - e e e e
W - - - 485 - B % - 12 - e e -
00622 910900 - 08008 €8 2 -~ 83 - - - -
RIS TOMZ - - e o O e e e e e e 1
T e I T I
90625 - - - 485 - 0M) - - - e e e
M - o~ - 485 - 00 185 L1 0M - - - 18
Wi 909 908 962 985 0BG - - 1) - - -~ 19
1 TR
930629 816 -8 M1 400 005 0086 136 - (159 - - -

Renu Crmek Pacmit No 479

Amenament Apphcetion
11/26/83




TABLE 18.3-5. GRODED-RATER QOALITY DATA - PROJECY WELLS (revised 2/94)(costinsed).

WELL  DATE O3 Se U¢ T b 0 Ra226 Th2)§ 5002 DSso OF  Be Db

RIG 7To0028 -8.10 (B 02)-8 616 -9 05 0.05 (B.1D) - - 4.1 e - -~ 8
190322 -0.05 -0.005 -0 018 -9.05 BOIR 6B (2 (4D A - - -~ 118
THESI5 -9 05 - 085 B0IR 0B 013 B M - S N - . - I8
798625 - v -~ 4.0 -~ 0.8 - - - -~ - -~ M2
198724 . ~e - 4.5 -~ 082 (22 Y4 015 oo oe - 19
830629 -9.18 0.891 - 418 083 48 1% - 2 o . - -

BIT 790322 -0.05 -0.005 -0 8¢ 905 6005 @80 43 450 93 - o -~ 18
THE515 11 -B 085 R 010 -2 85 8B4 0B = -~ 1.3 " me -~ 180
198625 - - -~ .85 - 8.819 - we we - - -
18724 - - -~ 4.8 -~ §M2 13 04 9D " v -~ 188
930438 -9.19 -8.001 -~ <010 -0 0108 000 1§ -~ 39 " o - .-

BIO 760624 -9.10 0.010 -9.018 -2 05 -0 085 08! v -~ 418 we - - (350
198427 -0.05 -9 095 B 018 285 (B.25)8. 8 2 1.8 028 ~ e -~ 160
THH516  B0T R 085 088 405 A0 0B - - -§.18 - e - W
198725 - - -~ 4.8 - 8.082 2 28 815 v .- - b
120789 »e - - - - 4.8l - o o - ’ - e
930630 -0.10 -9.80! -~ B8 0B5-90000 T35 -~ 138 Ae - e “e

RI150838638 -8.10 -9 96! “ <810 -0.010-0.008) (-9.20) - 112 - ve - we
830619 -0.10 -6.981 -~ 18 402 ¢M) 1A - 3.3 - on - -

RI240828711 - % o . -~ 4.8 - o= oo we ee " -
3622 -9.10 4.9 - <10 002 018 16 - 1.1 -- .. - o
§30819 ( 8.30) 8 82 -~ <418 B0 8 4.9 - i e o ‘s v

RI250900623 -0.10 -0 891 -~ 410 M 8B 21 - .3 - v - -e
930815 -9.10 -0.001 ~ 400 400 0085 2.4 -~ 18.2 ve - - o

R1300820713 - “o o e - 1.0 - e - pa o o -
938624 -9.10 0. 00! - £ 0.02-0.088) 11 - 1.2 o “e ve =
830819 -0.10 -0.891 -~ -§.10 8.8 084 2] 18.2 - . .

RIA2CON0I0T -8.1¢ @099 - 40808 2T (W -~ 1B - -

RIAICRI01ET -8.19 9.097 -~ -§18-0010 49 n -~ B8 o - - s

FBano Creok Permir No 478

Amendment Apphication
192693




TABLE 16.3-5. GROUED-WATER QUALITY DATA - PROJECT WELLS (revised 2/9¢)(continued).

WELL  DATE MO Se g T b U Ra226 Th23@ 5i02 DSSGE OF Be Db

NOTES:

“-* sign before a value indicates that the value is less than
the detection limit. Value shown is lower detection limit.

An "f" subscript on a parameter indicates values were field measured.
HARD = Hardness, in mg/l of CaCO3.

ALK = Alkalinity, in mg/l of CaCO3.

Calculated sum of dissolved solids, in mg/l.

&
0
=
i

Total Hardness, in mg/l.

:

ALKT = Total Alkalinity, in mg/l.

All values are in MG/L except as otherwise noted and the following:
TEMP = water temperature, in DEG C.
COND = conductivity, in micromhos/cm @ 25 DEG C.
Eh = Eh, in millivolts.
pH = pH, in standard units.
Ra226 = Radium-226, in pci/l.
Th23@ = Thorium-230, in pci/l.

( ) = OQutliers

Reno Creex Parmit No 479 Reviaec
AMenament ADDhCetion 1754
11/28/93 10-42



TABLE 18 3-6. GROGED-NATER QUALLTY DATA - REGIONAL WELLS

WL Ca L] L] ! {1 504 BCO3 COD ph  COND TRWP  TDS

(17214d 761130 330 188 255 6.6 1T 1870 186 - . -~ 8.8 198
(173422 761138 228 i W8 64 998 1078 9] > -~ 9.8 1640
(272284 761130 340 125 250 82 150 1760 189 - “s -~ 108 2712
127228ed2 761138 489 265 575 118 20 2060 A2} n -t -~ 6.8 5188
{2732ba2 761130 218 76 6 88 28 b6 1M - . -~ 108 1518
42735ba 820727 Ll -~ 188 -~ 110 W 7 - 1.5 -~ 11
42138ca 761130 25 128 O 65 -1.8 9592 2% e o - 12.8 1688
427318 780824 W 60 8 159 148 115 18] g 1.1 1718 - 1503
198427 45T 121 128 119 148 136 JQ =~ T N - W

798516 435 121 168 10 159 1568 2N - T4 IS - 2582

790725 465 132 250 118 15 1875 IM g 1.3 928 -- 2821

0o 10 - - %16 228 - 11 168 - 2528

939838 281 81 43 81 145 14 212 #7105 128 M
427320 761138 225 8 MO 78 11e M 2 - ~a -~ 188 1228
27323bc 790421 152 51 88 129 S8 W) T4 1448 - 1176
19856 160 ) "o . i -~ 14 138 - 9

e In (UL N U B N B | L 18 133% S

21323 820718 WY ne 9% *s W9 -~ 1.8 1285 - 1358
21327 TH0825 1180 @ & 88 188 e 2 g 11 e S
198427 126 6 1560 89 1090 36 2N = 14 W8 - R

Reno Cremk Parmit No 479

Ananament Apphc siion
11/26193




TABLE 19.3-6. GROUND-RATER GUALITY DATA - REGIOMAL WELLS(comtizued).

(] TARS 1A Ca ¢ fa I €l 504 BCO3 CO3 pi COND TREP DS
Q1302073c 198518 1M 5¢ 88 19 188 M6 2N g 7.2 1146 - 182
1987125 138 54 W T8 18e 42 2% g 1.0 1628 185

42732724 827819 118 [} »e a0 8 2% -~ 1.1 978
427331de 761138 81 % 188 4% 3@ 115 2% .- .- 188 42
427336bb 761138 1] b} 2 49 58 My a5 oo - -~ 188 57
42741240 761138 319 156 M %1 128 1w M . 8.8 2219
43723de 761130 120 46 2 64 129 W2 19 - -e i W
A07236ac 761138 388 285 185 86 D@ 2088 149 -- - - s 0w
2731db 761183 135 55 3 64 -18 383 29 B4 1108 188 8L
Nt 58 -- 158 -~ 198 W 14 - 18 11ee -~ 825

(37318dc 761130 13 35 ¥ 36 58 28 2% " -e - 188 688
Q37325 TH1130 6.4 1.2 1M 1.7 194 2 - - 09 275
£373260b 761138 235 A 3 13 88 1 62 - .- 188 2228
A7328ab 6114 228 5 43 18 s W - 15 UM 48 11N
61138 228 5 M 43 18 2 2% .- - - 84 1IN
4373320 THLIM 345 118 B 08 98 128 254 -~ 81 088 99 1368
TR M5 110 66 88 S8 128 284 - oo - 5.0 1968

Renw Creek Parmit No 479 Fevan
Amendmaent Apphcetion 194

112983



TABLE 19.3-6. GROGED-WATER QUALITY DATA - RECTOMAL WELLS(comtineed).

LY un la L1 LH 4 €1 S04 @ECo3 cod pi COND THEP DS
742400 TEIL20 146 69 15 N O We s M . - 6.8
437425da 761103 3 u 1e 21 e % W -~ T8 B 188

161138 §3 118 21 38 % I “e . - 188
780125 1] 2 2 38 14 @ M ¢ - .- -
Reno Crmek Parmit No 478 Rev et
Amendment Apphcation 294

1172683

1048



TABLE 18 3-6. GROGND-WATER QUALITY MTi -

RRGIONAL WELLS(comtinmed).

WELLY  um P OBARD BARDT  MOZ ALK ALEY Ml ks Ba B4 Cr

72144 761128 - 10M 1680 60 1%

41734aa 761130 838 %8S P BB B8 2 B2

4212284 761108 <1300 WM - 15 285

421228¢d2 761130 1798 2640 - Mp 35 - - i

42732ba2 761128 1930 MUE S GBS -BEie 850 818 @ M8

42735ba 761130 - -

42738ca 761138 ' | U2 %8 R -AEe 5B 020 P4 -

27318 189824 1 I N U BB P82 080 0010 -0 MR 0BP
198427 - 1688 - B 5 28 §79 0085 B 04 982 -0 M8 -0010
198516 - 1688 - 88 298 82 D018 B0 989 -9 A2 0010
198725 - 1M S e  se me se ee  we
ke - - - 48 1N B3 EM 98 8188810 0B

A27320ac 61108 - . ) W25 9@ BEe 050 6.8 BEM -

273200 190421 -~ S8 - A 88 15 G365 -0 085 @92 -0 010 -0 002 9 AP
198516 - 588 - e < BB -0 M5 B P82 -0 082 -8RI
W - B -~ 13 e e e e ws e

Q27320 190421 -- - . e e - e e .

A2732%c TO0825 -~ 8 - 408 1M R RN YRR NI
" - N - 198 s e e e e s
798516 - M - 182 - e es

Reno Creer Parmio No 47§
Amenament Apphcation

112993

294

Hevinec



TABLE 19.3-6. GRODWD-WATER QRALITY DATA -

RRGTONAL WELLS(comtinued).

LA | P OEARD BARDT  MO2 ALK ALET ) H Ba B 04 Cr

42732%ac 198125 -~ 568 196 - . . -

427327ad THB825 » - -

427331dc 781120 ¥ L - - -

4273360bb 6116 - W -~ T8 178 8850810 950 010 B2 -

427412db 61120 - - T8 8 178 895 -8 00 -0.50 -8.10 6 o84

437238dc 761138 - - §8 158 8% o

437238ac 761130 - 160 LN . - -

437314 761183 S - ) -~ B85 -0810 -850 219 0082 -0.08)

£37310de 61130 . SR+ R { L R I N LI N U - <818 -850 0.0

437325bc 761136 - - W - 182 W5 00500 -850 010 RO -

43732600 TRILE - - m - 8 85 -8.05 -9.010 A58 -6.10 B --

A27328ab THIA - A} - -~ W = B.10 -0.018 -850 -1 0004 -80S
e - - B - 208 5 .- .10 -B.019 -9.50 -9.10 0884 "

437332ab 76114 - 1382 e 8 - BB -08I0 D50 010 0804 0080
Wi - - 1M <200 255 995808 050 .10 B w

3742400 61130 -~ - M - - ve v -- ¥

pradaselp ashedigy o
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TABLE 18 .2-6 GROGND-WATER QUALITY DATA - RRGIONAL WEKLLS(comtinued)

BARD HARDY  BO2
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TABLE 10.3-6 GROWED-WATIR QUALITY DATA - REGTONAL WELLS(contimmed)

MILL* DATE  Cat lo Ca ! fe et Pb L1 L1 o H W0

417214d 761130 = . -~ .51 1l 828 -~ am .- .- . .-
4173400 761100 -9 005 @2 #m 029 @1l N 16 4M -~ R
427228cd 751130 »e “* -~ 8.0 886 072 - B - . -
427228cd2 761130 o . -~ M 1) 16 - Ll
42732522 THII00 - 085 AB1D M B2 818 BB B2 PB4 B2) AW -~ n

42735k 781130 - -- - - . - -- .e . - b 55

2128ca 761130 -9 095 @010 005 -0.18 B29 128 B85 090 0. M oe -- .81
427318 Toe824 = - 4010 18 0 - B2 B840 0085 @8 862 918
190427 oo -~ 408 010 820 - 0818 82190085 985 982 410
198516 - -~ -4.018 822 A% -~ -3 010 B12-90085 985 @2 0.6
798725 - o pe - .68 - S B - - v .
$36639 - -~ <4018 -0.18 071 ~ -85 .15 -0801 910 485 085
A27320ac TELI30 -2 B85 @00 00 B 14 B 2T &84 At AN -~ 0.818 -
27323bc 798427 e -~ -4.010 .18 . - 010 -0.05-0 0085 -9 85 4@ 018
198516 - -~ -4 018 67 -~ -f.010 B.20-0.0085 485 4@ 07
158724 v - w -~ 8.5 - S R »e an . o
{27323bc 190427 oe - .o v — - - - . - o .
42732ac 780825 - -~ 400 032 08 - -H B.15-0.0085 485 882 -0.18
198427 - . . - 1.5 o -~ 8.2 o - o -
198516 "o -4 o * 2.1 - - .28 - o ha .

Ao Cremh Parmit No 479 Revined
Amandment Agphcation 1794
112893 1049



TABLE 18 3-8, GROUND-WATER QUALIYY DATA - ERGIONAL WELLS(contimmed)

161130 -8.885 9.918 @.018

8.085 9019 -9 985

TE1130 -. 005 6.819 -
> 61130 -8.985 -0.965 -
€37326bb 761130 -0 985 8.82

437328ab TE1IM ' .
TRI108 -8 085 #.918

161184 - -
161138 - §619

il
{
‘f Mo suk Pave No 478

| Amenament Appiicatior
| 28793




TABLE 16 3-8, GROUED-WATER QUALITY DATA - REGIONAL WELLS(coatinsed).

KILL*  DATIE  Cat Co Cu ; fe et Pb L1 ig ¥o  FO 1K)

37425da 761183 *s -~ B85 8.8 849 -~ 88 085 4% - 8018 .
T61126 -9 085 G819 B M5 A8 681 @43 901 BB AW -~ §.018 -
180125 - B85 -8910 036 88T 950 -9010 2010 908 -85 885 918

Rene Craax Parmit No. 478
Amendment Appication
11/26/43




11 »
VELL

116406

§27228¢d

427220cd2

DATE
£1138
61138

161130
161138
§1130

!,cqg.
- .

4.738ca 781130

{27318¢c THBRZ¢

190427

198518

198725

828788

S1p638

427328ac 161130
(27323bc TH8A27
78516

198724

{27323bc 828718
42732%ac THB82S
198427

REGTONAL FELLS(comtinued)

TABLE 18.-6 GROUND-RATER QUALITY DATA

01 Se i f Ra228

(XK
§o05 @000 -9 d 982 B4

8

XY
po95 e Ber L@ B 8

88
BO85 EM2 eM e @@l 09
B8 086 4010 685 -0 BBl -
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: 485 - iW B
.- - 4.8 :
.18 -8 84l B8 085 -0 08 15
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.l~45 210¢

g.18

.9

b 159

N BN

o
- .- .
N -y
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2683
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Nee

1559
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205
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TABLE 1§.3-6. GROWWD-WATER QUALITY D4Td - REGIONAL WELLS(comtinued).

L un ¥l Se g i in U Ra226 TR238  5i02 DSSOM ]
42732%ac 790516 -8.85 - 278 -- - - 638 218
196725 - 4.8 - be 878 2.2 168 230
1273274 827819 - . - B.25 .- -
{27331de 761130 - . -4 M 12.9 395 -
427336bb 761139 0085 -9 B M2 B BB 020 eMe L4 562
4274124b 761130 -9.005 0 4 -0 PE2 1.2 -8.882 .2 .38 .8 2888 -
372384 761130 - - - -~ .88 1.8 22 .
437236ac 761138 - -8 M2 8.8 2884 .
$37314b 761183 08 -6M a2 81 - - 8.8 67 -
828721 - S . - - - - -
4373 18de 761138 - -0 M5 M. B2 B9 PeeE A0 Blb ) 657 .-
§37325bc 761128 - -0 B2 P M2 B0 -Ae8 828 B §8 261
37226bb 76113 - -85 B e M2 B2 a2 P oM 0@ 208 -
£37328ab THIIM - A 1M A Bl -~ 458 008 109 10N .-
761138 - -0 B M2 Bl B B 08 189 103 -
437332k TE1IM - AW AW EM BB - 8 018 50 186 -
761130 - A5 A M 98D e a0 918 N Y | -
Fﬁoc'm Parmyt Mo 479 Aevinec
Amendrmant Apphcation 1%4
11/2683
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TABLE 10.3-6. GROGED-RATER QUALITY DATL - REGIONAL WELLS(contineed).

FELL™ Tt §03 Se i V i 0 Ra226 Th2}  5i02 DSSOM i

742400 761100 * - we * -~ 0. - -~ 88 123 -
437425da 761183 - -4 88 -0 085 B2 B4 P ot S K k1 )| -
161138 - RS -0 A2 B4 BMI P P 189 181 -
o125 .10 AR 960 985 BB -8 M L ne . 354 ne

NOTES :

"~" msign before a value indicates that the value is less than
the detection limit. Value shown is lower detection limit.

HABRD = Hardness, in mg/l of CaCO03.
ALK = Alkalinity, in mg/l of CaCO3.

DESUM Calculated sum of dissclved solids, in mg/l.

HARDT

Total Hardness, in mg/l.
ALKT = Total Alkalinity, in mg/l.

All values are in MG/l except as otherwise noted and the following:
TEMP = water temperature, in DEG C.
COND = conductivity, in micromhos/cm @ 25 DEG C.
Eh = Eh, in millivolts.
pH = pH, in standard units.
Ra228 Radium-226, in pci/l.
Th230 Thorium~-230, in pci/l.

SOURCE: WOODWARD-CLYDE CONSULTANTS, 1976.

* Location - T_N, R W, SECTION
descending quarter sections

b | a ac = NE 160 acres
SW 40 acres

Rero Creex Permut No 479 Ravised
3 nenoment Apphoation 194
§j ra8m3 10 64



TABLE 10.3-7. SUMMARY OF LABORATORY AQUITARD PROPERTIES.

S T e P L L S Lt o T b Tt Tttt ittt ot tP -ttt T T
o i e G5 o A S -, G we W s D R S A e RS AR N -

T -

WELL AQUITARD DEPTH VERTICAL PERMEABILITY
FT MD FT/DAY CM/SEC
EFNI UPPER 221.9 5.01 @ 1.6E-2 5.4E-6
RN29102C UPPER 221.9 2.18 *x 5.4E-4 1.9E-7
UPPER 222.0 9.50 @ 2.9E-2 1.0E-5
UPPER 223.0 9.55 @ 2.9E-2 1.0E-5
UPPER 223.3 1.44 @ 4 4E-2 1.6E-6
UPPER 223.8 0.28 xx 8.5E-3 3.0E-6
UPPER 225.0 9.87 @ 3.0E-2 1.1E-5
LOWER 384.5 Q.85 @ 2.9E-3 1.0E-6
LOWER 398.3 1.44 « 4 4E-3 1.6E-6
LOWER 398.5 .69 @ 2.1E-3 7.5E-7
LOWER 400 .0 1.12 @ 3.4E-3 1.2E-6
LOWER 4902 .5 .19 @ 5.8E-4 2.1E-7
LOWER 404 .5 2.16 @ 4 .9E-4 1.76-7

*x FRACTURED
xx PERMEABILITY TO WATER @ 85 PSI
@ PERMEABILITY TO AIR

Revised 2/94

Ranc Crees Parmit No 47§ e iaed
ATOOETIONT ADDHCATION 2%
11726M23 10-8%



10.4 WATER RIGHTS

10.4.1 SURFACE WATER RIGHTS

A report from the Wyoming State Engineer’'s office indicates that there are no adjudicated or
unadjudicated surtace water rights within the parmit amendment area, nor within one-halt mile of the
permit amendment boundary. Where ground water is transported to the surface for use in stock ponds

and reservoirs, rights are granted under ground water appropriation permits (see Section 10.4.2 below).

10.4.2 GROUND WATER RIGHTS

104.2.1 ADJUDICATED WATER RIGHTS.

There are no adjudicated water rights within the permit amendment area, nor within one-half mile of

the permit amendment area.

104.2.2 UNADJUDICATED WATER RIGHTS.

The following hists all unadjudicated water rights issued in the form of ground water appropriation
permits by the Wyoming State Engineer's Office. Each entry below lists the permit number, the original
applicant or owner and address, or subsequent owner if recorded with the State Engineer’s Office, the
type of well, well name and the general location of the well as taken from the Statement of Completion
on file with the State. All permits on file have been listed and include active permits, abandoned
permits and cancelled permits. Each permit is identified on a map entitled "Permitted Ground Water
and Surface We'or Map” (Figure 10.4-1). See the chart under 10.4.2.3 below for all completion and

abandonment int rmation available in the files of the Wyoming State Engineer's Office.

The list below i* divided into two major sections: (i) wells within the permit amendment area, and (ii)
wells within one-half (1/2) mile of the permit amendment boundary. Under each major section, wells
are divided Iinto two minor sections: (i) active or current permits; and (i) cancelled or abandoned

permits.

Aono Craek Permit No 479 Revised 2/94
Amendment Application

11/26/83
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Permit No./Owner
{ r ription

Permit No. P61B67W

Union Pacific Minerals, Inc.
PO Box 7

Ft Worth, Texas 76101-0007
Monitor Well: RI-21U

Permit No. P52559W

Rocky Mountain Energy Co.

now known as Union

Pacific Minerals, Inc.

