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(In Situ Leach Facility, Crawford, NE) July 28, 2008

CONSOLIDATED REQUEST FOR HEARING
AND PETITION FOR LEAVE TO INTERVENE

Office of the Secretary
U.S. Nuclear Regulatory Commission
Washington, DC 20555-0001

Dear Sir or Madam:

Pursuant to 10 CFR Section 2.309, each of the following requestor/petitioner

states that he, she or it has an affected interest in this matter and desires to participate as a

party and files this request for hearing and petition for leave to intervene and a

specification of the contentions which should be litigated.

A hearing should be granted and the undersigned should be entitled to participate

in it if he, she or it has shown standing and has proposed at least one admissible
7-

contention that meets the requirements of Section 2.309(0.

This request/petition is timely filed on July 28, 2008 based on the FRN published

at 73 Fed. Reg. 30426 (May 27, 2008) (the "FRN"). Capitalized terms that are not

defined herein have the meanings assigned to them in the License Renewal Application

("LRA") which contains a combined Technical Report and Environmental Report filed

by Applicant Crow Butte Resources, Inc. d/b/a Cameco Resources ("Applicant") on
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November 27, 2007. The LRA was found acceptable by NRC Staff letter dated March

28, 2008.

Each requestor/petitioner notes that Section 2239(a)(1)(A) of the Atomic Energy

Act, as amended, provides that in any proceeding for the amending of any license, the

Commission shall grant a hearing upon the request of any person whose interest many be

affected by the proceeding, and shall admit any such person as a party to such

proceeding.

Background:

Certain of the requestor/petitioners, namely Debra White Plume, Owe Aku, and

Western Nebraska Resources Council ("WNRC"), are requestor/petitioners in a

concurrent proceeding on CBR's proposed "North Trend Expansion," ASLBP No. 07-

859-03-MLA-BDO1 (the "Expansion Proceeding.") The North Trend Expansion is the

subject matter of the Expansion Proceeding and the related proposed amendments to

CBR's License which are described in the North Trend Expansion Application are

referred to in the LRA as the "Satellite Facility." See, e LRA Section 7.12.4.2.

The Board in the Expansion Proceeding issued a decision on April 29, 2008

(corrected May 29, 2008), LBP-08-06, finding that the foregoing three

requestor/petitioners had standing and at least three admissible contentions, reframed by

the Board as Contention A, Contention B and Contention C. Id. at 128. The Board also

heard additional oral argument in the Expansion Proceeding on July 23, 2008 on the

issues of whether Contention E (concerning foreign ownership of CBR) should be
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admitted and also whether the procedures of Subpart G should apply to the Expansion

Proceeding.

Rea uestor/Petitioners:1

Each Requestor/Petitioner is located within the 80 Km radius of the Licensed

Area and is in the pathway of contaminants from the ISL uranium mining operations of

Applicant CBR described in the LRA. These pathways are further described in the

geologic and stratiagraphic opinion letter of Dr. Hannan LaGarry, and the opinion letter

of Paul Robinson, experts in support of Requestor/Petitioners. In summary, CBR's

operations are mining uranium in mineralized fractures and faults which cause inter-

connection between the aquifer being mined and other aquifers being used for drinking

and other purposes in and around Crawford and Chadron, Nebraska, Hot Springs, South

Dakota and Pine Ridge Indian Reservation. More detailed information concerning the

Petitioners is set forth below in "Discussion of Requestor/Petitioners."

A. Individuals

Beatrice Long Visitor Holy Dance(I)(T)

Joe American Horse. Sr.(I)(T)

Debra White Plume(I)(T)

Loretta Afraid of Bear Cook(I)(T)

Thomas Kanatakeniate Cook(I)

Dayton 0. Hyde

Bruce McIntosh

B. Or2anizations

1 Indigenous (Native American) Petitioners are denoted by an "(I)", and beneficiaries of

the Ft. Laramie Treaty of 1851 and the Ft. Laramie Treaty of 1868 are denoted by a
"4(T).99
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Afraid of Bear/Cook Tiwahe, by Thomas Kanatakeniate Cook(I)(T)

American Horse Tiospaye, by Joe American Horse. Sr.(I)(T)

Owe Aku, Bring Back the Way. by Debra White Plume(l)(T)

Western Nebraska Resources Council. by Bruce McIntosh,
Vice-Chairman

C. Experts. Supporting Documents and References

The following documents, articles and information are hereby incorporated by
reference as if set forth at length herein:

1. Expert Opinions.

(a) Opinion of Geologist Richard Abitz of Geochemical Consulting
Services. LLC by letter dated July 28, 2008 ("Abitz Opinion"), which is incorporated
herein by this reference as if fully set forth at length herein.