PO Box 7

Ft Worth, Texas 76101-0007
Monitor Well: RC BM 4 now RI-4

Permit No. PE1870W
Union Pacific Minerals, Inc.
(address given above)
Monitor Well: RI-24U

Permit No. P2880P
Edward R. Willard
410 W 6th St

Gillette, WY 82716
Stock Well: Willard #2

Permit No. P52560W

Rocky Mountain Energy Co.
(address given above)

Monitor Well: RC BM 5A now RI-5

Permit No. P61868BW
Union Pacific Minerals, Inc.
(address given above)
Manitor Well: RI-22

Permit No. P2883P
Edward R. Willard
(address given above)
Stock Well: Willard #5

10.4.2.2.1 ACTIVE PERMITS WITHIN PERMIT AMENDMENT AREA

n cription
T43N, R73W

Sec. 21. NEUSE%

T43N, R73W
Sec. 21: SWUSE%

T43N, R73W
Sec. 21: SWWSE%

T43N, R73W
Sec. 22: SE%SWY

T43N, R73W

Sec. 27: SWY.NWY%

T43N, R73W
Sec. 27 SWWUNWY%

T43N, R73W
Sec. 28: NWAUNEY

Reno Creek Permit No. 479
| Amendment Application
1172593

| Rewvised 2/94




Permit No.P90238W
Energy Fuels Nuclear, Inc
1200 17 St Ste 2500
Denver CO 80202
Monitor Weil: RI-43

Permit No. P92896W

Energy Fuels Nuclear, Inc.

{address given above)
Monitor Well: MP-8

Permit No. P61873W

Union Pacific Minerals Inc.

(address given above)
Monitor Well: RI-28

Permit No. P61874W

Union Pacific Minerals Inc.

{address given above)
Monitor Well: RI-30U)

Permit No. P61B77W

Unmion Pacific Minerals Inc.

(address given above)
Monitor Well: RI-34

Permit No. PE1878W

Union Pacific Minerals Inc.

(address given above)
Monitor Weill: Ri-35L

Permit No. P92894W

Energy Fuels Nuclear, inc.

(address given above)
Monitor Well: MP-1

Permit No. P82897W

Energy Fuels Nuclear, Inc.

(address given above)
Monitor Well: MU-1

Reno Creek Permit No 479

| Amendment Apphication

| 11/26/93

T43N, R73W
Sec. 28: NWLUSWk

T43N, R73 Y
Sec. 28B: NWYUSWY%

T43N, R73W
Sec. 29: NE%uSWY%

T4 R
Sec. 29: NE%SWY%

T43N, R73W
Sec. 29: NE%SWY%

T43N, R73W
Sec. 29: NE%SWY

T43N, R73W
Sec. 2% NEWSWY%

T43N, R73W
Sec. 29: NE%SWX

| Revised 2/94




Permit No. P52557W

Rocky Mountain Energy Co.
(address given above)

Monitor Well: RC BM 2 now RI-2

Permit No. P52558W

Rocky Mountain Energy Co.
(address given above)

Monitor Well: RC BM 3 now RI-3

Permit No. P61B69W
Urmion Pacific Minerals Inc.
(address given above)
Monitor Well: RI-23U

Permit No. P92B95W
Energy Fuels Nuclear, inc.
(address given above)
Monitor Well: MP-5

Permit No. P61875W
Union Pacific Minerals Inc.
(address giver above)
Monitor Weli: RI-32U

Permit No. P92898W
Energy Fuels Nuclear, inc.
(address given above)
Monitor Well: MU-5

Permit No. P52556W

Rocky Mountain Energy
(address given above)

Monitor Well: RC BM 1 now RI-1

Parmit No. P61871W
Union Pacific Minerals Inc.
{address given above!
Monitor Well: RI-25U

Permit No. P61872W
Union Pacific Minerals Inc.
(address given above)
Monitor Well: RI-27L

| Reno Creek Permit No. 478

| Amendment Apphcation

| 11/28/03

T43N, R73W
Sec. 29: NWLSW%

T43N, R73W
Sec. 29: SEWNE%

T43N, R73W
Sec. 29: SEWNEW

T43N, R73W
Sec. 29: SEWUNEY

T43N, R73W
Sec. 29: SEWSE%

T43N, R73W
Sec. 29: SEWUNEY%

T43N, R73W
Sec. 31: SWYNEK

T4 7
Sec. 31: SWUNE%

T43N, R73W
Sec. 31: SWYLUNE%

“ Revised 2/94




Permit No. P2881P

Edward R. Willard T43N, R73W
{address given above) Sec. 32: NWUNEY%

Stock Well: Willard #3

Permit No. P1B841P

Floyd C. Reno & Sons Inc. T4 W

Box $-600 Sec. 32: SWULSW%
Savageton Route

Gillette WY B2716

Stock Well: Tucker

Permit No. P52561wW

Rocky Mountain Energy T4 R

laddress given above) Sec. 33: NEWNE
Monitor Well: RC BM 6 now RI-6

Permit No. P61B64W

Union Pacific Minerals Inc. T4 7

(address given above} Sec. 33: NEWNEY%
Monitor Well: RI-18

Permit No. P90237W

Energy Fuels Nuclear Inc, T43N, R73W
(address given above) Sec. 33: NE%NEY%

Misc. Well: RI-42

Permit No. P61861W

Union Pacific Minerals Inc. T43N, R73W
(address given above) Sec. 33: SEWNEY%

Monitor Weil: RI-15U

Permit No. P61862W

Union Pacific Minerals Inc. T43N, R73W
(address given above) Sec. 33: SEWNE%

Monitor Weli: Ri-16

Permit No. P61863W

Union Pacific Minerals Inc. T43N, R73W
{address given above) Sec. 33: SEWNEX%

Monitor Well: RI-17L

| Reno Creek Permit No. 479 f | Revised 2/94
Amendment Application | {

i 11/25/83




Permit No. P52563W

Rocky Mountain Energy Co.
(address given above)

Monitor Well: RC BM 8 now RI-8

Permit No./Owner
f R rd/ cription

Permit No. P60142W (cancelled)
Russeil Forgey Construction Inc
PO Box 722

Casper, WY 82602

Misc. Well: Forgey #4

Permit No. P59471W (cancelled)
Russell Forgey Construstion Inc
(address given above)

Misc. Well: Forgey #2

Permit No. P60143W (cancelled)
Russell Forgey Construction Inc
(aidress given above)

Misc. Weil: Forgey #3

Permit No. P52549W (abandoned)
Rocky Mountain Energy Co.

now known as Union

Pacific Minerals, inc.

(address given above)

Industrial Well: ISL Pattern 2

Permit No. P52550W (abandoned)
Rocky Mountain Energy Co.
(address given above)

Misc. Monitor Well: ISL 2M-16

Permit No. P52551W (abandoned)
Rocky Mountain Energy Co.
(address given above)

Misc. Monitor Well: ISL 2M-17

T43N, R73W
Sec. 33: SWWSWX

104.2.2.2 ABANDONED OR CANCELLED PERMITS WITHIN THE PERMIT AMENDMENT AREA

Land Description
T43N, R73W

Sec. 21: NWWSE%

T43N, R73W
Sec. 21: SEWUSW

T43N, R73W
Sec. 21: SEWSWY%

T43N, R73W
Sec. 22: SWY%SW%

T43N, R73W
Sec. 22: SWWSW%

T4 w
Sec. 22: SWWSWY%

| Reno Creek Permit No. 479 Revised 2/84
Amendment Apphcation

i 11/25/93
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Permit No. P45SB9W

M Ene

Permit No. P459S0W (ab:

Rockv M tain Ene

Permit No. P25454W (abar

Harry R, and MHarrie noer

Permit No. PZ25457W
Meadowlark Farms
agaress give

iV

Monitor We

10.4.2.2.3 ACTIVE PERMITS WITHIN ONE-HALF MILE OF PERMIT AMENDMENT AREA BOUNDARY

f Reco

Permit No. P52569W
Rocky Mountain Energy C

n as nion Pacif
)W d - a

address given above)

Monitor Well: RC BM 14

Permit No. P18851

r yad C. Renc & Sons

S avanat
«dvageion

Sillette WY




Permit No. P33284W
Harry B. Reno (deceased)
c/o Justin Joe Reno

Box 2529

Gillette WY 82717

Stock Well: O'Neil #1

Permit No. P19245pP
August Laur

245 E Foote St
Buffalo WY 82834
Stock Wel!l: Laur #7

Permit No. PE1B76W
Union Pacific Minerals, inc.
(address given above)
Monitor Well: RI-33U

Permit No. P26955W
August Laur

{address given above)
Stock Well: Laur #9

Permit No. P52562W

Union Pacific Minerals Inc.
(address given above)

Monitor Well: RC BM 7 now Ri-7

Permit No. P52568W

Rocky Mountain Energy Co.
(address given above)

Monitor Well: RC BM 13 now Ri-13

Permit No. P18244P
August Laur

{address given above)
Stock Well: Laur #6

" Reno Creek Permit No. 479

i Amendment Application

I 11/25/93

T42N, R73W

Sec. 6: SEWNWY

T4 R74

Sec. 1! NWW“NEY%

T43N, R73W

Sec. 20: SW%USWk

T43N, R73W

Sec. 30: NWSE%

T43N, R73W

Sec. 33;. NE%SE%

T43N, R73W

Sec. 33: NEWSE%

T43N, R74W

Sec. 25: NEWSEX

| Rewvised 2/94




10.4.2.2.4 ABANDONED OR CANCELLED PERMITS WITHIN ONE-HALF MILE OF PERMIT
AMENDMENT AREA BOUNDARY

Permit No./Owner
{ rd/ ription

Permit No. P59470W (cancelled)
Russell Forgey Construction Inc
PO Box 722

Casper, WY B2602

Misc. Well: Forgey #1

{not drilled under this permit)

Permit No. P60967W (cancelled)
Russell Forgey Construction Inc
(address given above)

Misc. Well: Forgey #1

Permit No. P25458W (abandoned)
Harry R. and Harriet Underwood
and Meadowlark Farms Inc.

2705 Mont. Ave. Suite 350
Billings, MT 59103

Monitor Well: Underwood #5

Permit No. P25455W (abandoned)
Harry R. and Harriet Underwood
Meadowlark Farms Inc.

(address given above)

Monitor Well: Underwood #2

Permit No. P25456W (abandoned)
Harry R. and Harrniet Underwood
Meadowlark Farms Inc.

(address given above)

Monitor Well: Underwood #3

| Reno Creek Permit No 479

i Amendment Appiication
i 11/25/93

n rpuon

T42N, R73W

Sec. 6: NEWUNEY%

T42N, R73W

Sec. 6: NEWNEY

T43N, R73W

Sec. 33: SWWSE%

T43N, R73W

Sec. 34: NEWNE%

T43N, R73W

Sec. 34: SEWSE%

| Revised 2/94
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statements of completion incorrectly list wells as being in the T42N. State records will be corrected upon verification of location of
the welis by the State Engineer’'s Office.
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10.4.3 POTENTIAL IMPACTS ON EXISTING WATER RIGHTS

Tributaries of the Belle Fourche, K-Bar Draw, and Spring Creek drainages are present in and near the
site of the proposed plant and wellfield. Impact to these surface waters could occur if there was a
release of high TDS fluids. Surface water will be monitored downstream of the permit area on these
drainages. However, surface runoff is low in the permit area due to the low precipitation rate (mean
annual = 12-15 inches) and high net evaporation rate (mean annual = 42 inches). Sound operational
and civil engineering practices wiil be utilized in handling process and waste fiuids and controliing

surface runoft. Ponds will be lined, surrounded by embankments, and have a leak detection system.

There are six active water wells within the permit area: Tucker, Willard #3, Willard #2 and #5, and two
apparently unpermitted stock wells (windmills). There are an additional five such wells within 1/2 mile
of the permit area: Laur #6, #7, #9, O'Neil #1, and Hi-Way. There are four other wells 1/2 to 3 miles
east of the permit area that are completed in the Ore Sand. This is downgradient from the permit area.
Area wells known to be completed in the Ore Sand are: Underwood #8, Cosner #1, McClure, Willard
#2 and #4, Tucker, Hi-Way, O'Neil #1 and #4A, and Laur #7. These wells are listed in Table 10.3-2
and posted on Plate 10.2-1. The springs nearest the permit area are Baker Springs, 1.9 miles NW of
the permit area and Hardwater Spring, 3.3 miles to the southeast. Relative to the Ore Sand piezometric
surface, both springs are lateral to ground water flow and would not receive flow from the permit area.
In addition, a review of Ore Sana heads versus spring elevations and an examination of aquitard facies
between the Ore Sand and the surface on well logs indicates the springs 1o be hydrologically isolated
from the Ore Sand.

Hydraulic heads in the Upper Aquiter are higher than in the Ore Sand in the permit area. Any flow or
leakage would therefore be downward into the Ore Sand, thus containing leaching fluids. 1t is felt that
the hydraulic containment of the project, both natural and induced by mining operations (see Section
10.5.1 "Zone of Control’) anc' the proposed monitor ring will be adeguate safeguards against excursions
impacting ground water in the vicinity of the permit area. The primary impact to ground water at the
site will be a drawdown of the water level in the Ore Sand during project operations. A guantitative

evaluation of the drawdown can be found in Section 10.5 of this report. Following restoration of
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ground water quality and termination of operations, the ground water gradient and water levels are

expected 10 return to their baseline conditions.

10.5 HYDROLOGIC MONITORING

Recommended Ore Sand monitor weli spacing for the Reno Creek in-situ wellfield is presented in this
section, It s recommended that horizontal excursion monitoring wells be located within the zone in the
aguifer where the wellfieid controls the ground water movement. The zone of control or gradient
reversal is created by the bleed rate from the welltield. The procedure presented in Hydro-Engineering
(1989) predicting the drewdowns from the bleed rate, with an adjustment for the natural ground water
gradient to determine if the wellfield controls the flow, was used. The wellfield controis the flow within

the zone of ground water reversal

The Ore Sand aquifer is confined in Mirning Unit No. 1. The piezometric surface is 19° above the top
of the Upper Ore Sand and 117" above the top of the Lower Ore Sand in this area. The Lower Ore
Sand will be mined in Mining Unit No. 1. The injection/ recovery well profile (Figure 10.5-4)
demonstrates a maximum drawdown of 177 at the recovery well. Therefore, the aquifer will always

be in confined conditions in this area.
10.5.1 ZONE OF CONTROL FOR MINING UNIT 1

The placement of monitoring wells in the Ore Sand aquifer needs to be within the zone where the
ground water flow is controlled by the operation of the mining unit. The bleed from the mining urit
creates & zone around the mine where the head i1s lower than outside this zone. This reversal zone
causes ground water in this area to flow to the mining unit and is called the "zone ef control”. The
zone of control is the area of ground water reversal in the downgradient and two side gradient sides
of the wellfield and also includes the upgradient side. The ground water flow direction at Reno Creek
in Mining Unit 1 is N67"E. Therefore, at this site, the upgradient side is the southwest while the
downgradient side is to the east and northeast. The bleed rate wiil only increase the gradient in the

upgradient side toward the weillfield. Therefore, the flow in this side of the wellfield is controlled by

| Reno Creek Permit No 479 Revised 2/94
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the wellfield but also has the aid of the natural gradient. Hydro-Engineering (1989) presents a cross-
section of the hydraulic gradient adjacent to & wellfield. The zone of reversal is shown downgradient
of the welifield where the ground water is flowing back to the wellfield. Beyond the zone of reversal,
the ground water flow continued downgradient. The two side gradient areas are also within the
reversal zone because flow prior to the bleed flows paraliel to the weilfieid. The ground water flow
upgyradient of the wellfield 1s stll toward the wellfield during operation, but the gradient has increased.

The zone of control includes the three reversal sides and the upgradient side.

Drawdowns &t distances from the mining unit are first estimated by summing the individual drawdowns
from 29 bleed rate locations. The drawdowns are adjusted for the natural ground water gradient to

estimate the changes in the piezometric surface with distance from Mining Urit 1,

10.56.1.1 DRAWDOWN ESTIMATES

The appropriate ground water flow model for the Reno site is the Theis (1935), non-leaky confined
aguifer model. The use of a partially penetrating well model is not necessary due to the length of time
and relatively large distances where the drawdowns are needed. The following procedures are the

same as those outlined in Hydro-Engineering (1989).

The WELFLO program presented in Waiton (1988) was used to compute drawdowns from the Thes
equation. The program has the advantage that it computes drawdowns along grid lines and theretore

several lines of drawdowns are developed with one execution.

10.6.1.2 WELLFIELD SIMU'ATION

The total production from the recovery wells is slightly higher than the total injection rate. This
difference 1s called the bleed rate and is planned to be between one and three percent of the total
recovery rate for the Reno site. The bleed rate, not the recovery and injection rates, becomes the
important rate with time. The zone of reversal was simuiated with only the bleed rate for Mining Unit
1. Figure 10.5-1 shows the outer limits (dashed line) of a wellfield that is being simulated by 29 bleed
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points that are distributed over the Mine Unit 1o simulate the areal distribution. Each bleed point is
simulating the bleed rate of several five spot patterns. Bleed points are shown on Figure 10.5-1 as a
dot. The average total bieed rate of one percent for the 29 locations is 0.69 ¢pm for each point for
a total recovery rate for this Mining Unit of 2000 gpm. The total bleed rete of 20 gpm for this
simulation i1s applied uniformly over the wellfieid area but could be applied uneveniy if the wellfield was

planned to operated with a non-uniform bleed.

The drawdown calculations for the example consist of 29 pumping (bleed) sites with drawdowns
simulated over a 31 by 26 grid. Table 10.5-1 presents the iist of input parameters that are initially
listed with the output from the WELFLO program. The output listing does not list the first three inputs:
enter 1 for printer, enter 1 for non-leaky cendition, and enter 1 for fully penetrating wells. Table 10.5-1
presents the remainder of the input data. Table 10.5-2 presents the listing of the simulated drawdowns
from the program nutput for the one percent bleed rate. The wellfield bleed locations are presented in
Table 10.5-1 for each of the 29 stresses. The drawdowns east of the center of the wellfield are
presented in the number 16 J row from 19 through 24 | columns. Figure 10.5-1 shows the grid used

to calculate the drawdown adjacent to the Reno Mining Unit 1.

Average aquifer properties (transmissivity and storage coefficient) for the Reno pump tests in this area
were used. Properties that are thought best representative of the area along the line of drawdowns
used for the reversal determination should be used. The simulation is for an area within the permit area
where aquifer transmissivities are in the intermediate range. A transmissivity of 1600 gal/day/ft and
a storage coefficient of 0.00013 are thought to best represent the Ore Sand aquifer in this area. The
storage coefficient was obtained from observation well Ri-34 (RME test-Figure 10A-18) and is a typical

value for the Powder River Basin.
10.5.1.3 GRADIENT REVERSAL
The pre-mine hydraulic gradient in the Ore Sand aquifer is integrated with the drawdown calculation

o determine the zone in which the bleed has caused the gradient to be toward the wellfield. This zone

is where the gradient has been reversed on the down-gradient sides of the wellfield. Monitoring in the
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Ore Sand aquifer is recommended within the zone of control where the bleed controls the flow in the
aquifer. The zone of control includes the upgradient side of the wellfield because the ground water

flow in this ares moves 1o the wellfield,

A pre-mine gradient of 0.0045 f1/ft means that more than 0.45 feet of additional drawdown is needed
in the next closest drawdown node (100 foot spacing) for reversal to exist along drawdown lines that
are downgradient and parallel to the ground water flow direction. The east side o/ the Reno wellfield
1s 23 degrees off of the ground water flow direction. Therefore, the drawdown difference required for
a reversal off the east side of the wellfield is at least 0.41 feet (Cos 23" x 0.45). The angle between
the lines of drawdowns on the north side of the wellfield and the flow direction is 67 degrees. The
drawdown change required for a reversal in this direction is, therefore, anything above 0.18 feet (0.45
xCos 67°). A gradient reversal was also evaluated 10 the northeast between nodes (18,9: 19 8- 20,7:
21,6). These nodes are 141 feet apart due to being offset by 100 feet in both directions. The change
in gradient over 141 feet is 0.63 feet. The gradient is 22 degrees off of this N 45" E line and therefore,

a change of 0.58 feet between nodes is needed for reversal along this line.

Table 10.5-2 presents the drawdown results for the one percent bleed. Reversal is only established
on the northern one of these three lines. Table 10.5-3 gives the drawdown for the two percent bleed
simulation while Figure 10.5-2 presents the drawdown changes along these three lines. This shows
that reversal extends out to coluinn 24 along row 16 and beyond row 1 along column 15. It also

extends to node (20,7] to the northeast which is approximately 600 feet from the wellfieid.

Table 10.5-4 presents the drawdowns for the three percent bleed simuiation. As expected, reversals
extend further for the three percent bleed.

10.5.2 RECOMMENDED SPACING OF MONITORING RING
Horizonta! excursion monitoring wells are recommended 1o be placed within the area where the wellfield

controis the ground water flow (zone of control). The spacing of the monitoring weils for the Reno
Mining Unit #1 wellfield could be 600 feet in all directions of the wellfield and still be within the zone
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10.5.4 PERMIT MONITORING

10.5.5 PREDICTED HEADS BETWEEN INJECTION AND RECOVERY WELLS




of the 20 recovery wells. A 2% bleed rate, or 8 GPM, less total injection rate for an average injection

rate of 15.68 GPM was used for the 25 injection wells.

WALTON (1988) WELFLO program was used to simulate the drawdowns for this wellfield. Table 10.5-
7 presents the input parameters for the 5 x 5 injector pattern. Average aquifer properties of 1600
gal/day/ft and a storage coefficient of 0.00013 were used in the simulation. An operation period of
100 days was used to obtain heads that will become fairly static between the injector and recovery
wells, The 25 injector wells are initially listed in the input table and followed by the input parameters
for the 20 recovery wells. A grid location centered on the middle injector well as a grid of 0,0 was
used in locating the recovery and injection welis. A pattern of drawdown was developed starting at
the upper-lett-most injector well at node 1,1 and developing drawdowns at each location, spaced five
feet in both directions from this well. A 57 x 57 grid with five foot spacing was used to cover the 280°
square well pattern. Therefore, injector nodes 1,1; 1,57, 57,1; and 57,57 are the four corner injector
values for the predicted drawdowns. Table 10.5-8 presents the output of these drawdowns and shows
that the maximum water level rises are adjacent to the corner injectors furthest from the four additional
outside recovery wells. The nearest recovery well to the injector located at node 1,1 is located close
to node 8,8. A profile of the water levels between this injector well and recovery well was developed
and is presented in Figure 10.5-4. This water-level change profile shows that the head close to this
injector well is approximately 6’ with approximately 17’ of water level drop close to the nearest
recovery well. These head conditions between each injection and an adjacent recovery well will vary

some but this figure shows the worst conditions for this well pattern.