(b) Opinion of Dr. Hannan LaGarry, July 2008 ("LaGarry Opinion"),
which is incorporated herein by this reference as if fully set forth at length herein.

(c) Opinion of JR Engineering, LLC by letter dated July 28, 2008 ("JR
Engineering Opinion"), which is incorporated herein by this reference as if fully set forth
at length herein.

(d) Opinion of Paul Robinson by letter dated July 28, 2008, together
with all attachments thereto ("Robinson Opinion"), which are incorporated herein by this
reference as if fully set forth at length herein.

2. Source Documents

Baseline Hydrogeochemical Investigation in a Part of Northwest
Nebraska, A Report Prepared for the Nebraska Department of Environmental Control, by
The Conservation and Survey Division, Institute of Agriculture and Natural Resources,
University of Nebraska-Lincoln, 68588, 402-472-3471, Roy Spaulding, Principal
Investigator (June 1, 1982).

Environmental Assessment, Monitoring and Remediation of Uranium
Mining: An Independent Reflection on the Role of Community and Advocacy Groups,
Mudd, GM (2008) In "Low environmental impact uranium mining and remediation: 25
years of multinational experience through UMREG", IAEA Monograph, p 10 (Accepted
for Publication, release due late 2008).

List of CBR Violations, Spills and Leaks, prepared by Shane Robinson on
behalf of Western Nebraska Resources Council, as of July 28, 2008
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Nebraska Department of Environmental Equality v. Crow Butte
Resources, Inc., Complaint and Consent Decree, District Court of Lancaster County, NE
(May 23, 2008)

3. Incorporation of Publicly Filed Documents by Reference to ADAMS

o Consolidated Response to the NRC & Applicant ML
o re Contention E & Subpart G

o Attachments & the May 23 Brief on Contention E/Subpart G ML
o 1984 Elliot Analysis
o 1988 Dec. State Briefing Notes
o 1989 GJEL Steen Ltr
o 1989 McGuire Ltr
o 1989 NE Atty Gen Ltr to Dec.
o 1989 NE Atty Gen Press Release
o 1989 Petersen Ltr
o 1989-Aug-Il Ltr to NE Atty Gen
o 1989-July-22 Ltr to NE Atty Gen
o 1990 McGuire Ltr
o 1990 -Jan-29 NE Atty Gen Ltr to Dec.
o 1991 WNRC Interrogatories
o 1993-June-06 DOE Order 5634.3 06141993 re Foreign Control
o 1996-Oct-14, Cameco history
o 1998-apr-17, camceo
o 2008-Mar, Cameco 2007 Annual Info Form
o Cameco Prospectus

o Answer to Staff's Notice of Appeal & Opp. To Interlocutory Review ML
o Answer to Applicant's ML

o Notice of Appeal & Opp. To Interlocutoy Review
o April 29th, Memo and Order ML
o Reply in support of Motion to File a brief amicus curiae ML

o Center for Water Advocacy, RtE, and Robert Lippman
o Response to NRC Brief regarding treaties, etc. ML
o Response to Applicant's Brief regarding treaties, etc. ML
o Affidavit of Winona LaDuke ML
o Affidavit of Rita Long Visitor Holy Dance ML
o Notice of Appearance and Leave to File Brief Amicus Curiae ML

o Center for Water Advocacy, RtE, and Robert Lippman
o Affidavit of Beatrice Long Visitor Holy Dance ML
o OST's Brief of Amicus Curiae ML
o Memo of Law regarding Indigenous Rights, Treaties and Indian Law ML
o Affidavit of Mona Ann Polacca ML
o Affidavit of Flordemayo ML
o Affidavit of Harvey Whitewoman ML