The water-level changes in the Ore Sand aquifer adjacent to injection wells will only be a few feet
above the static condition due to the overall drawdown in the vicinity, Water levels between the Upper
Aquiter and the Ore Sand in the first mining area vary from 60’ to 80’ head difference with the larger
head being in the Upper Aquifer. Therefore, the head conditions developed in the Ore Sand will not
be large enough for flow to migrate from the Ore Sand into the Upper Aquifer. The only potential for
solution movement into the Upper Aquifer will be through a cracked casing where the head inside the

injection well is larger than the head in the Upper Aquifer.

| Reno Creek Permit No. 479 ’ Revised 2/94
i Amendment Application
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TABLE 18.5-1. [NPOT PARAMETERS POR TER RENO NINING ONIT #1 SINOLATION.
EIBO CRERE MINR ONIT ONE SINS. T-168€ AND 5:0 80013 165 days QBLRED:28GPY
GENERAL DA™ ma5a

Nomper of simnlation periods for which drawdeen
or recovery is to be calcnlated |

Simalation period nomber: |

Duration of simulation period in days: 165 900
Nowber of grid colomns:z 3!

Nusber of grid rows: 26

Grid spacing in 4 100 90

1-cocrdinate of upper-left grid node in fi: ')
T-coordinate of upper-left grid node in fi: é
Simalation period number: |

Kumber of production. injection. and image wells
active during simalation period: 29

¥ell comber: |

I-coordinate of well 1o ft- -58.00

T-coordinate of well in ft= 1580 .08

Well discharge in gpa=  9.68

Duration of pump operation during simalation period
in days: 365 08

Well radius in ft= 8.50

Sisulation period aumber: |

Sumber of production. injection. and image wells
active doring simolation periods 29

Nell namber: 2

I-coordinate of well in fi: N ]

Y-coordinate of well in ft= 1740.84

Well discharge in gpe: 8 69

Duration of pump operation durisg simslation period
in days: 365 009

Well radios in ft: 0.5

Simalation period number: |

Yusber of production. injection. and image wells
active daring simulation period: 29

¥ell nomber: 3

I-coordinate of well in f3: 50.0

T-coordinate of well in ft: 1010.06

Nell discharge in gpo: @69

Duration of pumsp operatios during simulation period
in dars: 285 008

Well radins in ft= 8.58

Simulation period number: |

Number of production, injection, and image wells
active doring sisnlation period: 29

Nell pomber: {

I-coordisate of well in ft: 9680

T-coordinate of vell in f: 1610 80

Well discharge in gpo:  £.89

Duration of pomp operatior during sismlation period
in days: 365 900




TABLE 1@ 5-1. [1NPUY PARAMKTERS POR THE RENC MINING UNIT 91 SINOLATION (comtinged).

Well radins in ft= 050

Simulation period sumber: |

Bumber of production. injection. and image wells
active durieg simulation period: 28

Kell number: §

I-coordinate of well in ft: 11088
T-coordinate of well io ft: [780.99

Nell discharge in gpo: .69

Duration of pusp operation during simulation period
in days: )65 999

Well radius in ft= 0.50

Sisulation period number: !

Nomber of production, injection, and image wells
active doring sisulation period: 29

¥ell nomper: §

I-coordinate of well in ft= 280 80
V-coordinate of well in ft: 176098

Well discharge in gpo= .69

Duration of pump operation during simulation period
in days: 065 64

Nell radius ip ft: 9. 58

Simalation period number: |

Nomber of production, imjection, and image wells
active doring simulation period: 29

¥ell nomber: 7

I-coordinate of well in fi: (00 80
Y-coordinate of well 1o ft: 1700 80

Nell discharge iv gpo:  8.88

Duration of pump operation during simulation period
in days: 385 0@

Well radius in ft:= 9.50

Simalation period nuaber: |

Number of production. injection, and image wells
active doring simulation period: 19

Well aumber: 8

I-coordinate of well in fi: 188 M8
Y-coordinate of weil in ft: 1800.0

Well discharge in gpo:  #.89

Duration of pamp operation during siselation period
o days:  365.008

Well radins is ft= 8.58

Simulation period number: |

¥umber of production, imjection, and image wells
active doring simulatiom period: 29

Nell nomber- ?

I-coordinate ell in 2= (60 89
T-coordinate of well in ft: 2006 08

Well discharge iz gpo: 068

Meration of pump operation durimg simulation period
in days: J65 P9

Well radins in £t 8.58

Simulation period snmber: |

Aeno Creer Parmi No 478 Revised
Amenagment Apphoation 194
11/2%/83 10100



TABLE 18 5-1. TNPOY PARANETERS POR TER BRNO MINING OMIT #1 SINOLATION (continped)

Yumber of preduction, injection, and image wells
active doring simmlation periods 2§

¥ell number: @

I-coordinate of well in ft: 556 84
Y-coordinate of well 1n ft= 1640 .08

Well discharge in gpa:  8.68

Duration of pusp operation during simulation peried
in days: 365 000

Well radins in ft= 850

Sisulation period number: |

Humber of production, injection. and image wells
active during simulation period: 28

¥ell ousber: |l

I-coordinate of well in ft: 52009
Y-coordinate of well in ft= 1520 98

Bell discharge in gpa:  9.69

Duratios of pump operation doring sisslatioe period
1o days: J65. 08¢

Well radins in ft= 8 54

Simulation period number: |

Nusber of production, imjection. and image wells
active doring sisulation period: 2§

¥el! nomber: 12

I-coordinate of well in ft: 580 .08
Y-coordinate of well 1o ft= 1910.80

Nell discharge 1o gpe: €. 69

Duration of pump operation during simulation period
in days: 365 964

Nell radins in ft= 0.50

Sisulation period number: |

Number of production. imjection, and image wells
active doring simalation periods 29

Nell nomber: 13

I-coordinate of well in ft= 650 99
T-coordinate of well in fi= 1T40.0

Bell discharge in gpo: @ 6§

Duratios of pump operatios duriag simmlation period
in days: 365 008

¥ell radims in ft= .56

Sisulation period number: |

Bosber of prodmctioz. injection, and image wells
active dering sisulation period: 29

Kell nomber: 14

I-coordinate of well in ft: 80 09
Y-coordinate of well in ft= 1700 04

Well discharge 1n gpo:  8.59

Duration of pusp operation durimg simuiation period
in days: 365 008

Well radius in ft= .50

Simolation period nomber: |

Nomber of production. imjection, and image wells
active doring sisulation period: 2§

Reno Craee #armit Mo 479 Heviseo
Amengmaent Apphcation 1%
11726193 1001



TABLE 18.5-1. TNPUT ®*RANETIRS FOR THE ERNO MINING OWIT #1 SINOLATION (comtinmed).

Well number: |§

T-coordinate of eell in £tz 730.88
Y-coordinate of well in ft- 1880.00

#ell discharge in gpo= @ 83

Duration of pump operation during sisslation period
in days: 365 96

Well radius 1o ft= 050

Simulation period sumber: |

Susber of production, inmjection, and image wells
active during simnlation period: 28

Nell nomber: 1B

{-coordinate of well in ft: 760.89
Y-coordinate of well in ft: 1560 .90

Well discharge in gpo: 8 69

Duration of pusp operation during simulation period
in days: 165 688

Well radins 1p ft= 8.5

Sisulation period nomber: |

Number of prodoction, imjection. and image wells
active doring sisulation period: 29

Nell nomber: |7

I-coordinate of well in ft= B10.86
Y-coordinate of well in ft= 1460 B0

Well discharge in gpo= .69

Duration of pomp operation during sismlation period
in days: 165 90

Nell radios in fi= 0.50

Simelation period number: |

Number of production, injection. and image wells
active during sisulation period: 29

Well nomber: 18

I-coordinate of well iz ft= 870.88
Y-coordinate of well in ft= [576.88

Well discharge in gpu= .68

furation of pusp operation doring sisslation period
in days: 265 9@

Well radios in ft: .50

Simulation period smmber: |

Number of prodwction. injection, and image wells
sctive during simelation period: 29

Well number: 19

I-coordinate of well in ft: S48 M
Y-coordinate of well in ft: 117609

Nell discharge io gpo: 8 6§

Duration of pump operation during simulation period
in dags: 365 06

Well radins in ft:= 850

Sisulation period namber: !

Sumber of production. imjection. and image wells
active durieg simulatios period: 2§

Well number: 29

I-coordinate of well in fi= 1070 88

Ronc Crmek Pt No 478
Amendmant AppiCelion
1172681

10102
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TABLE 18.5-1. INPDT PARAMETERS FOR THR RENO MINING ONIT #1 SINOLATION (continamed).

T-coordisate of sell in ft: 1306 98

Kell discharge io gpa: 8 68

Duration of pamp operation during sisulation period
10 days: 365 998

Well radins in ft: 6 50

Sisclation period number: |
§uaber of production, injection, and image wells
active during sisulation period: 29

Nell number: 2!

I-coordinate of well in ft:= 1149 09

V-coordinate of well in ft: 145084

Well discharge in gpe:  8.89

Dnration of pump operation during sisulation period
in days: 185 098

Well radins in ft: 6.3

Simulation period naomber: |

Busber of production. injection, and image wells
active during simnlation pericd: 29

Well nomber: 22

I-coordinate of well in ft: 10084

Y-coordinate of well in fi: 1250.99

Well discharge in gpe:  #.69

Duration of pusp operation daring simulation period
e days: 185 PP¢

Well radias in ft- 8.5

Simulation period number: |

Bowber of productios, imjection, and image wells
active doring sisulation period: 28

Well nomber: 23

I-coordinate of well in ft:= 1320.89

T-coordinate of well in ft= 1168.89

Well discharge in gpo=  0.8§

Daration of pump operation during simuiation period
in days: 365 009

Well radins in ft- 0.58

Sisulation period number: |

Nusber of production, injection, and image wells
active during siswlation period: 28

Well number: 24

I-coordinate of well in ft: 14388

V-coordinate of well iz f3: [110.80

Nell discharge in gpo:  #.68%

Duration of pump operation during sisulation period
in days: 165 098

Kell radins in ft: .50

Sisulation period nomber: |

Busder of produoction, isjection. and image wells
active during sisulation periods 29

Nell nomber: 25

I-coordizate of well in ft: |416. 80

V-coordinate of well in ft: 1200 88

Weil discharge io gpu= .69

Aene Creex Permit No 478 Rovisec
Amangment Apphoation i%e
1172583 10103
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TABLE 18 5-1. 1NPDY PARANETERS FOR TER BENO MINING ORIT #1 SINOLATION (coatinned)

Duration of pump operation during simelation period
0 days: 165 @

Well radios in ft: 8.5

Simalation period number: |

Koaber of production, injection, and image wells
active during simalation period: 2§

Well oomber: 26

I-coordinate of well in ft= 1420 84

T-coordinate of well in ft: 142088

Well discharge in gpe= .89

Duration of pump operation during sisulation period
in days: 365 990

Nell radios in ft= 0.50

Simalation period nomber: |

Yumber of production, imjection, and image wells
active during simulation pericd: 28

Hell nomber: 27

I-coordinate of well in ft:= 1368 80

Y-coordisate of well in ft: 1566 89

¥ell discharge in gpe= 8 B89

Duration of pump operation during simalation period
in days: )65 998

Nell radins in ft: 6.50

Simnlation period number: |

Fusber of production, imjection. and image wells
active during sisulation period: 2§

Kell number: 28

I-coordinate of well in ft: 1350.00

V-coordisate of well in ft: 1710.8¢

Nell discharge in gpo:  8.69

Duration of pusp operation doring sisalation period
in days: 365 098

Nell radius in ft: 9.50

Siamlation period nomber: |

Nusber of production, injection. and image vells
active during sisulation period: 29

Well nomber: 29

I-coordinate of well in ft: 1350.08

T-coordizate of well in ft: 1856 M

Fell discharge in gpo= B 68

Duration of pamp operation during simelatice period
in days: 365 008

Well radios in ft: 850

Number of observatioe wells for which time-
dravdown tables are desired @

Aquifer transmissivity in gpd/ft: 1506 8@
douifer storativity as a decimal: 2 999138

Reno Creek Perrmit N 478

Anenament Apphcation
112683




TABLE 10.5-2. DRAWDOWN RESULIS FOR 1% BLEED RAIE.

AEND CREEX MINE UNIT ONE SINS. 71480 oND S:0.90810 1435 davs OBLEED:20GPW
GENERAL DATA BASE:

Similation oeriod nusbert |

Bouiter transmissivity in gpe/its (60000

Aguider storativily a5 4 decieals § 806100

NODAL COMPUIATION RESIRIS:

SIMULATION PERIDD DURATION [N DAYS: 345.000

VALUES OF DRAMDOWE OR RECOVERY (FT) AT NODES:

PRLY ] 1-COLUNN
| 1 b ‘ b ] ! El ? " 8} 12 13 L} 15 b 17 18
I BSE B84 B9 RN B8 .82 B84 886 887 0.97 9.8 9.80 9.82 978 8.4 0.8 .47 8.5
7872 7% B8 89 M 6% Al el M T @) T2 8.9 8.9 4.M B8 0.7 AN
IO N vl Yk v S Y Rl 922 9 A A %6 %12 Y9 M 8.9 §.45
¢ 9 L 97 N Al Ll 037 % A S T 439 938 9l 9N 910 Al m
501 LB RM % LU 952 957 %0 982 9.6 %47 959 9.5 9.5 LM 9.3 9% 9.1s
] .33 %43 951 999 s 471 477 9B 980 9B B4 982 9.1 912 9.4 955 .44 9.5

! .50 S8 000 9% 987 9.0 990 @4 1097 1098 (008 10.05 0.00 99% gk 9. 7h i 9
] .40 0% 9.9 900 .00 (006 1023 10.28 1031 0633 1833 1031 1827 1829 1010 9.9 .84 .49
A .85 9.9 10 1021 1031 10 4 105D 050 0.l 18.60 068 1055 104D 1017 1022 005 @)
O IR I3 T S8 1S 1073 IR0 1086 1050 (097 1091 1087 1079 1d.eé 10.99 10.28 0.W7
! 33 103% 1S 1087 7Y 0 LB DS 1 120 U026 1128 1L 1S 1LE2 1879 .92 .2
171040 1001 1077 1097 168k 3100 1L29 PL39 108 1155 1060 11.AZ Vi.e0 10LSB 1048 1101 18N 1842
13 18405 10,84 1102 118 1033 0047 1SR LL70 1082 119 1098 1283 12.82 10,93 678 1130 1991 19.5%
1088 1189 1128 1148 Bl (L7R 1199 12008 12010 02,29 1236 12,42 12.26 1288 1193 1046 10,83 1.8
15 1.3 00,36 1188 1073 0% 1280 12,22 1237 1284 12,80 0256 1238 (.33 12012 10,98 1083 11.89 7%
16 1HA2 Lh.bb 1104 1282 12,21 12,39 1254 12.67 12.82 1208 12.56 12.48 £2.32 1204 10,97 1150 10.89 .72
71077 1248 1212 1030 12,52 1270 12,89 Q2% 1293 1209 12.52 12.35 12,28 1208 1085 1143 1086 1889
HOOLLBe 12,10 L3 12,55 1522 129 1300 1322 1290 12.40 1238 1209 12.86 (1.9 1073 1032 1095 1842
OB 12,23 12,30 1258 1278 1501 13.83 299 12.48 12.41 1218 1208 1086 1177 JLSO 1016 19.83 1057
WAL 118 1208 12,32 1248 1279 12,85 (2.69 12,42 1215 (L9 1078 10.82 1081 12T 1897 18.57 10.48
W A7 TLAS 178 1198 12,22 1238 9.3 12,38 9283 1080 di.eé 1058 L3S 1019 1099 10.73 10.50 18.%¢
W L L3 HLST LTS BT 0.8 1LTY 10.eS 11,52 (037 1022 1087 18 1873 1083 1032 N1l
G0 1M 1085 1M L L33 1M 1,0 1138 1138 11.28 1180 1095 0.B1 i0.66 10.50 10327 10.14  9.9%
MO0 858 1873 1B 1097 1D 1108 BT I8 IR 10.B0 189 856 (0.4 1828 1017 9.% 979
% 1007 1037 1645 1057 6.5 1070 1077 1071 187 1060 19,53 1043 1832 1.2 100 .93 919 9.4
9.9 1088 (019 1029 1036 1000 A 102 1039 1030 128 1.1 R0 990 5.7 9.1 9.4 9.4

J-AM - CoLum

MW N ®”W oW oW W OB OV OW W W N OB OB oW OB B
IR B B33 2 B W 1 10 1.8 111 T8l 1S 18
104 B8 045 03 026 007 B0 1 TE 1M 1M T4 1.8
1ORN L0 LS O A3 0 LI A LW L L 14 1
OB BRI 049 05 M L 02 6.5 B 7 T8 1M 1w
SO0eS B LR B 83 6O B35 620 002 B8 7.0 188 149
POt ot B9 R 09 0% 00 631 63 048 T8 T8 108

LN LM BN LB L 0.5 B3 B B0 841 1% 18
§O0S1 L3 N2 085 0% RIS B4l 807 G 8.2 688 1% 1.88
TS LS N33 e BN LA 0.6 650 B0 8.3 0 B8 18
WORES NS TS S LM B9 076 B8 B0 5.2 608 8.8 1.9
O L 03 Y3 017 0% 582 Gk B8 B 672 &M 19
O LB S LW 92 4S8 071 S5 4 6.2 8.17 0.
O T R NS 03 S8 097 RS B 843 629 65 0m
WO IR RV 15 000 G4 89S 808 Gal B4 831 847 6.
W39 e 9B LW 0D s 69 080 04 640 823 6.8 848
A I 1B S 038 0.0 BW 08 Bt G4 B33 B9 B
W W SEY S 03 001 6.9 888 600 S48 803 819 O.m
WOWI NS e 9% 38 45 B8 079 Bel 00 8.3 6.8 0.8
1P N 99 7 997 17 %2 AN A S B B17 AM
WO T T4 YA S T B A0 638 B4l B0 845 Am
M T NS S0 eI Tl Bde 078 85 B B2 817 M
WU ta LS S %3 0% 608 645 0% 8.3 0.2 58 19
WOCN NS e T2 tm B B0 B 645 B3 608 S8 1.9
MOt NS 0l il LY R B BS3 I B2 800 6 1
%M 033 Y08 8l 88 B0 860 046 833 83 4 19 1gs
%L LN Ve 092 LY B8 6.8 B39 62 G0f &M 19 @

Renc Crear Parmit Mo 478

11/26/93



DRAWDOWN RESULIS FOR

2% BLEED RAIE.

AEMO CREEK WIME UNIT ONE 5IMS. T«i o0 4ND S0. 90017 38Y cavs DBLECD:4R6PN

GENERAL DATA BASE:

Steulation period neders |

Aguifer transmisaivity i qpdifts 1608 08
Aauiler storatieity a8 o decisals £.000100
RODAL COMPUTATION RESWLTS:

SINUCATION PERID0 DURATION [N DAYS: Jb3.004

VALUES OF ORAWDONK DR RECOVERY (FT) AT NODES:

1-R0M

| 3

1741 .
i7.40 12,97
17.73 17.88
12.03 18.19
18,34 (8.5
18.47 18.8%
9.8 i9.21
i9.33 19.58
.78 19,9
PLN L BT
b T W |
n0 1.2
11.38 2.8
.7 .0
n na
7uas un
U4 un
o0 uwn
N Ma
7 uN
uu nn
UM 2.8
nay nn
ne. 2.8
P BT NY)
. M

W O A e e e

e -

==

¥

-~

FaAR

:

L) n

.97 w.n
nau e
17.52 11.33
1780 1700
8.8 1788
18,41 18,14
0.7 u
.8 N
"R e
LRI ]
ne 9
L |
n5 e
mn
nn
an
b N1 ]

G e W LA e RS e

SEES
=
2

“=
S

3 -
s34
“333

=

.9
17,40
1941
.50
.13
.9
18,66
8

SRISN2G
sEsssEEEE
S228InES

7.3y
17.8%
N
19.33
L Y
1.8
9.4
19.79
unn
Y]
n.w
.3
.0
.9
.01
0.8
Hn
na
WY
PN 1)
bal ! |
nn
n.e
un.e
0.
nn

2

16.43
15.89
1.4
L
1784
1"
18,14
.4
LR
nn
.
1.3
9.4
n.s
19,46
19.48
19,04
"5
19.49
19.3%
1919
"
n.n
8.5
1833
1012

4

17.49
1.
.12
8.4
18.82
19,19
19.98
19.99
n.a
"
pip !}
2.
2.%
be s |
3.0
PN &)
LY
5.1
25.ib
.81
N
.
.
N
.13
%.5

COoLumN
5

11,51
17.89
18.12
19.97
.
19.33
9.4
n.n
b Y4
..
1.9
un
1.6
n.n
b 1}
nea
e fl
.4
2%.55
b 19 |
M.
7.9
n.
1.9
1.
an

1-C0LUNw

n

6.9
.
6.9
17.17
7.4
17.
1w
1018
8.3
19.53
e.n
9.0
1.9
.1
1910
nn
1918
1713
1999
1.9
n.n
H Y
19.49
18.2%
8.9
7.0

1

18,31
16.92
.74
16.9%
1.1
1.n
..
1708
1.
.17
B
0.W
8.5
1508
nn
18.7%
9.73
U )
18.83
18.43
8.4
nn
1811
17,94
1.7
1

]

17,64
17.%
18.31
1867
1545
19.4%
LN
n.n
0.7
2.9
1.8
223
7.9
21.91
w0
H.
25.48
3.8
.0
nae
un
nn
nn
une
1.4
nn

"

14,04
16,34
16.53
18.73
15.93
17.13
17.52
7.5
n.e
nmn
1%
1.1
18.26
18.28
.1
i8.35
8.
1.3
i
18,06
e
17.93
nn
1784
1.4
17.5

1749
8.0
8.3
Th
19.13
19.93
19.99
"4
0.9
1.4
el 1]

23.19
po s 1]
LT
PoN [
5.8
.22
.03
5.49
4.4
11.68
umn
7.1
2.4
w8

15.%
18,15
16.33
18.52
1678
16.98
1.9
1.
1.3
1.8
17.84
17,73
1.
nn
17.99
7.9
17.%
17,93
1.0
nm
nn
1.4
7.4
17.3%
. |
R [}

n.n
8.0
18.42
16.50
150
19.42

M.5%
n.8
2141
22.18
nn
3.4
PN 1]
wn
N

h.u

3.5
2.n%
.8
21.43

%

15.78
15.9%
1613
16.38
1647
1643
.19
16.94
17.%
1.0
17,52
7.4
1.5
17.5%
17.99
17.4)
17,81
17.9
1.5
17.47
1.0
1.3
.8
17. %
4.7
16.7%

.M
1898
19.4%
18.83
1.4
1947
0.1
M.8)
.1
nn
n.n

H

15.41
13.717
15.93
'Y
h
14.39
14.53
16,87
1608
1471
N I}
1.9
1.7
1.3
1.5
1.0
n.m
1.29
1.2
1.0
N
R ]
"
14,79
16,47
16.5¢

9.1

w.n
1614
.
a4
16.53
16.43
16.12
16868
16 97
4.9
%
6.9
15.7%
6.
5.9
16.86
WL
w.n
14.8)
14.93
6.2
I ]

17,73
1w
8.4
18.82
9.
19.68
.13
we
n.n
n.8
ne
n.n
nu
nun
1.3
.14
UM
Mn.%
M.
.
3.33
un
.16
2.0
..
0.5

n

15.2%
15.49
19.54
15.87
15.08
15.93
.05
14.17
.27
6.3
1648
16.52
i6.58
16.42
16.45
16.87
16.604
14,89
16.82
18.57
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TABLE 10.5-4. DRAWDOWN RESULIS FOR 3% BLEED RAIE.

RENG CREER XINE UMIT OME SIMS. "=1o08 AND 5800813 145 days OBLEZD=s8GP%
GEMERAL DATA BASE:

Sisulalion period nuadert |

Gguiier tromsaissivily in gpd/ite  (A00. N0

Bauiter storativity as & decimais 0880100

NODAL COMPUTATION MESWLTS:

SIMULATION PERIOD OURATION W DAYS: 145 088

VALUES OF DRAWOOWN OR RECOVERY (FT) AT NODES:
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TABLE 10.5-5.

w

DRAWDOWN RESULIS FOR 2% BLEED RATE WITH ADDITIONAL 20 GPM IN FIVE «ELLS.

REND CREER WINE UNET | SIMS. T=1400 AMD S0 09810 &0 days 21 BLEED INCRE. 200PW
GEMERAL DATA BASE:

Sisulation period nuabers !
Bguiter transaissivity in gpd/fte 40008
fguiter storativily a8 & dwtimel 0 009100

NODAL COMPUTAT DN RESULTS:
SIMULATION PERIOD DURATION [N DAYS:  40.000
VALUES OF DRAMDOWN OR RECOVERY (F7) A1 WODES:

iAo [ -CoLum
I 1 3 Ll S 1 ! 8 ' i i i 13 " 15 b " ! ]
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TABLE 10 .5-6. PRRNIY NYDROLOGIC MORITORIDG.

..............................................................................................
...............................................................................................

sint
K. FREQPENCY PARANETIRS
k-1, H-4 SEEL-ANRUAL VL., ph, Condmctivity, Yemperature,
RI-42¢, R1-230, 105, S04, CI, BCOY, M, Mg,
RI-250, BI-3M [, Ca, §, Ra226, Te, W, Se
SK-2, 504 SEEL-ABRELL ® of, Comductivity, Temperature,
155, 10§, S04, C1, KCO3,
B, B, 0, Ca, 0, Ra228, Ve,
Ka, Se
R-2, 0-5, B-6, M1, RI-12 111118 (N

RI-13, RI-16, RI-14, RI-1S0
RI-210, B1-22, RI-248, RI-320
BI-238, 1300

@ - GUIDELINE ® LIST YO BE OSED FOR THE FIRSY FORR SANPLES
S¥-2 BELLE TODRCEE RIVER - 2HILES DOWESTREAN OF X BAR DRAM
SK-4 SPRINE CRRmx
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TABLE 1@ 5-7  [NPUY PARANETERS POR SINOLATION OF & 4 I 4 REBO WELL PATTERN
EERO CEERK 25 1BJ-28 RRC SIBS. 414 PATTERD 7:1608 AND 5:0 891 108 days
GERERAL DaTh Bask:

Nosber of simslation periods for which drawdows

or recovery is to be calculated |

Simelation period number: |

Duration of sisulation period in days: |9 084
Busber of grid colomns: 57

Busber of grid rows: 57

Grid spacing in ft: 5 M

I-coordinate of upper-left grid pode in ft: -14f B8
Y-coordinate of upper-left grid node in ft: -14f. 08
Sisalation period vamber: |

Bumber of production, injection, and image wells
active duriag sisulation period: 4}

¥ell number: |

I-coordinate of well in ft: (R

T-coordinate of well in ft: (K.

Well discharge in gps: -15 68

[uration of pump operation during siselation period
e days: 186 P00

¥ell radies in ft: 8.50

Simglatios period number: |

Busber of production. injectios, and image wells
active during simclatioe period: 45

Well sumber: ?

I-coordinate of well in ft= -T9. 8

T-coordinate of vell in ft: (N

Bell discharge in gpoz -15 68

Duration of pusp operation durimg simulatios period
in days: 18 0

Fell radins in ft: 8.5

Sisulation period number: |

Busber of production, isjection, and image wells
active during siswlation period: 45

¥ell number: !

I-coordinate of well in fi: -0 M

Y-coordisate of well ia ft: 'R

Pell discharge in gpe= -15 68

Duration of pump operatios during simelation period
e days: 10 MW

Bell radins in f2:= 0.54

Sisulation period number: |

Benber of productios, injection, and isage wells
active duriag simslation period: 45

Kell somber: ¢

I-coordinate of well in ft= 7088

T-coordinate of well in ft: (]

Well discharge in gpo: -15.68

Duration of pump operatiow during sisulation period
o days: 104 e

Aeno Crees Bermin No 478
AMenamen ADpHCelon
11/26%3
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TABLE 19 5-7. [NPUY PARANETERS FOR SINOLATION OF & 4 1 4 RRNO WELL PATTERN (contisued).

$ell radies in ft= 0.5

Simelation period samber: |

Busber of production, imjection, and image wells
active doring sisuiation period: (5

Fell number= §

I-coordinate of well in ft= 140. 98
Y-coordisate of well is ft: (X ]

Bell discharge in gpa= -15.68

Daration of pump operatios durisg siselation period
in days: |99 PN

Well radius in ft- 8.59

Simulation period number: |

Nusber of production, injection, and image wells
active doring sisulation period: 45

Nell sumber: 6

I-coordinate of well in ft: -14f0. 80
Y-coordinate of well in ft: -10.M

Nell discharge in gpw: -15.68

Duration of pusp operstios during simulation period
1o days: 106 B¢

Bell radius in ft= 0.50

Gimalation period sumber: |

Bumber of production, imjectios, and image vells
active during sisulation period: ¢5

Well pumber: 7

I-coordisate of well in ft= -0 8
T-coordinate of well in ft= -10.M

¥ell discharge in gpe= -15 68

Duration of pump operatios duriag sisslatios period
in days: 199 0

Well radius io ft= 9.5

Simmlation period nusber: |

Busber of production, imjection, aed image wells
active doring simulation period: 4§

Kell nomber: §

I-coordisate of well in ft:= T
T-coordinate of vell in ft= -70.08

Nell discharge in gpo= -15.68

Duration of pusp operatios during siselation period
o days: 1. 08

Nell radius in ft= .50

Simalation period sumber: |

Bumber of productios, imjection, and image wells
active during simelation period: &

Well sumber: §

I-coordinate of well in ft= 1084
T-coordinate of well ia ft= -76.0

Well discharge in gpw= -15.68

Duratios of pusp operatiom durimg simelation period
in days: |6 P08

Well radius 1a ft= 0.56

Simulation period sumber: !

Ao Creor Permit No 478

Amanarment Apphcation
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TABLE 10.5-7.  [HPOY PARAMETERS FOR SINOLATION OF & 4 I 4 REWO WELL PATTERY [contipued)

Number of production, injection, and image wells
active doring sisalation period:= 45

¥ell nomber: |8

I-coordinate of well in ft: 148.89
V-ccordisate of well ip ft: -70.98

Nell discharge in gpwz -5 68

Duration of pamp operation duriag sisulation period
in days: 109 P68

Well radins in ft= 0.50

Simulation period number: |

Nasber of productios, injection, and image wells
active doring simulation period: {5

Well sumber: 1l

I-coordinate of well in ft= -140.80
T-coordinate of well in ft: -148.9¢

Well discharge in gpa= -15.68

Duration of pump operatios dorisg simulation p riod
in days: |09 99

Well radins in ft- 8.5

Simelation period namber: |

Buaber of production, isjection, and image wells
active during simmlation period= 45

Vell somber- |2

I-coordigate of vell in ft: -10.89
T-coordinate of well in ft: -140.88

Well discharge in gpo= -15.68

Duration of pump operation daring simulation period
in days: 169 900

Well radius in ft= 0.5

Simalatios period number: |

Busber of production, injection, and image wells
active daring simslation periods 45

¥ell nowber: |)

I-coordinate of well iz ft: 0.8
Y-coordinate of well in ft: -140.M

Nell discharge in gpe= -15.88

Duration of pamp operation during simalation period
in days: 1M 0

Well radios in f8= #.50

Sisulation period sumber: |

Bumber of prodmctios, imjection, and image vells
active during simelation periog: {5

¥ell sember: 4

I-coerdinate of well in ft: 70.80
V-coordisate of well in ft= -148 80

Nell discharge in gpu: -15.68

Duration of pump cperatios dering sisulation period
in days: 108 B9

Nell radins in ft: 2 50

Simalation period sumber: |

Bumber of prodaction, imjection, and isage wells
active during simalation period: 45

Reno Creen Parrmi No 479
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TABLE 19.5-7. [WPOYT PARAMKTERS FOR SINOLATION OF & ¢ I 4 RENO WELL PATTIRN (comtisued).

Well pomber: 15

I-coordinate of well in ft: 1408
T-coordinate of well is ft= 140 80

Nell discharge in gpm= -15.68

Duration of pemp ¢ ration during simulatior period
1z days: |00 B

Well radins in ft= 8.50

Simalatioe period number: |

Busber of production, imjection, and imag: well:
active doring siselation period: 4§

Bell somber: 16

I-coordinate of well in ft= -142 88
Y-coordinate of well in ft= 79.80

Bell discharge in gpu: -15.68

Duratios of pump operition duriag sisulation period
i days: 104 898

Well radius in ft= 658

Simulatios period sumber: |

Busber of production, imjection, and image wells
active during sisalation period: (5

Well susber: 17

I-coordinate of well in ft= -70.80
T-coordinate of weil in ft= 708

Well discharge in gpe: -15 68

Duration of pump operatios during sisulation period
in days: 109 MW

Well radins in ft= 8.50

Simulation period sember: |

Fusber of productiom, injection, and image wells
active durimg sisulatios period: 45

Pell number: 18

I-coordisate of well in ft: ™
T-coordinate of well in ft: 1984

Kell discharge in gpo= -15.68

Duratios of pump operation durisg simelation period
in days: 100 0

Well radies in ft= 0.50

Simelation period mumber: |

Buwber of prodection, injection, azd image wells
active dering sissiation period: 5

Vell somber: 1§

I-coordinate of vell in ft: TO.M

Y-coordl «~¢ of well in ft: 7008

Veil disca.cge in gpa: -15.68

Duratios of prap operation dering simmlatios period
10 days: |0 00

Bell radius in ft= §.50

Sislation period number: |

Number of production, injection, and image wells
active during simulation period: {5

¥ell vomber: 28

I-coordisate of well in ft: 1468

Reno Craer Parma No 47§
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TABLE 18.5-7  [NPOY PARAMRTERS POR STMOLATION OF & 4 X & RENO WELL PATTERN (costinued).

T-coordisate of well in ft= 70.96

Nell discharge is gpe: -15 68

Daratios of pump operation during sisulation period
in days: 1P@ P08

Well radios in {t: @50

Siselation period number: |

Nomber of production. imjection, and image vells
active doriag sisulation period: 45

Nell umber: 2!

I-coordinate of well in ft: -140.80
T-coordinate of well in ft: 140 80

Well discharge in gpo:= -15 68

Duration of pump operation during siselation period
1o days: |00 P64

Well radios in ft= 9.50

Simelation period nusmber: |

Number of production, imjection, and image wells
active during simelation period: 45

Kell namber: 22

I-coordinate of well in ft= -10.8
T-coordinate of well in ft= 14084

Well discharge in gpoc -15.88

Duration of pump operation durisg simslation period
10 days: 199 89

Nell radies in ft= #.50

Simelation period namber: |

Humber of production, imjection, and image wells
active during simalation period: &5

¥ell vamber: 21

I-coordinate of well in fi: R
T-coordinate of well iz ft= 140.8

Kell discharge in gpa: -15.68

Duration of pusp operation during sisulation period
in days: 109 08§

fell radius in ft: 0.5

Simulation period namber: |

Sumber of productios, imjection, and image wells
active during simmlation period: 45

¥ell nusber: 24

I-coordinate of well in ft= T0.M
T-coordisate of vell in ft= (0.8

Well discharge in gpo= -15.68

Duratios of pusp operatios durisg siselatios period
in days: |09 M8

Well radios 1o ft:= .50

Simulation period number: |

Busber of production, imjection, and image wells
active daring simolation period: 4§

Well sumber: 25

I-coordinate of well in ft= 146 89
Y-coordinate of vell in ft: 140 M

Neil discharge in gpe: -15.68

Reno Creek Parmit No 478

Amanarment Apphcation
11726183




TABLE 18.5-7  [DPDY PARANRTERS FOR SIMOLATION OF & 4 1 4 BENO WELL PATTERN (continued)

Duration of pusp operation during simulation period
o days: 1B B9

Well radios in ft= 0.59

Simulation period sumber: |

Number of production, injection, and image wells
active during simulation period: 45

¥ell ousber: 26

I-coordinate of well in ft= -185.9

T-coordisate of well in ft= 18508

Well discharge in gpe: 2080

Duration of pump operation during sisulation period
in days: 100 998

Nell radivs in ft= 9. 50

Simulation period number: |

Nusber of production, imjection, and image vells
active during simelation period: 4§

Kell oumber: 27

{-coordisate of well in ft= -105. 98

Y-coordisate of well in ft= -35.80

well discharge in gpu: 20 M

Duration of pump operatios during simslatios period
in days: 106 B9

¥ell radins in ft= 6.5

Simulation period nomber: |

Bumber of productica, injection, and image wells
active during sisulation peiiod: 45

¥ell number: 28

I-coordisate of well is ft: -105.90

T-coordisate of well in f2:  J5.80

Well discharge in gpo= 28684

Duration of pusp operatios deriag simmlation period
10 days: |06 006

Nell radins in ft= §.50

Sisalation period number: |

Bumber of production, imjectios, and isage vells
active during sisulation period: 45

Well aumber: 29

I-coordisate of well in ft:= -105.84

T-coordinate of well in ft= 10584

Kell discharge in gpo= 2080

Duration of pesp operatios during sisulation period
in days: 106 009

Vell radies is ft:= #.58

Simulation period nusber: |

Busber of production, imjection, and image wells
active doring simelation period: {5

Kell vamber: 3§

I-coordizate of vell in ft= -25. M

T-coordinate of well in 2= -105. 9

¥ell discharge in gpo: 20 8%

Duration of pusp operation during simulation period
in days: 100 B9

Reno Crees Permit No 478

Arrendment Apphcetion
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TABLE 18 5-7. WPOY PARANRTERS FOR STMOLATION OF & 4 1 ¢ RENO WELL PATTREN (costinued)

Well radius ia ft= 8.50

Sisulatios period sumber: |

Busber of prodection, injection, and izage wells
active durisng sisulation period: 4§

¥ell number: 31

I-coordinate of well 1g ft: -35.04
Y-coordinate uf well in ft= -35.88

Well cischarge io gpo- 2080

Duration of pusp operation during sisulation period
1o days: 109 060

¥ell radies is ft= 8.5

Simula‘ion period sumber: |

Busber of production, imjection, and image wells
active during sisulation period: 45

¥ell oomber: 32

I-coordinate of well in ft: -35.8
T-coordiqate of sall in ft= 2508

Nell discharge i gpu= 20 66

Duration of pump operation during simulatios period
in days: 199 998

Fell radins in ft= 0.5¢

Simelation period namber: |

Busber of production, injection, and image wells
active during sisulation period: 45

Nell somber: 3)

I-coordinate of well in ft= -35 8
T-coordinate of well in ft= 1858

¥ell discharge in gpo: 2608

Duration of pamp operation during sisalation period
in days: 199 P9e

bell radins in ft- 0.5

Simalation period number: |

Fusber of prodoctioa, imjection, and image wells
active during sisulation period: 45

Hell number= 34

I-coordisate of well ia ft= 3.0
T-coordisate of well in ft= -105.08

Bell discharge in gpo= 20

Duration of pamp operation duriag siselation period
i days: 1 R

Well radins in ft= 6.5

Simelation period sumber: |

Busber of production, imjection, and image wells
active during simulation period: 4§

¥ell oomber: 35

I-coordinate of vell in ft= J5. 00
T-coordisate of well ln ft=: 5.8

¥ell discharge in gpe: 288

Duration of pump operation durimg simslation period
e days: 100 908

¥ell radins ip ft= 650

Simalation period sember: |

Reno Croer Permit No 479

Amengmaent Apphcetion
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TABLE 10.5-7. 1NPOY PARANEYERS FOR SINOLATION OF & 4 1 ¢ RENO WELL PATTEEN (continued).

Busber of prodection, injecticn. and image wells
active doring simalation period: 43

¥ell cumber: 36

I-coordinate of well fp ft= 35 08
T-coordinate of well in ft= 3599

Bell discharge in gpo: 20 ¥

Duration of pusp operatios durisg simclation period
in davs: 1D 906

Well radios ip ft:= 6.50

Sisulation period nomber: |

Vuaber of production. isjection, and image wells
active daring simulation period= 45

¥ell nopber: 17

I-coordinate of well in ft= 5.9
T-coordinate of well 1o ft= 10500

Nell discharge in gpo- 20.04

buration of pump operation during sisulation period
in days: B8 990

Well radips in 8- 8.50

Simelation period aumber: |

Busber of prodaction, injection, and image wells
active during simnlation period: 45

Nell samber: 28

I-coordinate of well in ft= 18580
I-coordinate of well in ft= -195. 8

Nell discharge in gpo: 20 8

Duration of pump operation during siselation period
in days: 190 08¢

Well radins in ft= 650

Sisalation period sumber: |

Busber of production, injection, and image wells
active during simulation period: 4§

¥ell nomber: 1§

i-cu_vdieate of well ia ft= 18580
T-coordivate of sell in f2=  -35.09

Kell discharge in gpo: U W

Daration of pamp operation during simelation period
in days: 100 808

Well radins (o ft= 0.5

Simalation period samber: |

Bunber of prodection, injection, and image wells
active doring sisulation period: 5

Well somber: f

I-coordinate of sell in ft: 195 M
T-coordizate of well in ft= 5.8

Well discharge in gpo: 28.04

Duration of pump operation during siselation period
in days: |0 906

Bell radius in ft= B.50

Simelation period sumber: |

Buaber of prodection, injection, and image wells
active during simolation period: &)

oo Crame Pormat No 478
Amengment ADphoation
112883




TABLE 18 5-7  [NPOY PARAMETERS POR SINOLATION OF & ¢ T 4 REBO WELL PATTERN (contisued)

¥ell nowber: )

I-coordinate of well in ft= 105 88
Y-coordinate of well in ft= 185 08

Well discharge in gpo: 2099

Duratioa of pusp operation durimg simulation period
o days: 1P Bod

Nell radius in ft= 9.58

Sisulation period ousber: |

Number of production, imjection, and isage wells
active during simulation period: 45

Nell aumber: 4

I-coordinate of well in ft= 3508
T-coordinate of vell in ft= -175.98

Fell discharge in gpu: 20 09

Duration of pusp operation during sisulation period
in days: |99 009

Nell radius in ft:= 8. 59

Sisulation period nusber: |

Nomber of production, imjection, aad image wells
active during sisnlatioe period: 45

Kell somber: ()

I-coordinate of well in ft= 175.98
T-coordinate of well in ft= -35.98

Well discharge in gpa: 20 9%

Duration of pump operation during siselatios period
o days: 109 088

Well redius in ft= 850

Simulation period aumber: |

Humber of productios, injection, and isage wells
active during sisulation period: ¢

Nell nomber: 44

I-coordipate of well in ft= -175.98
T-coordinate of well in ft- 35.908

Well discharge in gpo: 2089

Duration of pusp operation duriag simalatios period
in days: 109 088

Well radius in ft= 9.56

Simulation period sumber: |

Yusber of productios, injection, and image wells
active during simmlation period: 4§

Nell nomber: 45

1-coordinate of well ip ft= -35.98
Y-coordinate of well in ft: 175.09

Well discharge iv gpo: 2084

Duration of pump operatioe duriag sisulation period
in days: 1@ MM

Nell radins ia ft= 0.58

Bumber of observation wells f~i which time-
dravdows tables are desir.a @

Aquifer tramsmissivicy 1o gpd/ft: 1608 B¢
bouifer storativity as a decimal: § #0120

Reno Creok Permit No 478

Amendment Applicenion
112683
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TABLE 16 5-8. DRAMDONS RRSULTS FOR THE 4 1 4 WELL PATYERN SINULATION (contioned)
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TABLE 18 5-8.  DRAMDOWS RESULTS FOR THE ¢ I 4 WELL PATTERN SIMOLATION 'continned)
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TABUE 19 58 DRAMDOME RESULTS FOR THE ¢ I 4 WELL PATTERN SIMULATION (continued).
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11. SOILS ASSESSMENT

A soils inventory and assessment was performed during the summer of 1993 on all lands within the
proposed permit area. The inventory was performed by BKS Environmental Associates of Gillette,

Wyoming under contract to EFNL.