081760301

081570141

081490597
081490596

081200636
080800086

080720327
080720326
080700706
080660092
080590472

080660093
080660206
080640548
080660091
080660094
080660097
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o Combined Reply to NRC & Applicant's Responses to Exhibits A & B ML080570595
o Supplemental Affidavits of Dr. Francis E. Anders and Beth Ranger ML080370544
o Supplemental Affidavit of Janet Mize ML080370540
o Affidavits of David Alan House, Sandy Sauser, & Lester "Bo" J. Davis ML080240299
o Corrected Reference Petition (w/ copy of original) ML080220348
o Reply to NRC Response to Petition of Owe Aku & Debra White Plume ML080070051
" Reply to Applicant's Response ML080080290
o Affidavits in Support of Slim Buttes Agri. Dev. Corp. & WRNC ML080080289

o By Joseph R. American Horse, Sr., Thomas K. Cook, Francis E. Anders,
Bruce McIntosh, Janet Mize, and Beth Ranger

o Reply to CBR Response to Petitioner Owe Aku & Debra White Plume ML080070050
o Reply to NRC Staff Response, ML080080390

o Submitted by T. K. Cook, SBADC & WRNC
o Intervenor Exhibit B, Tech. Review of Aquifer Exemption Petition ML081090240

Torrell, L., et. al., The Market Value of Water in the Ogallala Aquifer, 66 Land
Economics 2d 163 (1990) ADAMS ML080080390.

Revised Lithostratiagraphy of Late Paleogene and Neogene Strata of the High
Plains Aquifer ifi Western Nebraska, USA, LaGarry & LaGarry (Geological Society of
America 2007), Exhibit D to Amicus Curiae Brief of Center for Water Advocacy (CWA),
Rock the Earth and Mr. Robert Lippman ("CWA/RtE Amicus"), ADAMS
ML080590472.

Human-Induced Changes in the Hydrology of the Western United States, Barnett,
Pierce, Hidalgo et al., Sciencexpress 10.1126/science. 1152538, January 31, 2008,
www.sciencexpress.org, Exhibit C to CWA/RtE Amicus, ADAMS ML080590472.

Uranium ISL Ground-Water Data from Written Testimony of William P. Staub,
Ph.D (January 9, 1999), Exhibit A to CWAIRte Amicus, ADAMS ML080590472.

4. Publicly Available References

Dr. Mararu Emoto & David A. Thayne, The Messages in Water (Beyond Words
Publishing 2004).

Climactic and Hydrologic Trends in the Western U.S.: A Review of Recent Peer-
Reviewed Research, Udall, WWA and Bates (Intermountain West Climate Summary,
January 2007).

Climate Change 2007: Synthesis Report, An Assessment of the Intergovernmental
Panel on Climate Change, adopted section by section at IPCC Plenary XXVII (Valencia,
Spain, 12-17 November 2007), represents the formally agreed statement of the IPCC
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concerning key findings and uncertainties contained in the Working Group contributions
to the Fourth Assessment Report.

Climate Change, Water Quality and the Future: Lessons from the Western Water
Assessment, Western Coalition of Arid States, February 23, 2006, wwa.colorado.edu.

Ionizing Radiation from Nuclear Power and Weapons and its Impacts on Animals,
Diane D'Arrigo, Radioactive Waste Project Director, Nuclear Information and Resource
Service, June 2004.

Fort Laramie Treaty of 1851

Fort Laramie Treaty of 1868

UN Declaration on the Rights of the World's Indigenous Peoples ("Declaration"),
Article 32 (General Assembly Resolution A/61/L.67 of 7 September 2007.

International Covenant on Civil and Political Rights (ICCPR), adopted by General
Assembly Resolution 2200A (XXI), December 16, 1966, entered into force March 23,
1976 in accordance with Article 49 thereof; ratified by US Senate, 10 2 nd Cong. 2nd Sess.,
Exec. Rept. 102-23 (March 24, 1992); http://www2.ohchr.org/english/law/ccpr.htnm.

American Indian Religious Freedom Act (AIRFA), 42 U.S.C. 1996.

Religious Freedom Restoration Act (RFRA), 42 USC Section 2000bb, et seq.; 42
USC Section 2000bb-1. 2

Native American Graves Protection and Repatriation Act (NAGPRA), 25 USC
Sections 3001-3013.