The Reno Creek project is an in situ uranium project, requiring excavation only to support the in situ
recovery process. Major excavation activities include leveling and construction of an ion exchange
recovery plant and parking area, construction of radium treatment ponds and irrigation reservoir and
construction of main access roads. Minor excavation activities include the excavation of pipeline
trenches, drilling related activities and surficial grading and leveling within wellfields. EFNI also
proposes a land application area for wellfield solutions resulting in potential short term impacts to the

soll resource.

In situ mining activities generally result in disturbances of the soil resource which are both reiatively
small in area/extent and/or disturbances that do not bury or disturb soils below several feet of the
surface in disturbance areas. For these reasons, EFNI and the WDEO-LQD agreed to focus the scope
of baseline soils investigations on the identification of limiting factors to plant growth within the soils

in those areas projected for disturbance.
11.1 INTRODUCTION

This report presents information on the soils occurring on the Reno Creek Project which is located
approximately 10 miles southwest of Wright, Wyoming. The area has been previously surveyed, on
a large scale, by the U.S. Department of Agriculture (USDA), Soil Conservation . «rvice (SCS) in 1879
and revised, in part, in 1892, The major objective of the 1993 assessment was to define the existing
topsoil resource within the study area and determine the extent, availability, and suitability of soils
material for use in reciamation. Prime farmland determination was made by the Gillette office of the
SCS.

In addition to the mapping of the permit area and supporting information, backhoe pits were utilized in
the proposed irrigation area to determine the baseline of varicus radiometric analyses. That information

is summarized in this report also.

Soil analytical information is contained in Attachment 11.1,
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11.2 METHODS

11.2.1 REVIEW OF EXISTING LITERATURE

The soils in this portion of Campbell County were studied and mapped to an Order 3 scale by the
USDA, SCS in 1979. Although the soil survey has not been published, it 1s available in "open file

form",

In addition to the previous SCS information, Appendix D-7 information from WDEQ permit volumes for
nearby mine proiects was reviewed. Pertinent information from the T3 permit for Jacobs Ranch Mine
and the T5 permit for the Black Thunder Mine were reviewed prior to fieldwork,

11.2.2 1991 PROJECT PARTICIPANTS

BKS £nvironmental Associates, Inc. performed the 1993 soil survey field work and report preparation.
All soil analysis was handled by Energy Laboratories of Billings, Montana.

11.2.3 SON. SURVEY

Construction of the study area soil map was accomplished according to techniques and procedures of
the National Cooperative Soil Survey. Guideline No. 1 (November, 1984) of the Wyoming Department
of Environmental Quality, Land Quality Division was followed during all phases of the work.

A reconnaissance of the study area was used to familiarize field personnel with the area. Soil profiles
were examined on a widely scattered basis according to physiographic configuration. Information
derived from these profiles was compared with existing permit soil series descriptions and mapping unit
descriptions, as well as SCS data, to determine which soils were likely 10 occur on specific landscape
positions. SCS data for the study area was available throughout the field survey.

Following the reconnaissance survey, an Order 1-2 soil survey was conducted within the proposed
actual disturbance. Order 3 SCS mapping units were verified outside the proposed actual disturbance.
Soll boundaries were delineated in the field by exposing additional soil profiles to determine the nature
and extent of soil series present on the study area. Soil map unit boundaries were delineated on a
1" =500 topographic base map and were later transferred to a " =1000" map for ease of comparison
with other permit maps (refer to Plate 11,1},
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Similar methodology was employed within the proposed irngation area in Section 33. Existing SCS
mapping units were verified at numerous locations.

11.2.4 FIELD SAMPLING

Soil series that had questionable reclamation potential were sampled and described by exposing the
solum with a shovel and then sampling below this point with a hand auger. The physical and, where
possible, chemical nature of each horizon within the sampled profile was described and recorded in the
field. The sample location was noted on the field map, At least two quarts of sampled soil material
were placed in clean, labeled, polyethylene plastic bags and kept cool and as dry as possible to limit
chemical changes. Due to the timing of the sampling (i.e., early summer for the baseline assessment)
and due to the cooler than normal temperatures during the radiometric sampling, ambient air
temperatures were not considered excessive. Samples were kept out of direct sunlight and transported
to the Gillette office of Energy Laboratories for shipment to the Billings office for analysis. In general,
samples were taken to Energy Laboratories within one week of actual collection.

A total of 3 sites on the Reno Creek Project (outside the proposed irrigation area) were sampled for
analysis and corresponding soil profile descriptions written. They were saline phases of upland Zigweid,;
Kim and Forkword soil series. The samples were taken because of visual indications (evidence of saline
conditions) of unsuitability for reclamation. All three samples were taken in bottomland locations along
the Belle Forche River drainage. Therefore, chemical analysis should not be considereed representative
of the usual quality or surtability of these soils for reclamation on upland sites. Soil mapping unit
gesignations and associated acreages are presented in Table 11.1. Soil sample locations are shown
on Plate 11.1.

In addition, six soil series locations were sampled within the proposed wHgaten land spplication area.
The locations were selected as representative of these soil series. Fheeo-sonssinchided: The sampled
soul series were; Shingle, Forkwood (Ft. Colling), Theedle (Thedalund), Kishona (Kim), Cushman, and
Zigweid. These six series comprised the major series encountered within that area.
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MAPPING UNIT

RENO CREEK PROJECT
TOPSON. VOLUME SUMMARY

AVERAGE DEPTH [AVERAGE DEPTH  JAREA TO BE SATVAGE VOLUME JLIMITATIONS
STUDY AREA OF SUITABLE OF A+ 8 HORIZON P ISTRIFPED OF (ACRE - FT) TO
ACRES % MATERIALS™Y (FT) A+BMATERIAL SUTTABILITY
(FT} (ACRES)

#O7CD Bowbac - 6 15% 127 04 28 1 08 067 073 hig!. sand comtenmt

ROTAR Cambria - G-6% 1287 is S0 1.25 107 IR4

SOOCD Cushman - 6-15% i536 413 2S 1 OR ¢ 06 006 peralithie < 40" within Cushman
12128 Cushman Cambna  0.6% 305 09 10 1.25 0%

3458 Cushman Theedie 1 6% 97 27 2s 1.25 000

392CD Decoiney Hilard 6 15% 458 13 s 20 (LE1] high sand contert
Dhsturbed 63 02 00 < 05" 00

h4SAB Forkwood Camionz 0-6% 1 31 50 20 oo

410 Forkwood Cambna 0.6% 189 1 53 50 1.78 023 04

1508 Forkwood Cabria 06% 285 6 TR s 1 50 LRe - paralithic < 40" within Cushman
111AB Forkwood Ulm 065 30s c9 SO 150 06

EA62 Hiland 0 6% 152 04 4.6 i.so 10 S0 1576 hugh sand content

ISOAB Hiland Bowbac 0-6% 195 5 54 3s 20 000 high sand content

IROCD Hiland Bowbac 6 15% 54 6 1.5 15 15 000 high sand content

IB4AB Hiland Vonalee 0-6% 216 07 s i5 000 high sand or shale conternt
ROZAR Kishona 0.6% I8l 6 1 40 0s a8 1.74 Aliuviated shale & siltsione
417BD Shingie Taluce 3-30% 51 01 1o 075 000 high sand or shale content
15RAB Kishona Cambna Zigweld 0 6% 52913 46 40 128 017 021 alluviated shaie & siltsione

within Kishona & Zigwed

a79BD Parmiced 66% iR 01 2.8 12§ G.00 high clay or salts

KOSCD Shingle 6-15% 635 18 10 <05 Q08 004 weathered shale

347CD Shingle Theedle 6-30% 248 R 6 R i5 07s 08 060 weathered shale

SO4CD Theedle 6 15% 198 0 5s 25 067 5 4% 367 parabthic < 4G”

1778 Theedle Kishona 3 9% 866 9 240 o 075 3es 29 paralithic < 407 within Theedle
39SCD Tumercrest Keehine Taluce 6-30% na 09 25 10 000 high sand comtent

41RBD Terro Vonalee 0 6% 50 8 14 25 07s 000

K06CD Tumercrest 6-15% 63 02 25 10 000 paralithic < 407

RO3AB Zigwewd 0 6% kLN Lt s 0s 000 atluviated shale & siltstone

oal 600 0 bR L] 3009
TReno Creek
Footnotes to Table 111
" Depth of sunability as defined in Table | 2, WDEQ-LQD Guudeline #1 (11/84)
"'SdugtofAnadlhotuomofmdonly as per discussions mn Section 15 1.
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11.2.5 LABORATORY ANALYSIS

Upon receipt at the Billings office of Energy Laboratories, topsoil samples were logged into the
computer system. Samples were placed into lined aluminum pans to dry in an oven at 80 degrees F.
Clods were broken down into manageable pieces prior to determining coarse fragments. Coarse
fragments were measured with a 10 mesh screen prior to grinding; the entire sample was then hand
ground to pass 10 mesh. An approximate 20 ounce sub sample was obtained through splitting with
a seres of riffle splitters and subsequently analyzed. A second sub-sample was maintained in storage

at Energy Laboratories.

Astual Laboratory analysis follows the methodology outlined in WDEQ, LQD Guideline 1 {1984). That
Methodology 1s found in Addenduws-2 Aftachment 11-1-2, Energy Laboratory Analysis Methodology.
In general, samples were analyzed within 30 days of receipt of the samples to limit any chemical

changes.

Approximately 20 percent of the samples were run for duplicate analysis. All analytical data is found
in Addendumn-b Attachment 11.1-6 and 11.7-7, Summary of Soil Analytical Results.

The three bottomland samples selected because of suspect quality for reclamation purposes were

anslyzed for the following parameters.

pH (paste) Textural Analysis
EC (extract) Organic matter
Saturation % B

Ca Se

Mg

Ne

Analysis results are found in Attachment 171.1-6.
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The six sample locations within the proposed land application area were selected as representative of
soil series i1 the land application area and were analyzed for the following parameters. Samples were

selected from identifiable horizons and subunits.

pH (paste) Textural Analysis
Saturation % Nitrate

Electrical Conductivity (Extract)

Ca Se
Mg As
Na 8
SAR Mo
IJ‘Ra

“¥Th  JUpper & feet

U-nat

11.3 RESULTS AND DISCUSSION
11.3.1 SOIL SURVEY - GENERAL

The soils occurring on the Reno Creek Project are typical of the semi-arid grass!ands of the western
United States. Due to prevailing climate and vegetation conditions, organic matter is accumulated
slowly, and soils have developed with light-colored surfaces. Subsoil color is usually light brown or

yellowish brown.

The greatest proportion of the upland soils of the study area are residual (i.e. developed in place) and
are formed from weathered sedimentary bedrock, mostly sandstone and shale. Most developed soils
reflect the character of the bedrock. Areas of sandy and medium-textured friable soils are underlain
by sandstone and loamstone. Heavy clay soils are underlain by clayey shale. These soils vary widely
in both depth and suitability of the material for topsoiling depending primarily on the parent material

from which the soils have formed.

Smalier stream channels of the study area are characterized by alluvial soils such as the Kishona

(formerly Kim) series. These soils are deveioped from a variety of material washed from the uplands
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and redeposited along the stream courses. The soils formed in alluvium reflect the character of the
weathered, transported ma‘erial. These soils often have a generally dark friable surface that contains

a larger amount of organic matter than upland soils.

Larger stream channels of the study area are characterized by deeper haplargids such as Forkwood
(formerly Fort Collins) series or Uim series. These residual soils are developed in-place. There are aiso
areas of alluvial soils such as Kishona. Depending upon the water regime in specific areas, all series

may have saline phases associated with them.

Refer to Addendus-ad Artachment 11.1-3 for SCS soil series descriptions for those series encountered

within the current permit area.

11.3.2 SOIL MAPPING UNIT INTERPRETATION

The 1993 mapping resulted in some additional mapping units due to the smaller scale of the Order 1
survey within the proposed disturbed area. However, no new series from the existing SCS mapping
were encountered. Refer to Addendum-4 Attachment 11.1-4 for SCS soil mapping unit descripticns

within the study area.

Mapping the larger drainages such as the Belle Fourche drainage is difficult due to past stream channel
meandering and resultant deposition, as well as past and current agricultural water development and
crested wheatgrass haylands. The C horizons are extremely variable and stratified in many locations.

Individual series descriptions refiect this variability.

Sample numbers were based on verbal agreements between WDEQ-LQD and EFNI personnel. Only
those areas of questionable reclamation quality material within the proposed disturbed area were
sampled for chemical analysis. However, numerous pedons were exposed during initial mapping of the

study.

A representative soil sample from each soil series identified within the plant area, irrigation reservoir
or main access road will be sampled and analyzed for parameters found on Table I-2, WDEQ-LQD
Guideline 1 (11-84). Analytical information will be used to determine suitability of the A + B horizon
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for salvage and help define average depth. Analytical information will be provided to the WDEQ-LQD

as shown as it is available in the spring of 1994. Soil sample locations will be shown on Plate 11.1.

11.3.3 ANALYTICAL RESULTS

Lab analyses of the 1993 soi! samples did not include percent very fine sands since the encountered
soil series did not require very fine sands for delineation and since there was a limited number of
samples. Fieid observations of fine sands, an indirect measure of the very fine sand portion within

individual peds, if necessary, were used to determine series designation.,

Refer to Addendum 6 and 7, in Attachment 11, for a compiete collection of original laboratory data for

the sampies outside the proposed irrigation area and within the proposed irrigation area, respectively.
11.3.4 EVALUATION OF SOIL SUITABILITY AS A PLANT GROWTH MEDIUM

Within the study area, suitability of soil as a pi--~ “ywth medium is limited by physical factors such
as sandy or high clay textures or chemica fa:ior. such .« high sodium adsorption ratic (SAR), high
electrical conductivity (EC), or excess seleniurn. Nany sampling intervals, specifically at depth,
contained selemum of 0.1 ppm and kigh EC’'s and SAR's. Although the majority of pedon iocations
were not sampled for chemical analysis, marginal material is likely found in sandy upiand ridge areas,
clay upland breaks or broken topography, or lowland flats where salt accumulation may be a problem,
specifically near the Belle Fourche River drainage. Two suspected saline phases of soils limiting plant
growth were sampled as part of baseline investigations. The analytical reports for these soils area
found in Attachment 11.7-6. It is important to note that these soil phases are not representative of
these soil series, but were selected as worst case. Specific discussion of topsotl suitability by map unit
is found in Addendum 4, Soil Mapping Unit Descriptions. Soil analytical information is found in
Addandum-8 Artachment 11.1-6.

Based on the analyticai results of the soils within the proposed irrigation area, little or no chemical or
physical problems exist within the soil series and the underlying paralithic or bedrock material. Only
one sample, Shingle at 30-64", exhibited chemical characteristics in excess of WDEQ-LQD Guideline
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#1 suitability criteria. The Shingle series exhibited selenium levels in excess of 0.1 ppm. Soil analytical

information from the propesed irrigation area 1s found in Addendwn-+ Attachment 11.1-7,

Selenium s a naturally ocecurring element within the Reno Creek project although the analyzed data does
not necessarily reflect that. It was generally not found within the analyzed samples of the proposed
irngation area but was found within the deeper horizons of the saline soils of the Belle Fourche River
drainage. Selenium indicator plants are present within the drainages in the area and on upland ridge

tops.

11.3.6 TOPSOIL VOLUME CALCULATIONS

Based on the initial review of current permit area soil series and study area field work with subsequent
chemical analysis for questionable series, material suitable for use as topsoil were determined for the
individual mapping units. Average suitability depths by mapping unit are shown in Table 11.1.

Proposed disturbace acres are shown on Plate 11.1.

11.3.6 PRIME FARMLAND ASSESSMENT

No prime farmland was indicated within the study area based on a reconnaissance survey by the SCS,

Gillette field office. Refer 1o Addendum-d Attachment 11.1-1, Correspondence, for the SCS letter of

negative determination,
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12. VEGETATION (APPENDIX D-8)

12.1 INTRODUCTION

This report presents information on the vegetation occurring on the Reno Creek Project which is located
approximately 10 miles southwest of Wright, Wyoming. The specific area has not been previously
surveyed for the vegetation resource nor have any adjacent areas. The closest surveys were conducted
for the Black Thunder Mine permit area and the Jacobs Ranch permit area approximately 25 miles east
of the existing permit area. The major objective of the 1993 assessment was to define the baseline

vegetation resource prior to any surface disturbance associated with a proposed in-situ mine,

The vegetation inventory of the proposed Reno Creek project area was performed by BKS Environ-
mental Associates, Inc. of Gillette, Wyoming. The methodology used for the vegetation inventory is
an alternate methodology from that described in Wyoming Department of Environmental Quality, Land
Quality Division (WDEQ-LQOD) Rules-and-Regulatons—Appendn-A{March-1888) Guideline numberf
(March, 1986). The current methodology a/so incorporates the elements discussed ahd-agrood-upon
by Energy Fueis Nuclear, Inc. (EFNI) and WDEQ personnel. A general description of this methodology
is set forth in a letter from the WDEQ-LQD to EFNI dated April 5, 1993.

in addition to the baseline mapping and sampling of the permit area, radiometric vegetation sampling
was conducted within & the proposed wagation-atea land application area. Information on that study

is included in Section 14.1.
12.2 METHODOLOGY

Based on discussions between EFNI and NDEQ personnel, a telephone conversation with Brenda K.
Schladweiler of BKS Environmental Associates, Inc., and WDEQ-LQD Rules-and-Regulatiens Guideline
number 7, *-~a da-A-4iMarsh-18884, the following methodology was prepesed executed.
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12.2.1 VEGETATIVE TYPE DETERMINATION AND MAPPING

All vegetation mapping units were transferred to topegraphic base maps (1" =1000°). Native vegeta-
tion types were segregated by lifeform and dominant species differences resulting from soil, slope and
general topographic position. Areas defined on photographic base maps were field checked during

preliminary field mapping and later transferred to the topographic base map.

Mapping units, other than native vegetation types, included disturbed sites and agricultural. The
disturbed sites were primarily comprised of oil and gas driling exploration sites and major road
disturbance. Disturbed sites included both seeded and non-seeded areas and were qualitatively
described only. There is no specific delineation of roads which were too small to be mapped.

Agricultural areas were recent disturbance by agricultural activities. Older agricultural disturbances, if

not distinguishable from surrounding native areas, were included in the native types.

Mapping unit acreages were derived by planimetering the mapping units on the vegetation map. Th:

permit acreage table was then constructed.

Photographs of native vegetation types (i.e.. Upland Grassland, Big Sagebrush, and Meadow) are

included in Addendum 2 and photo locations illustrated on the vegetation map.
12.2.2 SPECIES COMPOSITION

Plant identification was confirmed by the Rocky Mountain Herbarium in Laramie, WY, if necessary. All
scientific nomenclature followed current nomenciature in use at the Herbarium during 1983. Refer to

Addendum 3, 1993 Species List.

Any encountered federally designated threatened and endangered species, state plants of concern,

noxious weeds and primary selenium indicators were identified.
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12.2.3 STUDY AREA SAMPLING DESIGN

M“WMM«MWW—WWMM
Guahiyand-Qualiy-Divsion—Riules-and-Rogutaneas—Appendni Macsh, 1 8885

Sampling locations were randomly determined by placing a grid over the 1"-1000’ vegetation map. The
x-axis was generally east-west, while the y-axis generally ran north and south. Grid interval at the
scale utilized was approximately 100 feet on the ground. Sampiing location coordinates were randomiy
generated by the HP15C hand calculator. Sample point selection was repeated until the desired number
of points for each vegetation type was attained. All sample locations are plotted on the vegetation

map.
12.2.4 EXTENDED REFERENCE AREA ESTABLISHMENT

Due to the inherent ditficulties in applying the traditional reference area concept or control area concep‘t
to an in-situ uranium project, the modified extended reference area concept was employed for the Reno
Creek project. The entire proposed permit area was included in the original sample design. Gever
PrOPOGOG-GI6LuboG-#65-16-60n6106:08-the-axtandedraleronce-area. Refer 10 Plate 12.1 for location of

the extended reference area. The extended reference area contains the major vegetation types that

would be disturbed by mining activity: Upland Grassland, Big Sagebrush, and Meadow.

Since the exact location of the proposed disturbed area was not know at the time of sampling, the

entire permit area was included in the original design. The mean and standard deviations for total

vegetation cover and total cover for those points found only within the EXREFA are as follows:

Vegetation Type Total Vegetation Total Cover

| Reno Creek Permit No 479
i Amendment Application

| Revised 2/94

Upland Grassiland 55.5 8.39 73.5 9.98

Big Sagebrush 56.5 3.42 85.5 5897

Meadow 74.25 11.78 83.5 4.99
m




These values are very simdar 1o those derived for the entire permit area study. It is Brenda
Schiadweiler’'s, of BKS Environmental Associates, Inc., professional opinion that the vegetation types
within the permit area are generally homogenous and that those values derived from the permit-wide

study are representative of the extended reference area.
12.2.5 EXTENDED REFERENCE AREA SAMBLING DESIGN DESCRIPT!ION

The extended reference area was included in the total 1993 studv rrea. SamphRglocatons—wers
randomby-deterrwned-ac-desorbed-earker . No specific sampling program was applied to the extended

reference area
12.2.6 TIME OF SAMPLING

All cover sampling occurred for all communities at various intervals through July and eerly August,

1993. 1
12.2.7 PLOT SIZE AND SHAPE

Cover plots consisted of 50 meter transects with readings taken every meter and summarized by

transect within a specific vegetation type.
12.2.8 MEASUREMENTS
12.2.8.1 COLLECTION AND ANALYSIS OF COVER DATA

A muwwmuar-ot-36 maximum of 50 transects for cover were sampled within each study area vegetation
type. Statist.cal adequacy was not part of the original understanding with the WDEQ. However, at
the tme of sampling, additional samples were taken 10 insure sther adequacy e&-the-FRaximum-Rumber

alowed-by-WHEG-LQD-Rules-and Reguatens,—Appendin—A using the formula presented in Section

12.3.7. Al field sampling for cover occurred after July 1, 1993,
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Sample locations for cover within the study area were chosen by randomly selecting points within a
grid of the permit area. Grid intervals did not exceed 100 feet on the ground. Random sample iocation
coordinates were plotted on a map and located in the field by pacing from a known location. Random
numbers between 1 and 360 were generated to orient the transect. A compass was then used in the

field to orient the transect to the nearest 1/8 of 360 degrees.

Sample hits were read at 1 meter intervals along the entire length of the 50 meter transect. First hit
(50) readings constituted the absolute cover values for total vegetation and total cover. Additional hits
at each meter mark were recorded separately and included # absolute cover values for individual
species. This multiple hit information was used to compile the overall plant list for the extension areas
and to qualitatively describe the canopy within each respective vegetation type. In addition, litter, rock,
and bare ground percentages were recorded. Transects that exceeded designated vegetation
boundanies were randomly reoriented to be within the sampled vegetation type. Cover data was
summarized using computer software RIMA version 2 (RIMA, 1988). Cover summary tables in RIMA
proguce relative cover and relative frequency values. These two values for an individual species arq
combined to form the importance Value which in turn determines the rank for that species. The species

with the highest Importance Vaiue has the highest ranx.
12.2.8.2 COLLECTION AND ANALYSIS OF PRODUCTIVITY DATA

As per discussions between WDEQ-LQAD and EFNI personnel summarized in a letter dated April 5, 1993,

no production data was obtained.
12.2.8.3 COLLECTION AND ANALYSIS OF TREE AND SHRUB DENSITY DATA

As per discussions between WDEQ-LQD and EFNI personnel summarized in a letter dated April 5, 1993,

NO Wee-e+ shrub data was obtained. No tree exist within the study area.
12.2.9 PRIME FARMLAND ASSESSMENT

Agricultural areas, consisting of relic crested wheatgrass fields, were qualitatively described only.
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12.2.10 WETLANDS INVENTORY

A Wetlands inventory within the permit area will be performed in the spring of 1994. The Wetlands

Inventory will be ins2rted in this section when available.

12.2.11 EVALUATING POST-MINING RECLAMATION SUCCESS

Reclaimed areas and the extended reference area will be sampled for two consecutive years prior to
proposed bend release. Cover by transect will be the quantitative parameter used to indicate reclama-
tion success. Quantitative information will be suppiemented with: photographs; qualitative comparison
of the reclamation seed mix and resulting cover information; landowner input; actual field trips to view

the site with WDEQ personnel; and presentation of grazing history and sustainability.

The extended reference area and the reclaimed areas will nut be statistically compared. Both will be
sampled as separate entities. The extended reference area will be sampled as one unit. However, EFN{
personnel will determine whether individual reclaimed area units will be sampled separately or combined

for bond release purposes, based, in part, on timing of seeding and actual seed mix.

A minimum of 15 cover samples in the extended reference area will be sampled in any given year. A
minimum of 15 samples within the rectaimed area will also be sampled at the same time. All samples
will be randomly determined. The letter of understanding between the WDEQ and EFNI personne! dated
April 5, 1993 is found in Addendum 1, Correspondence.

12.3 RESULTS

12.3.1 DESCRIPTION OF VEGETATION TYPES

Three native vegetation types occur within the study area. The better drained, gently rolling upland

areas are characterized by Big Sagebrush and Upland Grassland. Areas in or adjacent to defined stream

channels or minor drainages consist of the Meadow vegetation type.
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Past agricultural activities have resulted in relic crested wheatgrass fields. These fields do not appear

to be regularly mowed for hay.
Table 12.3.1 lists acreage for each vegetation mapping unit within the permit area.

Within the permit area, native vegetation types occur over 99 percent of the approximate 300 acres.
Big Sagebrush is the dominant native vegetation type (60.7 percent) followed by Upland Grassiand
{24.5 percent) and Meadow (13.8 percent). Agricultural communities, including relic crested wheatgrass

fields, account tor 0.3 percent of the permit area. Disturbed areas encompass 0.7 percent.

Upland Grassland

Within the study area, rolling upland terrain 18 characterized by a grassiand vegetation type with limited
shrub cover. This native vegetation typ: =~ ~vars 880 883 acres within the study area. Dominant
perennial graminoids include western wheauwy ass (Agropyron smithii), needle-and-thread (Stipa comau)‘
and blue grama (Bouteloua gracilis). Some areas mapped as Upland Grassland are in transition to Big

Sagebrush.

Big Sagebrush

Within the s-udy area, the Big Sagebrush vegetation type occupies 2486 2, 188 acres. Big Sagebrush
(Artemisia tridentata) is generally dense with blue grama and western wheatgrass in the understory.
Shrub growth 1s variable depending on soil type and moisture. Borderline Meadow areas were includea
in Big Sagebrush if the understory was less productive and more indicative of the Big Sagebrush type.

In addition, some acres mapped as Big Sagebrush are in transition to Upland Grassland.

Meadow

Within the study area, topographic drainages support a variable Meadow grassland community with
scattered shrubs that occupies 484 500 acres. This vegetation type includes ephemeral drainage
bottoms and upland terraces. The dominant shrub is silver sagebrush. Dominant perennial grasses

include western wheatgrass, green needlegrass, thickspike wheatgrass, and slender wheatgrass

I Reno Creek Permit No 473 Revised 2/94
A rendgment Apphcation I

| 1172503




(Agropyron trachycaulum). Borderline Big Sagebrush areas were included in Meadow if the understory

was sufficiently productive and more indicative of the Meadow type,

Agricultura!

Within the study a7ea, the Agricultural mapping unit occurs on 32 75 acres. It consists primarily of relic
crested wheatgrass fields. Within Campbell County, the percent cover of seeded species within
haylands generally decreases with time. It is usually during this period of decline that haylands are
reworked or left 10 convert 1o pasturelands. The crested wheatgrass fields, as mapped on the study

area, are generally old and have not been reworked in the recent past.

Disturbed

Within the study area, the Disturbed mapping unit occurs on 28 27 acres. It consists primarily of oil

and gas drilling activity and major roads.

12.3.2 VEGETATION MAP

Study area vegetation types and sampling sites are outlined on Plate 12.1.

12.3.3 WEEDS, SELENIUM INDICATORS, ENDANGERED OR THREATENED SPECIES

Encountered species cited as "noxious” weeds in the Agricultural Experiment Station, University of
Wyoming, 1979, Bulletin 498, "Weeds of Wyoming" include Canada thistle (Cirsium arvense), field
bindvreed (Convolvulus arvensis), quackgrass (Agropyron repens), and skeletonieat bursage (Ambrosie

tomentosa). Each has a iow frequency with extremely limited cover.

Selenium indicator species identified during the 1993 survey were two-grooved milkvetch (Astragalu.
bisulcatus), stemmy goldenweed (Haplopappus multicaulis), and woody aster (Xylorhize glabriuscila,.
These plants appear to be more prevalent in limited areas such as shallow upland soi's in broken
topography and deep major drainage soils as sre located within the Belle Fourche River drainage.

Selenium indicator plants are not overall significant contributors in terms of cover or production.
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None of the plants identified on the study area appear on the U.S. Department of Interior's "Endangered
and Threatened Species Plants”, as published in the Federal Register. Legal coordinates for the permit
srea were run through the Wyoming Natural Dive: sity Database in Laramie, Wyoming, with no previous
collections being found. Written correspondence with the Nature Conservancy is found in Addendum

1

12.3.4 SPECIES COMPOSITION

Addendum 3 lists species of plants encountered during the 1993 sampling of the study area. This list

is arranged by lifeform.

12.3.5 NATIVE VEGETATION TYPE COVER ANALYSIS

All native vegetation types were quantitatively sampled to determine composition and cover.

' Upland Grassland

Absolute total vegetation cover (60.2 percent) was dominated by perennial graminoids. Based on rank
shown in Table 12.3, major perennial species included needle-and-thread, blue grama, threadleaf sedge,
western wheatgrass, prairie junegrass, and thickspike wheatgrass. Annual graminoids accounted for
0.3 percent absolute species cover. Shrubs, primarily big sagebrush, provided 5.0 percent absolute
species cover. Haltshrubs, primarily fringed sagewort, contributed 0.5 percent absolute species cover.
Seventeen perennial forbs provided 4.7 percent absolute species cover. Five annual forbs provided 1.0
percent absolute species cover. Succulents provided 0.6 percent absolute species cover. Bare soil and

litte: rock percentages were 18.3 and 21.5 percent, respectively.

Utiizing the mumimum sample number formula ewthase+WEEL G0 Rules-and-Reguatons Appendix
AMarah B804, presented in Section 12.3. 7, sample adeguacy was attained for total vegetation cover

and total cover. Based on sample date, five sample points were required to attain adequacy for total

vegetation and total cover, respectively. Fifty points were actually sampled.
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Refer 10 Table 12.3.2 for a summary of the Upland Grassland study area cover data. Refer to Table

12.3.6 for sample adequacy figures for Total Vegetation Cover and Total Cover.

Big Sagebrush

Absolute total vegetation cover (61.0 percent) was dominated by perenmial graminoids. Based on rank
shown in Table 12.3. 3, major perennial species included needle-and-thread, western wheatgrass, blue
grama, prairie jJunegrass, threadleaf sedge, and thickspike wheatgrass. Annual graminoids accounted
for 1.0 percent absolute species cover. Shrubs, primarily big sagebrush, provided 20.4 percent
absolute species cover. Halfshrubs, primarily fringed sage, contributed 0.2 percent absolute species
cover. Eighteen perennial forbs provided 5.4 percent absolute species cover. Six annual forbs provided
2.1 percent absoiute species cover. Succulents provided 0.5 percent absolute species cover. Bare soil

and litter/rock percentages were 15.1 and 23.4, respectively.

Utilizing the minimurn sample number formula outlined in wommmw.“.

Aibharch, 18884, Section 12.3 7 sample adequacy was attained for total vegetation and total cover.
Based on sumple data, five sample points were required to attain adequacy for total vegetation and total

cover, respect sely. Fifty points were actually sampled.

Refer to Table 12.3.3 for a summary of the Big Sagebrush study area cover data. Refer to Table 12.3.6

for sample adeguacy figures for Total Vegetation Cover and Total Cover,

Meadow

Absolute total vegetation cover (75.2 percunt) was dominated by perennial graminoids. Based on rank
shown in Table 12.3.4, major perennial species included western wheatgrass, green needlegrass,
needle-and-thread, foxtail barley, slender wheatgrass, and prairie junegrass. Annual graminoids
accounted for 3.6 percent absolute species cover. Four shrub species, primarily big sagebrush,
provided 3.0 percent absolute species cuver. Halfshrubs, primarily Gardner saltbush, contributed 0.2
percent absolute species cover. Thirty perennial forbs provided 13.0 percent absolute species cover.
Thirteen annual or biennial forbs provided 4.8 percent absolute cover. Succulents provided 0.0 percent
absolute species cover. Bare soil and litter/rock percentages were 6.0 and 18.8, respectively.
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Utilizing the minimum sample number formula outlined in WEBEG-LOB-Rules-and-Regulabens -Appondix
A-Maseh, 18884 Section 12.3.7, sample adequacy was attained for total vegetation and total cover

Based on sample data, nine sample points were required to attain adequacy for total vegetation and

total cover. respectively. Fifty points were actually sampled.

Refer to Table 12.3 .4 for a summary of the Meadow study area cover data. Refer to Table 12.3.6 for

sample adequacy figures for Total Vegetation Cover and Total Cover.

12.3.6 STOCK PONDS AND OTHER DISTURBED OR DEVELCOPED SITES

Some small drainages within the study contain stock watering ponds. Such ponds generally have
fluctuating water leveis and are usually small. Ponds are generally full during the high precipitation and
spring snowmelt periods. Water levels, however, drop during the hot, high evaporation summer months
and low rainfail years.

1
The vegetation of ponds and aquatic areas is variable depending upon the physical site conditions and
disturbance from sheep and cattle. The less disturbed ponds are characterized by a vegetational

zonation produced by a moisture gradient

Disturbed and developed areas occupy 26 27 acres of the study area. Several small disturbed sites
scattered over the study area are a result of past oil and gas exploration. These disturbed explotation

sites have been seeded, primarily with crested wheatgrass mixes.

Annual weeds are present in reseeded areas, along roads, in relic agricultural fields, and in other
disturbed sites of the study area. Common "weedy" species observed in these habitats include:
goosetoot (Chenopodium spp.), wavyleaf thistie (Cirsiurn undulatum), Russian thistle (Salsola australis),
tireweed summercypress (Kochia scopasris), prostrate knotweed (Polygonum aviculare), curlycup
gumweed (CGrindelis squarrose), yellow salsity (Tragapogon dubius), chestgrass brome (Bromus

tectorum), Japanese brome (Bromus japonicus), tumbling hedgemustard (Sisymbrium altissimum), and

numerous others.
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12.3.7 SAMPLE ADEQUACY

Sample adequacy was tested for each of the study area vegetation types using the foliowing fermula:

D 2. 2U82)°

fax)?

Where n_. = minimum number of sampled line transects needed to adequateiy represent a given
vegetation type.
s = sample standard deviation,
F3 = the z statistic (see table beiow),
d = amount of reduction desired (see table below),
x =

sample mean for cover and praeduction,

2 Statistic and d Table

i g
Cover 1.28 0.1 »

12.4 DISCUSSION

Sampled data for the 1993 assessment generaily reflect atypical climatic factors. Sample year 1993
contained cooler than normal temperatures in May through July with above average precipitation. As
& result, cover values are generally higher than normal for all lifeforms.
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Table 12.3.1 Acreages of Each Vegetation Type within the Study Area

Vegetation Type

Area Within
Total Extended Reference

Area (Acres) Total % Area (Acres)
Upland Grassland 883.0 245 49 2
Big Sagebrush 2188.0 60.7 262.0
Meadow 500.0 13.8 3€.8
Agriculture 15.0 00.3 1.0
Disturbed 27.0 00.7 0.0

TOTAL 3613.0 100.0 349.0 1

Table 12.3.1 Acreages of Each Vagetation Type Vvithin the Study Area
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Table 12.3.2 (993 ENERCY FUBLS UPLAND GRASSLAND COVER.

Kean Reiative kange of Percent Kelat|ve
Species Cover Cover  Cover Values Frequency  Frequency
} §! (3 1% (3 (1) L.V, Ramk
COOL SRABON PERENNIAL CRASSES
Agropyron desystachyus .04 5.02 0« 12 54.00 5.8 10.87 1
Agropyron saithii 3.80 6.12 0- 18 64.00 6.93 13.64 i
Aristide Jongisets 0.04 0.07 0 ¢ 4,00 .22 0.29 8
Carer filifolis 8.68 15.35 0 - 28 §0.00 §.14 25.09 -
Carer stenophylie 0.8 .50 0- 4 12,00 1.30 1.79 1§
Boeleris macranths 2.8 .88 - N 10.00 1.58 .46 §
Por canbyi 0.24 0.42 0- | b.00 0.85 1.07 1
Pos lendlerians 0.1 0.42 0- 4 b.00 0.65 1.07 ¢l
Fos sandbergi; .0 3.61 0- 8§ §2.00 6.71 i0.52 L]
§lips comats 12.12 Ay ‘- 100,00 10.82 3331 |
Stipa viridula 0.44 0.78 0- & 18.00 |.95 N 15
Sub-total 34,08 60.25
VARM SEASON PERENNIAL GEASSES
Bouteloua gracilis 10,44 18.10 0- 3 96,00 10.3% 8.4 )
Calamevilfa longifolia 0.08 0.14 - 2 4.00 0.42 0.57 A
Sub-total 10.32 18.25
ANNUAL GRASBES
Bromus japonicus 0.04 0.07 b- 2 200 0.22 .28 8
Bromus tectorua .12 0.21 0- 1 6.00 0.85 0.86 "
Festuca octoflora 0.18 0.28 0- 6.00 0.65 0.9 i)
Sub-tots) 0.32 90.57
PEEENNIAL PORRS
AlLium tertile 0.08 0.14 0- 2 .00 0.43 0.57 1
Arenarin booker| 0.20 0.35 0+ b, 0.65 1.00 )
Aotragalus wollisinus 0.08 X 0« 2 .00 0.4) 0.57 1
Astragelus spatulatus 0.12 0.2 0- 3 6. 0.65 0.86 i
Comandrs umbe!lata 0.04 0- 2 .00 0.22 0.29 8
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Table 12.3.21cont"d}, 1393 ENERGY FUBLS UPLAND GBASSLAND COVER

Kean Belative Bange of Percent Relative

Bpecies Cover Cover  Cover Values Frequency  Frequency
(%) {4 ¥ %) (%) | Rank
“Oaure coceines .08 L 0T TN 0.4 0.57 27
Urindelin wquarrosa 0.04 e.01 0 ) .0 0,22 V.28 A
Heterotheca villosa 0.20 0.35 0 - 4 8.00 0.87 1.22 19
Lupinus argenteus 0.4 0.78 0 - 1 8.00 .87 |64 11
Kuwineon divaricatus 0.18 0.28 ] 2 8.00 0.87 1.1% 0
Oenothers caespitoss b.04 0.07 0- 1 .00 0.22 ).29 o8
Pensteson nitidus 0.04 0.07 b- 2 2.00 0.2¢ 0.29 )
Phlox boodii 1.58 1.1% 0- 8 16.00 (.98 .1 §
Phlox sultiflore 0.04 0.01 b~ 2 2.00 0.32 0.29 8
Sphaeralcea coccines 0.80 1.4] 0- 4 31,00 1.68 §.09 1
Tarazscus officinale 0.04 0.07 0 ? 1.00 0,22 0.29 8
Vicia americans 0.76 1.3 0 10 AN 2.80 1LY 12
Sub-total §1 .35
ANNUAL KD BIENNIAL FORBS
Alyesus desertorun 0.08 0- 2 £.00 0.4 0.51 4]
Cameline sicrocarps X b- 2 4.00 0.4 0.57 un
Lepidiun densiflorus 0. 16 0~ & 1.00 0.43 0.12 4]
Plagiobothrys scouleri 0- 2 2.00 0.22 0.29 2
Plantago patagonics . ; 0- 8 20,00 i.16 1.3 13
Sub-total 1.04 184
HENI-8HRUBS OB WALF-SHRUBS
Artenisle frigida 0.28 0.50 0- 4 10.00 1.08 1.58 18
Atripler gardneri 0.12 0.21 0- 4 4.00 0.43 0.85 6
Ceratoides lanata . - b- 2 2.00 0.22 0.28 8
Gubierrezia sarothrae 0.04 0.0 - 2 1.00 0.22 .28 8
Sub-total 0.48
SHRUBS
Artemisia pedatifida 1.38 .40 D- 8 36.00 3.90 6.30 10
Artemisia tridentats 1,88 6.51 0 U 54,00 5.8 12.3% ]
Sub-total 5.
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Table 12.3.2(cont'd).

Species

CACTI AND SUCCULENTS
Opuntis polyacantha
Sub-total

SUM OF SPRCIES COVER
Lichens

TOTAL VEGETATION
LITTER/ROCE

BARE §OIL

TOTAL COVER

Kumber of Specien/sample

193] BNERCT FUBLS UPLAND GRASSLAND COVER

s e A M e S . o A - - o . . 5 . o, - . . o o o

Kean Relative  Range of Percent Relative

Cover Cover Cover Values Frequency  Frequency
(3) (4 (%) 83 (% 1Y, Rank
0.56 0.99 0- .00 118 318 I
0.56 0.99

56.56
0.4 0- 0 100,00

60.24 4/- 1,22
olo4B 4/- 6.2
18.28 +/- 9.0
80.28 4/~ 0.87

9.2
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Teple 12.3.4 1997 BNERGY PUBLS BIG SAGEBRUSK COVER.

Kean Relative  Range of Percent Kelative
fpecies Cover Cover  Cover Values Frequency  Frequency
(%) %) (% (%) (%) LY. Rank

COOL SBASOK PERENNIAL GRASSES

Agropyron dasystachyus 2.64 §.29 0- | 50,00 §.32 .61 8
Agropyron seithii 5.64 8.1§ 0- 20 18.00 8.30 17.486 k]
Carer filifolia (.28 6.95 b- 2 14.00 1.87 14.82 b
Carer stenophylls 0.12 0.19 0- 2 6.00 .64 0.83 A
Boelerin sacranths LM 6.8% b 18 16.00 8.09 14,97 §
Pos canbyi 0.40 .65 0- 2 20,00 i1 .18 1%
Poa fendleriang 0.12 0.19 0- §.00 0,43 0.62 4]
Pos sandbergi; .12 1.11 0 - 6 26.00 2. H .9 K]
Stips comats .96 9,68 b- 12 90.00 9.5 19.28 H
Stipa viriduia 1.80 1,92 0- 12 34,00 .62 6.54 10
Sub-total .92 $2.11
WARN SEASON PERENNIAL GRASSES
Bouteloun gracilie §.64 8.16 - 22 16.00 B.08 17.25 {
Bub-tots] §.64
INTRODUCED PERENNIAL GEASSES
Agropyron cristatue 0.28 0.4% - 12 .00 0.43 0.88 20
Pos pratensis 0.12 0.19 R 32 .00 0.64 0.83 il
Sub-tota) 0.40 0.
ANNUAL CRASSBS
Brosus japonicus 0.28 0. 0« % B.00 0.85 1.3 11
Brosus tectorus 0.5¢6 0.91 0- 12 10,00 1.06 1.97 16
Pestuce octoflora 0,12 : 0- | 4.00 0.4 0.62 4}
Sub-tots) 0.96 1.56
PERENNIAL PORBS
Achilles willefoliue 0.04 0.06 0- 2 2.00 0.21 0.28 6
Aoteonarie roses 0.08 N 0 2 4,00 0.43 0.56 o
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Table 12.3.3(cont"d).

Species

Arenaris bookeri
Artesinis ludoviciana
Astragalus bisulcatus
Aetragulue epstulatus
Cerastium arvense
Gaura coccines
Heterothecs villoea
Lesquerslis arncsa
Lupinug argenteus
Keciserantiors taiscetifolia
Phlox hoodii
Polygonum deor1nsi
Psoralea arsophylla
Sphaeralces coccinen
Tarazacus officinale
Vicis smericans
Sub-total

ANNUAL ARD BLENNIAL PORBS

Descursinia pinnata

Drabe nesorose

bupinus pusillus

Microsteris gracilis

Plagiobothrye scouleri

Plastago patagonics
Sub-total

SENI-SHRUBS OR BALF-SHRUBS

Arteminia frigida

Gutierresis sarothrae
Sub-total

Mean
Cover
13
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Kelative
Cover
i

0.13
0.08
0,06
0.32
0.1%
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1993 BNERCY FUBLS BIC SAGEBBUSH COVER.