"Government-to-Government Relations with Native American Tribal
Governments", 59 Fed. Reg. 22951, 1994 WL 16189198 (April 24, 1994)

Executive Order No. 13175, Consultation and Coordination With Indian Tribal
Governments, 65 FR 67249, 2000 WL 1675460 (Pres.Exec.Order Nov 06, 2000)

M.C. Woods, Indian Land and the Promise of Native Sovereignty: The Trust
Doctrine Revisited, Utah L. Rev. 1471 (1994.

2 As this matter is before a federal administrative court, concerning a federal licensing process, it is not

relevant that RFRA was found to be unconstitutional as applied to state and local governments because it
was an unlawful assertion of federal authority under Section 5 of the 14"h Amendment of the Constitution.
See City of Boerne v, Flores, 521 U.S. 507 (1997), however Congress has attempted to close the gap with
the adoption of the Religious Land Use and Institutionalized Persons Act of 2000 ("RLUIPA"). 42 U.S.C.
§ 2000cc et seq.
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James R. Walker, Lakota Belief and Ritual, University of Nebraska Press, R.
DeMallie and E. Jahner, Ed. (1991)

Intervention Requested

Intervention is requested in addition to a request for a hearing. If the petition for leave to

intervene as a matter of right is denied, then this request includes a request to be allowed

discretionary intervention under Section 2.309(d).

Request for Subpart G Hearing Procedures

Pursuant to Sectioni 2.310(d), each Requestor/Petitioner further requests that Subpart G

Hearing Procedures be applied under Section 2.700 et seq. because these contentions

necessitate resolution of issues of material fact relating to the occurrence of past events,

i.e., whether CBR disputes any of the Relevant Facts and/or Positions stated herein.

Description of Each Reguestor/Petitioner 3

A. Individuals

Beatrice Long Visitor Holy Dance(I)(T): Slim Buttes, Pine Ridge

Indian Reservation. Beatrice Long Visitor Holy Dance is a great grandmother, matriarch,

Lakota spiritual leader and one of the International Council of Thirteen Indigenous

Grandmothers (www.grandmotherscouncil.org). She is an enrolled member of the Oglala

Lakota Nation. She lives near the White River which flows through her family land. She

requires pristine water for her ceremonies, including the inipi, or "sweat lodge". She uses

water to make traditional medicines. She uses water on her family gardens and she eats

3 The address and phone number of each requestor/petitioner is set forth on his or her
Affidavit, filed with this Petition, and incorporated herein by this reference as if fully set
forth at length herein.
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food from those gardens. She believes water, mni, is very sacred and deserves the highest

respect and care.

Joe American Horse, Sr.(I)(T): Oglala, Pine Ridge Indian Reservation.

Joe American Horse, Sr., is the grandson of Chief American Horse, who was a headman,

military leader and signatory to the Fort Laramie Treaty of 1868. Joe American Horse is

a former two-term President of the Oglala Sioux Tribe, currently serves as an Associate

Justice of the Oglala Sioux Tribe Supreme Court and is commonly known as Chief Joe

American Horse. Joe American Horse, Sr. has participated in sacred ceremonies

throughout his life including the Hanblechia (Vision Quest), which he has performed at

Crow Butte several times starting about 12 years ago. Joe American Horse, Sr., also

participates for at least 20 continuous years in the. inipi, or "sweat lodge" ceremony at

Slim Buttes, Pine Ridge Indian Reservation. Slim Buttes is located along the White

River and the wells at Slim Buttes draw Water from-the Arikaree aquifer.

Debra White Plume(1)(T): Manderson, Pine Ridge Indian Reservation.

Debra White Plume is a great grandmother who has raised her family on her Tiospaye

(extended family) land along the banks of Wounded Knee Creek. She is an enrolled

member of the Oglala Sioux Tribe and descended from Chief Red Cloud on her father's

side and Northern Cheyenne on her mother's side. She feels responsible as a mother,

grandmother and great grandmother of generations to make a good home and

environment and to preserve and hand down the Lakota way of life for her generations.

Debra White Plume and her family drink water from a private well in the Arikaree

aquifer, raise buffalo and horses and depend on groundwater from their land to be pristine
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so it can be used for medicine, sustenance and traditional ceremonies. Debra White

Plume was found to have standing and admissible contentions in the Expansion

Proceeding. See, LBP-08-06.