Range of Percent B lmtive

Cover Values Frequency  Frequency
(%) % (%)
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Table 12.3.3(cont"d). 183 BNBRCY FUELS BIC SACBERUSK COVER.

Kean I;I;tzve Bange of Percent Relative
Species Cover Cover  Cover Values Frequency Frequency
(% (%) (%) (%) (3) 1.V, Rank
T
Artesinin pedatifida 0.04 0.06 0- & ¢.00 0.21 0.28 ]
Artemigis tridentats 20.40 nu b - 46 100,00 1084 .78 |
Sub-total 0. 33,20
CACTI AND BUCCULENTS
Opuntia fragilis 0,04 0.06 V- 1 .00 0.21 0.28 6
Opuntis polyacantha 0.48 0.78 t- 20,00 L 2.8l "
Sub-total 0,62 0.84
SUN OF SPBCIBE COVBR 61,56
Lichens 0.0% 0- 0 100.00
TOTAL VEGBTATION 61.00 4/-  1.13
LITTRE/ROCE 23,36 +/- 1.28
BARE 80IL 15,12 ¢/- §.M4
TOTAL COVER BE.16 4/« 8,36
Kusber of Species/sample .40

Heno Crmes Pareii o 478
Amanoment
112893




Table 12.3.4 1990 BWERGY FUELS MEADOW COVEE.

Kean Belative  Range of Percent Relative
Species Cover Cover  Cover Valuee Fregquency  Frequency
(%] (% (%) (%) (%) LY. Kank

PERENNIAL CRASSES

Brosus carinstus U.L8 0.08 g- .0 0.11 U.28 i1
Sub-total 0.08 0.08
COOL SEABON PERENNIAL CEASSES
Agropyron desystuchyum .76 1.83 6 - 12 40.00 47 5.30 ]
Agropyron ripariua 0.92 0.96 0~ 12 18.00 1.56 .52 w
Agropyron smithii 16.48 . - 8 100.00 B.68 46.65 |
Agropyron spicatua 0.0 0.04 0- 12 2.00 0.17 0.22 L
Agropyron trachycaulus 216 v.87 - 52 20.00 1. 461 12
Carexr filifolia 0.56 0.58 0- 8 18.00 I.58 .15 (4]
Carex praegracilis 0.68 0.71 b- 18 10.00 0.87 1,58 i
Carex stenophylla 0.40 0.42 0- 10 8.00 0.69 1.1 N
Distichlis spicats 0.84 .87 - (.00 0.3% 1.22 3§
Bleocharis palustris 0.04 0.04 0- 2 .00 0.1 0.2 i
Blymus canedensie 0.04 0.4 0. 2 2.00 0.17 .22 i
Kordeus jubstua 1.08 3.21 0- 8 16.00 1.39 (.5 13
Juncus balticus 0.56 .58 0- 10 10,00 0.87 N} n
Koeleris macrasths 416 2.05 0« 10 50.00 L] 6.59 §
Pon sapla 0.16 0.17 0- 1 §.00 0.6% 0.86 )
Pos canbyi 0.08 0.08 0- 2 1.00 0.3% 0.43 i
Pos fendleriana 0.04 0.04 b 2 .00 0.11 .22 (1]
Pos juncifolia 1.60 1.67 0- 10 26.00 1.6 .92 16
Pos sandbergii 1.16 1.21 0- 8 42.00 3,65 (N H 10
Schedonnardus paniculatus 0.04 0.04 0- 1 2.00 0.17 0.22 i
Stips comate .12 .25 0- 20 38.00 L b.55 b
Stips viridule 5.2 5.45 0- 22 6.00 5.90 11,36 )
Sub-total 61.76 64,18
¥ABM SEASON PERENNIAL CRASSES
Boutelous gracilis 1.00 1.0 0- 8 30.00 .60 1.64 11
Sub-total .

Reno Cress Parmie Mo 479

Amenament
12w




Table 12.3.4cont'd}. {893 BNERGT FUBLS WRADOW COVER.

[ ———————————eeSS S S A A R

Hean Relative Bange of Percent Relntive
Species Cover Cover Cover Values Frequency  Frequency
% {3 (% i%) (%) [V, Rank

INTBODUCED PERENWLIAL CRASSES
Agropyron cristatus 1.52 1.58 0~ 22 20.00 Al ) 19
Pon pratensis 1.00 1.9 0 - &4 58.00 5.0 12.32 i

Bub-total 8.52 8.87

ANKUAL GRASSES
Brosus jJaponicus 1.76 1.83 6 - 2 3,00 .95 (.18 il
Bromus tectorus 1.12 1.19 0- 12 30.00 .60 L} g}
Festuca octofloras 0.12 0.12 0- | .00 D.35 0.47 (K]

Sub-total 3.60 3

PEREWNIAL FORBS
Achillea sillefolium 0.16 0.11 p- 2 B.00 .89 0.86 3
Alllum textile 0.04 0.04 0- 2 2.00 0.11 0.22 1]
Asbrogia tomentosa 0.32 0.33 - 1 1.00 047 0.5) {2
Antennaris roses 0.08 0.08 0- 4 2.00 0.1 0.26 ]
Artesinia ludovicisns 118 1.3} b 12 12.00 2.18 1.99 1%
Aster chilensis 0,12 0.12 0- 4 §.00 0.3% 0.4 L}
Aster falcatus 0,20 0.2 0- 6 26.00 1.28 241 2
Astregalus bieulcatus 0.12 0.12 0- 6 2.00 0.11 0.30 6
Autragalue wollinisus 0.04 0.04 6- 2 2.00 0.17 0.22 8
Besseys vyomingensis 0.3 0.37 0- & 12.00 1.04 .42 i1}
Cernstium arvenge 0.48 0.50 0- 8 16.00 1.39 1.8% 8
Cirsium arvense .12 .11 0. N 14,00 1,22 .38 u
Comandra usbellsta 0.08 0.08 0- 2 .00 0.3% 0.43 "
Bquisetun laevigatus 0.32 0.3 0- 8 10.00 0.87 1.20 36
Jaurs coccines 0.68 0.71 0- 16 14,00 1.22 1.92 i
Glycyrrhiss lepidots 0.08 0.08 0- 4 2.00 0.17 0.26 N
Losstius foeniculsceun 0.04 0.04 0- 2 2.00 0.17 0.22 8
Lomstium orientsle 0.0 0.04 0- 2 .00 0.17 0.22 8
Lupinus argenteus 0.40 0.42 0- & 14.00 1.82 1.63 AU
Nugineon divaricatus 0.04 0.0 0- 1 2.00 0.1 0.2 i8

Reno Crees Permit No 478




1993 BNERGY FUELS MEADOW COVER.

Tabie 12.3.41cont'd).

Kean Belative Range of Percent Relative
fpecies Cover Cover Cover Values Frequency Frequency
3 (% (%) k¥ (%) [V, Rank
“Phloz boodii 0.08 0.08 v- 2 0.0 0.35 L
Polygonus dougleni 0.04 0.04 0. 2 2.00 0.1? .20 5
Feoralea srgophyila 0.20 0.2 b- 4 £.00 0.69 .80 3
Buser salicifoliue .08 0.08 0- ¢ .00 0.17 0,26 i
§olidago siesouriensis 0.u 0.46 0- & 14.00 1.20 1.87 i
Solidago sollis 0.60 0.62 0- 10 12.00 1.04 1.67 30
Sphaeralces coccines 0.64 0.67 0- 8 16.00 1.39 2,05 6
Tarazscus officinale 3.20 3.8 0 - 28 W00 1.82 1.8 {
Theraopsis rbosbifolis 0.08 0.08 b- 2 .00 B35 .43 i
Tragopogon dubius 0.04 0.04 b~ 2 2.00 017 0.22 i
Vicis asericans 1,80 1.87 N 4,00 1.88 5.8 ¥
Sub-totsl 13,08 13.81
ANNUAL AND BIBNNIAL FORDS
Alyssum desertorus .04 0.04 0. 2 .00 0.1? 0.22 (1]
Camelina microcarps 0.56 0.58 b 6 22.00 1.91 .48 Y
Chenopodium albus 0.08 .08 0 4 2.00 0.11 0.26 "
Descurainia pinnste 0.16 0.17 0- 2 8.00 0.89 0,86 k1]
Descurainia sophis 0.1 0.12 9- 4 €00 0.3% .47 [k
Lappuls redowskil 6.8 0.11 0- ¢ §.00 0.69 0.86 b4
Belilotus officinalis 1,64 1.1 0. N 22.00 1.91 1,62 18
Pisgiobothrys scouleri 0.04 0.04 0- 2 2.00 0.11 0.22 i§
Plantago patagonics 0.44 0.46 0- 8 14.00 1.22 1.61 4]
Bieyabriue altissioun 0.04 0.04 0- 2 .00 0.17 0.2 i8
Thlaspi arvense 1,40 .48 0- 16 12.00 1.0 2.50 4
Teothium strumariue 0.04 0.04 0- 2 2.00 0.17 0.22 i
Sub-total L1 .91
SENI-SHRUBS OR BALP-SHRUBS
drtesisin frigida 0.08 0,08 0- 2 00 6,38 0.4 i
Atriplex gardneri 0.1% 0.17 - 6.00 0.52 0.69 0
Gutierresin sarothrae 0.04 0.04 0- 2 .00 AT 0.22 18
Sub-total 0.28 0.29

Rero Crems Parmit No 478
ArNenament Apoicetion
Tiasmn




Table 12.2.41cont'd). 1997 ENBROY FURLE MEADOV COVER,

Kean Belative Bange of Fercent  Helative

Species Cover Cover Cover Values Frequency  Frequency
(%) 8 3 (%) 1) (%) [V, Rank
st T e
Artemiein cana 0.2 0.29 0« 10 Lo 0.35 0.6 4
Arteminin tridentata .52 1.62 0 - 2 40.00 N §.10 1
Atriplexr canescens 0.1% 0.117 0- 8 .0 0.17 0. 1
Chrysolbasnus nauseosus ‘ ‘ 0 ' 2.00 A1 0.26 4
Bub-total .04 3.18
SUN OF SPRCIRS COYER 95.08
Lichens (.01 0 - (l 100.00
TOTAL VEGETATIOK 15,20 +/- 12,0
LITTRR/ROCK 18,80 ¢/~ 9,99
BARE 80IL 5.96 +/- 5.20
TOTAL COVER .04 /- 800
Nusber of Species/snmple 11,62

Fero Crmen Paemit Mo 479
Amengment Apphcation
1128m3
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Table 12.3.5. Summary of Percent Absolute Cover Data

Vegetation Type Total Veg Litter/Rock Bare Totai Cover
Soil

Upland Grassland 60.24 21.48 18.28 80.28
Big Sagebrush 61.00 23.36 15.12 B4.16

Meadow 75.20 18.80 5.96 94 .04

NOTE: Numbers compiled from individual vegetation type cover summaries 1

Table 12.3.5 Summary of Percent Absolute Cover Data

Rano Creek Permit No 478 Revised 2/94
Amendment Application
11/25/83
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Tabie 12.3 6 Sample Adeguacy of Derived Cover Data

Sampled Area

Vegetahbn
Vegetation Parameter Parameter

ix + 1SD)
Upland Grassland
Total Veg Cover (%) €60.24 7.22
Total Cover (%) 80.28
Big Sagebrush
Total Veg Cover (%) 61.00 7.13
Total Cover (%) B4 .16 9.36
Meadow
Total Veqg Cover (%]} 75.20 12.22
Total Cover {%) 94 04 5.29

Table 12.3.6 Sample Adequacy of Derived Cover Data

Size

50
50

50

Actual
Sample

Computed Cnn?uh.‘!\( I

Adequate Computed Level

Sample Size z-value Achieved
5 90.00
5 90.00
5 90 .00
5 90.00
9 90 .00
9 90 .00

Reno Creek Permit No 479
Amendment Application
11725192

12-25
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Addendum 1
CORRESPONDENCE
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Amendment Apphcation
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Na-g}fe
(Consérvancy

Wyoming Natural Dwversity Dala Base
3165 Unversity Station
Larame Wyoming 8207
307) 7663441

Sept. 7, 1993

Brenda Schladwieler

BKS Environmental

P.O. Box 3467

Gillette, WY 82717-3467

FAX: 682-0125
Dear Brenda,

I searched the database for occurrences of plants in Campbell Coa
in and around T43N R73W, as Brenda requested by phone last week.
There were no occurrences retrieved. However, keep in mind that
a database search such as this will indicate what species may or
may not occur in the area, but it is not a substitute for a species
survey. Adequate pre-project TES screening reguires site surveys
with cellecting visits scheduled throughout the growing season for
plants and throughout the year for animals.

Please be sure and complete a data request form and return it to

Sincerely,
Mary L. Neighbours
Information Manager

Reno Crees Parmc No 478
Amendmen: Apghcation
1172593

Recycied Paper



Addendum 2
PHOTOGRAPHS OF VEGETATION TYPES
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Addendum 3
1993 PLANT SPECIES LIST

Reno Creek Permit No. 479
Amendment Apphcation
11/25/93
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Addendum 3. LIST OF SPECIES OBSERVED DURING 1993 VEGETATION
FOR RENO CRELY PROJECT

SAMPLING

Scientific Name

Common Name

PERENNIAL GRASSES

Family Name

Bromus carinatus Calitornia Brome Poaceae
COOL SEASON PERENNIAL GRASSE

Agropyron dasystachyum Thickspike Wheat Grass Gramineae
Agropyron riparian Streambank Wheatgrass Gramineae
Agropyron smith Western Wheatgrass Gramineae
Agropyron spicatum Bluebunch Wheatgrass Gramineae
Agropyron trachycaulum Slender Wheatgrass Gramineae
Arnstida longiseta Ped Three-awn Gramineae
Carex filifolia Threadleat Sedge Cyperaceae
Carex praegracilis Sedge Cyperaceae
Carex stenophylia Sedge Cyreraceae
Distichlis spicata Inland Saltgrass G eivineae
Eleocharis palustris Creeping Sp'kerush Gramineae
Elymus canadensis Canade Wildrye Gramineae
Hordeum jubat:.:m Foxtail Barley Gramineae
Juncus balticus Baltic Rush Juncaceae
Koleria macrantha Prairie Junegrass Gramineae
Poa ampla Big Biuegrass Gramineae
Poa canbyi Canby Biuegrass Gramineae
Poa fendleriana Mutton Bluegrass Gramingae
Poa juncifolia Alkali Bluegrass Gramineae
Poa sandbergii Sandberg Bluegrass Gramineae
Schedonardus paniculatus Tumblegrass Gramineae
Stipa comata Needle-and-thread Grass Gramineae
Stipa viridula Green Needle Grass Gramineae
WARM SEASON PERENNIAL GRASSES

Bouteloua gracilis Blue Grama Gramineae
Calamovilfa longifolia Prairie Sandreed Gramineae
INTRODUCED PERENNIAL GRASSES

Agropyron cristatum Crested Wheatgrass Gramineae
Poa pratensis Kentucky Biuegrass Gramineae
ANNUAIL GRASSES

Bromus japonicus Japanese Brome Gramineae
Bromus tectorum Cheatgrass Gramineae
Festuca octotlora Fscue Gramineae

Reno Creek Permit No 479
Amengment Appiication
11/28/93




PERENNIAL F )RBS

Achillea millefolium
Allium textile
Ambrosia tomentosa
Antennaria rosea
Arenaria hooken
Artemisia ludoviciana
Aster chilensis

Aster falcatus
Astragalus bisulcatus
Astragalus mollisimus
Astragalus spatulatus
Besseya wyomingensis
Cerastium arvense
Cirsium arvense
Comandara umbeliata
Equisetum laevigatum
Gaura coccinea
Glycyrrhiza lepicota
Grindelia squarrosa
Heterotheca villosa
Lesquerella arenosa
Lomatium foeniculaceum
Lomatium orientale
Lupinus argenteus
Macaeranthera tanacetifolia
Musineon divaricatum
Oenothera caespitosa
Penstemon nitidus
Phiox hoodii

Phlox multitiora
Polygonuum douglasi
Psoralea argophylia
Rumex salicifolius
Solidago missouriensis
Solidago mollis
Sphaeralcea coccinea
Taraxacum officinaie
Thermopsis rhombifoiia
Tragopogon dubius
Vicia americana

Common Yarrow
Prairie Cnion
Ragweed

Pussytoes

Hooker Sandwort
Louisiana Sagewort
Pacific Aster

Wriite Aster
Two-grooved Milkvetch
Woolly Milkvetch
Spoonleaf Milkvetch
Kittentails
Mouse-ear Chickweed
Canada Thistle
Bastard Toadflax
Smooth Horsetail
Scarlet Gaura

Wild Licorice
Curlycug Gumweed
Golden Aster

Sand Bladderpod
Biscuitroot
Lomatium

Silvery Lupine
Tansy Aster
Biscuitroot

Gumbo Lily

Waxiesaf Penstemon
Hood's Phlox
Flowery Phlox
Douglas Knotweed
Silverieaf Scurfpea
Willowleat Dock
Prairie Goldenrod
Velvety Goldenrod
Scarlet Globe Mallow
Common Dandelion
Golden Banner
Yeliow Salsity
American Vetch

ANNUAL AND BIENNIAL FORBS

Alyssum destorum
Camelina microcarpa
Chenopodium album
Descurainia pinnata
Descurainia sophia
Draba nemorosa

| Reno Creek Permint No 47§
| Amendment Application
| 11/25/93

Desert Alyssum
Littleseed Faiseflax
Goosefoot

Pinnate Tansy Mustar
Flixweed Tansy Mustard
Yeilow Draba

Asieraceae
Lillaceae
Compositae
Compositae
Caryophyllaceae
Compositae
Compositae
Compositae
Leguminose
Leguminose
Leguminosae
Scrophulariaceae
Caryophyliaceae
Compositae
Santalaceas
Eguisetaceae
Onagraceae
Leguminosae
Compositae
Compositae
Brassicaceae
Umbelliferae
Umbelliferae
Leguminosae
Compositae
Cruciferae
Onagraceae
Scrophulariaceae
Polemoniaceae
Polemoniaceae
Polygonaceae
Leguminosae
Polygonaceae
Compositae
Compositae
Malvaceae
Compositae
Leguminosae
Compositae
Leguminosae

Cruciferae
Cruciferae
Chenopodiaceae
Cruciferae
Cruciferae
Cruciferae

| Revised 2/94




Lappula redowski
Lepidium densiflorum
Lupinus pusillus
Melilotus officinalis
Microsteris gracilis
Plagiotothrys scouleri
Plantago patagonica
Sisymbrium altissimum
Thiasp: arvense
Xanthium strumarium

Stickseed

Prairie Peppergrass
Rusty Lupine
Yellow Sweetclover
Microsters

Scouler Popcornflower

Pursh's Plantain

Thumblinig Hedge Mustard

Field Pennycress
Cockiebur

SEMI-SHRUBS OR HALF-SHRUBS

Artemisia trigida
Atriplex gardneri
Ceratoides lanata
Gutierrezia sarothrae

SHRUBS

Artemisia cana

Artemisia pedatifida
Artemisia tridentata
Atriplex canescens
Chrysothamnus nauseosus

CACTI AND SUCCULENTS

Opuntia fragilis
Opuntia polyacantha

Reno Creus Permit No. 479
Ameandment Apphication

11/26/93

Fringed Sagewort
Gardner Saltbrush
Winterfat

Broom Snakeweed

Silver Sagebrush
Birdfoot Sagebrush
Big Sagebrush
Four-wing Saltbush
Rubber Rabhitbrush

Brittle Pricklypear
Plains Pricklypear

Boraginaceae
Cruciferae
Leguminosae
Leguminosae
Polemoniaceae
Boraginaceae
Plantaginaceae
Cruciferace
Cruciferace
Compositae

Compositae
Chenopodiaceae
Chenopodiaceae
Compositae

Compositae
Compositae
Compositae
Chenopodiaceae
Compositae

Cactaceae
Cactaceae

Revised 2/94




Addendum 4 1
COVER RAW DATA
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| Amendment Application
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13. INTRODUCTION

Energy Fuels Nuclear, Inc. (EFNI) proposes to submit a permit application for an in-situ uranium mine
in south-central Campbell County, Wyoming. The proposed mine site is referred to as the Renc Creek
Project area. In anticipation of preparing a Wyoming state mining permit application, EFNI contracted
Powder River Eagle Studies Inc. (PRES, wildiife consuitants) to conduct a wildlife baseline study in the

Renn Creek area in 1993.

The objective of the study was to map and describe habitats on the proposed permit area; and to

collect both qualitctive and Quantitative data on vertebrate diversity, abundance, and habitat affinity
on the area. some surveys were extended to a larger perimeter around the proposed permit area. In
1893, field surveys were conducted for big game, upland game birds, nesting raptors, migratory birds

of high federal irterest IMBHFI), and threatened and endangered species.

The study area 1s described below. Survey methods and results are presented by animal group.
Descriptions of habitats found on the Reno Creek permit area are alsc given. All locations are for

Township 43 North, Range 73 West, uniess otherwise specified,
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13.1 STUDY AREA

The Reno Creek Project area is in south-central Campbeil County, in the southern Powder River Basin,
approximately 10 miles west-southwest of Wright, Wyoming. The area s within the
Wheatgrass-Needlegrass section of the Great Plains-Shortgrass Praitie Province as mapped by Bailey
(1978). Annual precipitation is approximately 15 inches, three-quarters of which falls from April
through September. The proposed permit area encompasses approximately 3613 acres, including all

or part of Sections 21, 22, 27, 28, 29, 30, 31, 32, 33, and 34 (Piate 13.1).

Topography within the study area is characterized by rolling uplands dissected by shaliow drainages.
The permit area is near the onigin of the Belle Fourche River. The (generally dry) channel of the Belle
Fourche crosses the west side of the permit area from south to north. n.ost drainage on the area flows
to the Belle Fourche, but the southeast corner of the area drains into Spring Creek and Porcupine Creek,

and eventually into the Cheyenne River.

The area is crossed by various state and county roads. Wyoming State Highway 387 bisects the area

from north to south. The Clarkelen Road borders the west side of the permit area, and the Cosner

Road cuts across the southeast corner of the area. All land on the proposed permit area is privately

owned. The land has been used primarily for livestock grazing, with some evidence of oil and gas

exploration in the past,

13.2 METHODS
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All 1993 field surveys were conducted or supervised by qualified biologists with at ieast thirteen years
of experience in northeast Wyoming. Procedures and schedules recommended in the Handbook of
Biological Techniques (Wyoming Game and Fish Department 1982) were followed as much as possible.
Biologists used binoculars and spotting scopes to make observations, Standard field guides (Murie,
1954, Stebbins 1966, Burt and Grossenheider 1976, Baxter and Stone 1980, Clark and Stromberg

1987, and Peterson 1990) were used to identify anima:s.

13.2.1 BIG GAME

Three aerial surveys for big game, primarily pronghorn (Antilocapra americaria), were conducted over
the Reno Creek permit area and its two-mile perimeter (Map 1). Survey dates included: 23 February,
30 May, and 3 September 1993. The surveys were conducted from a highwing, light plane
(Cessnal72 or 206). For each flight, the 52.5-mi” survey area was covered by flying eight north-south
transects spaced at 1-mile intervals over section lines. Each survey was started on the eastern-most
transect and progressed to the west. During each survey, flight speed and altitude were approximately

| 90 miles per hour and 300 feet, respectively.
During each survey, two observers counted all big game animals within a 1/2-mile wide strip on either

side of the flight path; the observers also scanned for raptors and mammalian predators, All sightings

were recorded to the learest quarter section, and the habitat type where animals were seen was noted.

|
|
\
|
| 13.2.2 UPLAND GAME BIRDS
|
\
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Ground searches for sage grouse (Centrocercus urophasianus) leks were conducted on the proposed

Reno Creek permit area and one-half mile perimeter on 15, 16, 19, and 26 April. Each morning search
was begun at first light and lasted until approximately 1.5 hours after sunrise, Observers searched for

displaying grouse while slowly driving state, county, and track roads in the survey area: and frequently

stopping at vantage points to scan and listen for strutting birds.

Ground surveys for sage grouse broods were conducted on 29 July and 4 August 1993. On those

days, field personnei walked drainages on the permit area Iooking for grouse and their sign (droppings,

feathers, etc.).

13.2.3 NESTING RAPTORS

Raptor nest searches were conducted following guidelines recommended by Grier and Fyfe (1987) to
prevent nest abandonment. Because many raptors are very sensitive to disturbance during the early

stages of their breeding cycle, biologists avoided approaching nests on foot until June.

Initial searches on the proposed permit area were conducted on 15, 16, 19, and 26 April. After April,
raptor surveys were conducted on the permit area and its one-mile perimeter. Nest searches in the

larger survey area were conducted on 22 June, and 8 and 12 July 1993.

Nests were found by slowly driving roads in the area, and frequently stoppirg to scan for pairs or
Individual adult raptors. Once spotted, birds were observed until it could be determined if they had a

nestin the area. Nests were also located by frequently stopping the vehicle and using a spotting scope

Reno Creek Permit No 479 | Revised 2/94
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to examine nesting substrates such as creek banks and rock outcrops. Nest locations were plotted on

1:24000 scale topographic maps

13.2.4 MIGRATORY SIRDS OF HIGH FEDERAL INTEREST (MBHFI)

The U.S. Fish and Wildlife Service and WDEQ have expressed concern about 17 MBHFI in Campbell
County. Biologists watched for MBHFI, and habitats that could support thoss species, on the proposed

Reno Creek permit area and a one-half-mile perimeter during all field studies conducted in 1993,

13.2.5 THREATENED AND ENDANGERED SPECIES

Two threatened or endangered species could occur in the Reno Creek area as seasonal or permanent
residents: bald eagles (Haliaeetus leucocephalus), and black-footed ferrets (Mustela nigripes). Field
personnel looked for critical habitats on or near the Reno Creek area that could support threatened or
endangered species while habitat mapping, and during all aerial surveys. Biologists also watched for
threatened and endangered animals, including migrants such as peregrine falcons (Falco peregrinus),

during the course of all field surveys.
13.3 RESULTS AND DISCUSSION

Appendix | lists all species that potentially occur in the area, and those which were observed in 1993.
Wildlife habitats are described below. Data on big game, upland game birds, raptors, MBHFI, and

threatened and endangered species follow.
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13.3.1 HABITAT DESCRIPTIONS

Initial habrtat mapping covered 3613 acres of the project area. There are three native habitat types on
the Reno Creek area: sagebrush-grassland, grassiand, and bottomland. The character of each of these
native habitats has been influenced by man through range management practices. Two man-made
habitats, seeded grassland and disturbed, occupy a very minor portion of the permit area. Habitats on
the permit area are depicted on Plate 13.2; each habitat is described below in terms of extent, location,

and characteristics. There are no trees on the Reno C.eek permit area.

13.3.1.1 SAGEBRUSH-GRASSLAND

This is, by tar, the most common habitat in the Reno Creek area, encompassing approximately 2387
acres. This habitat type includes a shrub-grass continuum--from grassland with moderate sagebrush
cover, 1o shrublands so dense as to aimost exclude any understory. In most areas, 8 grassy understory
1s present; the principal species are biue grama (Bouteloua gracilis), western wheatgrass (Agropyron
smithii), and needle-and-thread grass (Stipa comata). Pricklypear cactus (Qpuntia polyacantha) is found
throughout sagebrush-grassiand habitat. In some areas, crested wheatgrass (Agropyron cristatum) is
the major grass species, where native land was interseeded, or where old hayfields have been reinvaded

by shrubs. In all areas, big sagebrush (Artemisia tridentata) is the dominant shrub species.

13.3.1.2 GRASSLAND

Grassland habitat type, occupying approximately B85 acres, is interspersed with sagebrush-grassiand

throughout the permit area. This habitat is characterized by a8 mixture of short and mid-grass species,
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primarily blue grama, western wheatgrass, needle-and-thread grass, and prairie Junegrass (Koeleria
macrantha). Pricklypear cactus i§ common in grassiand. Big sagebrush is generally present in

grassland habitat, but shrub cover 1S never dominant

13.3.1.3 BOTTOMLAND

Bottomland habitat 1s found in a narrow band along the Belle Fourche River and the larger tributary
draws on the permit area. it 1s a minor habitat, occupying only 278 acres. In all bottomland areas, the
influence of water on vegetation is apparent. Bottomland supports a heavier growth of grasses and
forbs than other habitats. Common species include western wheatgrass, Kentucky bluegrass (Poa
pratensis|, and foxtail barley (Hordeum jubatum). There are no trees along bottemliand on the proposed

permit area.
13.3.1.4 SEEDED GRASSLAND

Seeded grassiand is the only agricuitural habitat type on the permit area. It occurs where native ground
was plowed or otherwise disturbed, and planted to grass; primarily crested wheatgrass. Both hayfields

and revegetated oil and gas drilling sites fall within this classification. Seeded grassland occupies anly

39 acres of the permii area.

13.3.1.5 DISTURBED
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Disturbed land is characterized by bare ground or annual weeds, where native vegetation has been
removed, and no revegetation has occurred. Wyoming Highway 387 is mapped as disturbed habitat
where 11 crosses the permit area. Other disturbed areas--gravel and bladed roads, oilfieid facilities, etc.,

were 100 small to map. Disturbed areas cover approximately 24 acres on the permit area.

13.3.2 BIG GAME

Pronghorn and mule deer (Qdocoileus hemionus) are the only two big game species that occur in the
vicinity of the Reno Creek area. No critical big game habitat is recognized by the Wyoming Game and
Fish Department (WGFD) on or near the area. That part of the permit area lying north of Wyoming
Highway 387 1s classified by the WGFD as winter/yeariong pronghorn habitat. The area south of
Highway 387 is classified as yearlong. Ali but a minuscule part of the permit area is

classified as yeariong mule deer habitat (Approximately 40 acres in NW1/4 Section 31 is classified as

“out").

13.3.2.1 PRONGHORN

Pronghorn are, by far, the most common big game species in the area. Pronghorn north of Highway
387 belong to the Pumpkin Buttes Herd Unit. In 1993, this unit was estimated to have a pre-hunt
population of 25,000; weil over the objective ot 18,000 (pers. comm. Olin Oedekoven, WGFD)}. South
of Highway 387 is the Bear Creek/Sage Creek Herd Unit. The 1993 pre-hunt population for this unit
was approximately 23,000; slightly above the objective of 20,000. The 1993 post-hunt population

IS projected to be at objective (personal communication, Bill Heims, WGFD).
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Variations .« sunts are probably not solely due to changes in abundance on the area. Overall
visibility - 5 were rated only fair to good during the winter survey. At that time, the northern
two-th.'ds 01 e survey area had very good conditions with 100% snow cover, while the southern
one-third of the area had very patchy conditions creating poor visibility, However, even with visibility
less than optimal, 1t 1s believed that few pronghorn were on the survey area in February, and that

numbers increased atter winter

Low winter numbers were probably not the result of winter mortality. Although cold temperatures and
persistent snow combined to make winter 1992-1993 moderately severe, WGFD estimated no large
winter mortality in the portions of the herd units that comprise the project area (pers. comm. O.
Qedekoven). No pronghorn winter kills were observed on the permit area during the baseline study.

Pronghorn probably concentrated elsewhe: < during winter, and filtered back onto the area in spring.

During the May and September counts the ground was clear, and visibility was considered good.
Some, but not all, of the increase between the two counts can be attributed to fawn production.
Pronghorn in this area may have a reproductive ratio of 90 fawns per 100 does, but reproduction in
1993 was poor. This may have been due to poor fawn viability following a winter that stressed
pregnant does, or the extremely cool, wet spring which likely caused fawn losses. Few fawns were

observea with pronghorn herds during this study.

It 15 also probable that the May count was lower because some pronghorn were missed due to the
prevalence of lone animais and small herds. By la.e May winter groups have disbanded, and does
ready to fawn seek seclusion, In early September herd sizes grow as bucks assemble the: harems.

Larger herds are more readily visible than single animals or sma!l groups.

Reno Creek Permit No 479 Hevised 2/94
Amendment Appiication

11/256/93




Distribution of pronghorn was similar during all three surveys. While animals were not absent from any
part of the 52 .5-mi’ survey area, there appeared to be slight concentrations in the south and west, and
a scarcity of observations in the northeast quarter of the area. This distribution does not appear 1o
result from any natural or man-made obstacles. Highway 387 cuts diagonally through the middie of
the survey area, from southwest 1o ncrtheast, forming a barrier 10 antciope movement. However, no
buildups or concentrations of animals along the highway were noted during any of the surveys (Plate

13.1)

Pronghorn habitat use changed with the seasons (Table 13.1). During the winter survey, 90% of the
pronghorn seen were in sagebrush-grassland habitat. Given the prevalence of that habitat type in the
area, that result 1s not surpnsing. Also, pronghorn typically favor sagebrush-grassiand in winter
(Sundstrom et al. 1973). The proportion of animals in sAnebrush-grassland decreased with each

survey. In spring, grasslanc use increased, and & few herus were observed in bottomland.

By September, a sizable percentage of sightings were in bottomiand. This is typical for pronghorn in

late summer.

13.3.2.2 MULE DEER

Few mule deer were observed |  the aerial surveys, and few were recorded during groundwork on
the project area. All mule deer sightings are listed in Table 13.2. Deer were seen throughout the year
in small numbers, and were recorded in both uplands and bottomiand drainages. With no trees, and
8 scarcity of abrupt topography, the permit ares and its surroundings do not attract or support great

numbers of deer
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TABLE 13.2

~

1993 Renc Creek Wildlife Baseline

MULE DEER OBSERVATIONS

Date Buck Dos Fawn Unclassified Habitat® Section G0 W)
2/2 2 SBG SE & 42 73
2/23* i3 SBG SwW 11 42 74

23 5 SBG NE 11 42 74
4/15 12 8Sps NW NE 34 43 73
4/15 S SBC SE SE 27 43 73
4/16 3 SBG SW SE 27 43 73
S/30° i SBG NE 15 43 73
7/29 2 SBG SE NW 31 43 73
/29 2 BO NE Sw 29 43 73
7/39 1 1 BO NW SW 28 43 73
7/29 1 BO SE NW 25 43 73
7/29 1 BO SW SE 30 43 73
8/4 P, 3 BO SW SwW 29 43 73
B/4 1 BO NW SE 3¢ 43 73
g/3! 2 G SW 34 43 73

Labitat a-,ldes

SBG = pagebrush-grassland

BO = bottomland

G = grassland

L L L )

survey observation

Table 13.2 1993 Mule Deer Observations
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13.3.3 UPLAND GAME BIRDS

The habitat on the proposed permit area appsars suitable for sage grouse breeding, loafing, and
brood-rearning habitat. However, there was very littie evidence of grouse using the area. No
displaying grouse were found at any location on the proposed permit area during April lek searches.
Also, no grouse droppings were found during the 32 hours that biologists spent walking through the

area in =zring

During brood surveys. an adult female grouse with a single young was seen in a drainage just beyond
the proposed permit boundary in NW/4 NW/4, Section 32; grouse scat was also found in that area
The only sign of grouse found on the permit area in summer was a scat /le in SW/4 NW/4, Secuon
29. Results of 1993 surveys indicate that the proposed permit area 1s not utilized by grouse to any

significant extent.

No appropriate habitat exists in the area for turkeys (Meleagris gallopavo), sharp-tailed grouse

{Tympanuchus phasianellus). or gray partridge (Perdix perdix).

“3.3.4 NESTING RAPTORS

The absence of trees limits the potential for raptor nesting on the proposed Reno Creek permit area.
During 1993, the only raptor nests found on the permit area were ferruginous hawk (Buteo regalis)

ground nests. This species typically nests on the ground in Campbell County.
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TABLE 13.:

A=

1993 Reno Creek wWildlife Baseline

Nest Lode 4/4 1/4 Sec TWP RNG ——Status = Condition
FHla+ G NE &Sw 31 43 73 Inactive Good
FHlbw* G NE NW 31 43 73 Inactive Good
FHlc» G NW NE 31 43 73 Inactive Goed
FHld 3 SW SE 30 43 73 Inactive Poor
FH2* G NE SE 25 43 73 Inactive Good
FH3av* G NE Nw 27 43 73 Inactive Fair
FHlb G SW NE 27 43 73 Inactive Good
FH3co# G NE &SwW 27 43 73 Inactive Good
FH3d G 5W SE 27 4 73 Inactive Good
FH4 G NE NE 30 43 73 Active, Predated Good
FHSa G NW Sw 20 43 73 Inactive Poor
FH5b G 8W NW 20 43 73 Inactive Poor
FH% ¢ G NE NE 19 43 73 Inactive Good
FHS4 G EW  SW 17 43 73 Inactive Good
FHEa G EW SE 36 43 74 Inactive Poor
FHED G NE Nw 1 42 74 Inactive Good
FH6C G NW NW 1 42 74 Inactive Poor
FHéd G SE NWwW 1 42 74 Inactive Good
FHée G SE NW 1 2 74 Inactive Poor
SH1 RO NW NW 5 42 73 Active, Predated Good
Species Code Nest Code:

FH = Ferruginous hawk G = Ground nest

SH = Swainson’s hawk RO = Russgian olive

*Denotes nests on the Reno Creek permit area

llI-llIl-l-IlIllllllllllmmlllI-IlIIll-lIIIllllIlI-lll-I-IIIIIIIIIIIIIIIIII-lIll
Table 13.3 1993 Raptor Nests
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A pair of Swainson’s hawks (Buteg swansoni) a*'empted to nest in a Russian olive tree (Elasagnus
angustifolia) just beyond the permit boundary in NW/4 NV '/4, Section 5, T42N, R73W (SH1, Plate
13.1). Two eggs were in Nest SH1 on 22 June. That day, road construction workers we - +.surfacing
Wyoming Highway 387 less than 200 feet from the nest tree. Despite the construction activity, the

adults successfully hatched at least one young. The young, however, did not survive to fledgling. One

dead young was found hanging from a limb of the nest tree on 12 July. The cause of death could not

ba determined

13.3.5 MIGRATORY BIRDS OF HIGH FEDERAL INTEREST (MBHFI)

The potential occurrences of 17 species of MBHF! in. the Reno Creek area are given in Table 13.4
Golden eagles (Aguila chrysaetos) were the only MBHF| recorded during the winter aerial survey; 16
eagles were seen on 23 February. Throughout the spring and summer golden eagles were seen flying
over the permit area and one-mile perimeter. However, no evidence of eagles nesting in the area was
found in 1993, In April, an old golden eagle carcass was found on the west side of the proposed
permit area in Section 31. The bird had been dead for a long time and the cause of death could not

be determined.

Three MBHFI--Richardson’s merlin (Falco columbarius), prairie falcon (Falco mexicanus), and ferruginous
hawk--were recorded on the area in April. A merlin and prairie falcon were each seen on just one
occasion. The meriin was probably just passing through the area on migration. The prairic falcon may
also have been migrating, or it could have been & resident of Campbell County. There are no suitable

prairie falcon nesting sites on or near the Reno Creek permit area.
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1993 Reno Creek Wildlife Baseline

MBHFI STATUS IN NORTHEAST WYOMING AND
EXPECTED OCCURRENCE NEAR THE RENO CREEK PERMIT AREA

Species Seasonal Status/ Expected Occurrence
Breeding Records In Renc Creek
in NE Wyoming' Permit Area
White pelican Summer /Nonbreeder Rare
Double-crested Summer /Breeder Rare
cormorant
Canvasback Summey /One Record Rare
Ferruginous Hawk Summer /Breeder Common
Golden eagle Resident /Breeder Common
Bald eagle Winter /Nonbreeder Uncommon in Winter
Osprey Summer /Has Nested Rare
Prairie falcon Resident /Breeder Uncommon
American nere- Migrant /Historical Rare
grine falcon
Richardson's Resident /Breeder Rare
merlain
Whooping crane Never Recorded Very Rare
Sandhill crane Migrant /Nonbreeder Uncommon
Mountain plover Summer /Breeder Uncommon
Long-billed Summer/Possible Rare
curlew Breeder
Burrowing Owl Summer /Breeder Uncommon
Lewis' woodpecker Summer /Breeder Rare
Dickcissel Summer /Breeder Rare

Compiled from Oakleaf et al. (1992), includes Campbell
and adjacent counties.

B e
Table 13.4 1993 MBHF! Status in Northeast Wyoming
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Ferruginous hawks were seen on numerous cccasions throughout the spring and summer. The large
number of ferruginous hawk ground nests found during raptor surveys indicates that this species

regularly breeds in the Reno Creek area

Nesting habitat for burrowing owls (Athene cunicularial is present, in the form of badger (Taxidea taxus)
holes, but no burrowing owls were observed in the area in 1993. No suitable nesting habitat for other

raptor MBHF| exists on or near the area.

It 1s unlikely that any non-raptor MBHFI regularly use the area. Suitable staging or breeding habitats

for non-raptor MBHFI do not exist to any significant extent on or near the proposed mine permit.

13.06 THREATENED AND ENDANGERED SPECIES

Bald eagles are relatively common winter visitors in northeast Wyoming. However, none were seen in
the Reno Creek area during the 23 February aetial survey. No roosting habitat (wooded canyons or
large tree gruves) exists on or within one mile of the Reno Creek permit area. There are no unique food

sources in that area that might attract wintering bald eagles.

Black-footed ferrets reside almost exclusively in prairie dog (Cynomys spp.) towns. No prairie dog

towns exist within one mile of the area, and there are no historical records of ferrets in the vicinity .

13.4 IMPACT ASSESSMENTY

Reno Creek Parmn No 478
Amendment Apphicat in
11/28/93

Revised 2/'94




It 1s unhikely the in-situ uramum muning will have any significant impact on wildlife resources in the
vicinity of the Reno Creek permit area. Although well tield drilling and maintenance activities may
temporarily displace some animals, those actions will not result in large-scale or long-term surface
disturbance. At any given time, activities associated with the mine will be imited to approximately 300

acres

Only one raptor ~ast will potentially be impacted by activities associated with the mine. A storage
reservoir may be constructed near a ferruginous hawk ground nest in NE/4 SE/4, Section 29 (Nest FF2,
Plate 13.1). That nest was inactive in 1993, but was in good condition and might be used by hawks
in the future. Development of facilities, reservoirs, roads, and well fields at Reno Creek could
potentially disturb a maximum of approximately 370 acres. In actuality only about 250 acres will be
disturbe .. Using the maximum disturbance acreage, approximately 266 acres of sagetrush-grassiand,

73 acr.s of grassland, and 31 acres of bottomiand might be affected by mine-related activities at Reno

Creek  wibanse 1o md 06 mi-be Fhegates by +Ho6atag-the-A061 108 -SHRial-SHe-away—Hom4he
Hrbr bbbt bt AR A4 b LS e S B It R G R HORE-0 6
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13.6 POTENTIAL AND OBSERVED MAMMALIAN SPECIES LIST (APPENDIX I)

1993 Renc Creek Wildlife Baseline

POTENTIAL' AND OBSERVED MAMMALIAN SPECIES LIST

Commorn Name

v t!szﬁxvquBES

Masked shrew
Vagrant shrew
Merriam's shrew

BATS

Little brown myotis
Keen's myotis
Long-eared myotis
Long-legged myotis
Small-foocted myotis
Silver-haired bat
Big brown bat

Hoary bat
Townsend’'s bat

CAENIVORES

Raccoon
Short-tailed weasel
Long-tailed weasel
Black-footed ferret
Mink

*Badger

Spotted skunk
*Stripeu skunk
*Coyote

*Red fox

Swift fox

Gray fox

Bobcat

RODENTS

Black-tailed prairie dog

*Thirteen-lined ground
squirrel

Least chipmunk

Red squirrel

*Northern pocket gopher

Plaius pocket gopher

Wyoming pocket mouse

Silky pocket mouse

Hispid pocket mouse

Crd’'s kangaroo rat

Beaver

Scientific Name

Sorex cinereug
Sorex vagrans
Sorex merriami
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1993 Renc Creek Wildlife Baseline

POTENTIAL AND OBSERVED MAMMALIAN SPECIES LIST (continued)

Commop Name
RODENTS [(CONTINUED)

Plains harvest mouse
wWestern harvest mouse
Deer mouse
White-footed mouse
Northern grasshopper
mouse
Bushy-tailed woodrat
Meadow vole
Long-tailed vole
Prairie vole
Sagebrush vole
Muskrat
House mouse
Meadow jumping mouse
Porcupine

HARES AND RABEITS

*white-tailed jackrabbit
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