Loretta Afraid of Bear Cook(I)(T): Slim Buttes, Pine Ridge Indian

Reservation and Chadron, Nebraska. Loretta Afraid of Bear Cook is a "Lakota Culture

Bearer," and is a daughter of Beatrice Long Visitor Holy Dance and is an enrolled

member of the Oglala Sioux Tribe. Loretta Afraid of Bear Cook was born and raised at

Slim Buttes, played and bathed in the White River as a child, and with her children when

she became a mother. After living at Slim Buttes for about a year, Loretta's daughter

Sakakohe developed a chronic skin irritation that was diagnosed in 1983 as being 'an

allergic reaction to unknown contaminants in the groundwater and river water. Shortly

after that, the Afraid of Bear Cook family moved away from their family land to

Chadron, Nebraska and soon after Sakakohe's skin condition abated. To this day,

Sakakohe remains sensitive, bruises and welts easily and remains on medications to deal

with her environmental illness.

Thomas Kanatakeniate Cook(I): Slim Buttes, Pine Ridge Indian

Reservation and Chadron, Nebraska. Thomas Kanatakeniate Cook is an enrolled member

of the St. Regis Mohawak Traibe, Akwesasne, New York. He has been on Pine Ridge

Reservation for 35 years and married to Loretta Afraid of Bear Cook for 32 years. Mr.

Cook own real estate both at Slim Buttes and at Chadron. Mr. Cook is employed as a

field coordinator for Running Strong for American Indian Youth, serves as president of

the Chadron Native American Center and has been a duly appointed member of the

Nebraska Commission on Indian Affairs since 1999. During the 8 years that Mr. Cook
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and his family lived at Slim Buttes, they used a 30 foot groundwater well in the Arikaree

and used the water from the White River on a daily basis. Mr. Cook and his family also

ate fish from the White River and irrigated their family garden with water from the White

River and the well and ate food from the gardens. Since 1980, the White River has run

completely dry in only two years - 2007 and 2008. Mr. Cook has participated and led

sacred Lakota ceremonies including the inipi twice a week throughout the year since

2004. Before that, for more than 20 years before his death, my father-in-law Ernest

Afraid of Bear, Sr. led the inipi at Slim Buttes on a weekly basis. Mr. Cook also works

with Slim Buttes Agricultural Development Corp. and Running Strong for American

Indian Youth for 23 years to stimulate self-sufficiency through developing family and

community vegetable gardens. This year that work resulted in 244 family gardens across

Pine Ridge Indian Reservation and, in addition, Running Strong has drilled almost 400

water wells at Pine Ridge for use to irrigate family gardens. Such water wells draw water

from the Arikaree. This work would be undermined to the extent that there is any

contamination of the water supply, surface waters, or land that would make the wells

toxic and the gardens unproductive or that would make the food from the gardens

unhealthy.

Dayton 0. Hyde: Hot Springs, South Dakota. Dayton 0. Hyde is a

cowboy author, World War II combat veteran and founder of the Black Hills Wild Horse

Sanctuary which is home to America's largest wild horse herd with over 500 wild horses

including American Spanish Mustangs, Sulphur and Kiger Mustangs, herds from State

Governments, Bureau of Land Management, and the US Forest Service. Dayton 0.

Hyde's personal wNebsite is: www.daytonohyde.com and the Black Hills Wild Horse
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Sanctuary website is www.wildmustangs.comn. As someone who has personally served

the US national interest, and staked his life on securing the common defense and security

of the American people, Dayton Hyde is concerned that atomic energy and uranium not

be controlled by foreign persons who have no loyalty to the United States or its people.

He does not believe that foreign persons can be trusted to act in the best interests of the

United States and its people or to comply with United States laws and regulations or to

protect the water and environment of the communities that are near the Mine. As a

steward of the wild horses, Dayton is concerned that bioaccumulation of radionuclides in

the food chain may harm the animals in the area including the wild horses at the

Sanctuary.

Bruce McIntosh: Chadron, Nebraska. My Grandfather owned and

operated the finest Mercantile in the region, in Crawford, during the 1890's. My great,

great Aunt was married to the first mayor of Crawford. Having this long family history

and deep roots in the area has provided a keen sense for the surrounding environment. I

worked with the University of Nebraska conducting paleontological fieldwork within the

badlands of Fort Robinson, NE and I have been a guest lecturer at American University

in D.C. almost annually, for the science curriculum. I am on the NE USDA WHIP

Subcommittee & USDA EQIP Subcommittees. Currently, I am coordinating research on

aspen within NE. It is during the sample collecting of data for DNA analysis that I have

observed the hydrologic loss of surface flow within the lower reaches of Pine Ridge

streams.

B. Organizations

Afraid of Bear/Cook Tiwahe, by Thomas Kanatakeniate Cook(I)(T):
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The Afraid of Bear/Cook family, or Tiwahe, constitutes the organization of the married

couple Thomas Kanatakeniate Cook and Loretta Afraid of Bear Cook, Loretta's mother,

Beatrice Long Visitor Holy Dance, and their children, including Sakakohe Afraid of Bear

Cook who suffers from an environmental illness related to contamination of the water at

Slim Buttes. The Tiwahe, or family, has been forced to live away from their family lands

which impairs their ability to live traditionally as a family on their family land. The

Tiwahe has also suffered harm from environmental pollution of the groundwater from the

Arikaree, surface waters and the White River. Mr. Cook also asserts all indigenous and

treaty rights held by the members of his Tiwahe.

American Horse Tiospave. by Joe American Horse. Sr.(I)(T): The

American Horse Tiospaye, (extended family), constitutes the organization of the related

families, or Tiwahe, to Joe American Horse, Sr. and his brothers. The Tiospaye has been

forced to suffer contamination of groundwater and surface water in and around Pine

Ridge Indian Reservatin. Joe American Horse, Sr., asserts all indigenous and treaty

rights held by the members of his Tiospaye.

Owe Aku, Brine Back the Way. by Debra White Plume(I)(T): Owe

Aku is a nongovernmental organization dedicated to the preservation of the Lakota Way

of Life, including our territories and environment. Debra White Plume is a Director of

Owe Aku. Owe Aku was found to have standing and admissible contentions in the

Expansion Proceeding. See, LBP-08-06. Owe Aku works to preserve 1951 and 1868 Ft.

Laramie Treaty Territory and our environment as part of Creation and are concerned with

the Cameco uranium mining and milling activities and planned activities for the area near

Crawford Nebraska that is only 30 miles for our nearest border. Owe Aku endorses the
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Declaration on the Rights of Indigenous Peoples passed by the United Nations and

actually participated in the drafting at Geneva Switzerland. Our people were not

consulted on the Canadian company infiltration to our treaty territory to extract minerals

and metals and impacts on our people and our water source. This is a violation of the

Declaration. This is a violation of our Human Rights. Owe Aku endorses the Sioux

Nation Treaty Council Position Statement being forever opposed to uranium mining and

Crow Butte Resources mining in our treaty territory. Owe Aku is concerned with the

health and future health of our people. Our people have high cancer and diabetes which

we believe may be impacted by high rads and arsenic in our water.

Western Nebraska Resources Council, by Bruce McIntosh,

Vice-Chairman: Western Nebraska Resources Council

("WNRC"), is a Nebraska nonprofit which was formed in 1983 to protect the natural

resources of Western Nebraska with a focus on groundwater contamination from uranium

mining. WNRC was found to have standing and admissible contentions in the

Expansion Proceeding. See, LBP-08-06. WNRC member Dr. Francis Anders lives very

close to the Mine operations and has experienced direct impacts on his water, including

the changing of the color of his water in relation to the schedule of drilling by the Mine

nearby.

Relevant Facts and Positions:

The Indigenous and Oglala Petitioners contend that pursuant to federal Indian law,

including the trust responsibility and the Winters Doctrine, the 1851 and 1868 Ft.

Laramie Treaties, the UN Declaration of Indigenous Rights, the IPCCR, Executive

Orders, the NEPA, the NHPA, the AEA, and the AIRFA, RFRA, NAGPRA, they have
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standing and admissible contentions regarding the potential impact of the renewal

proposed by Applicant. Petitioners further respectfully submit that pursuant to federal

Indian law, the 1851 and 1868 Ft. Laramie Treaties, Executive Orders, the UN

Declaration of Indigenous Rights, the NEPA, the NHPA, the AEA, the AIRFA, RFRA,

NAGPRA, Applicant has failed to take reasonable steps to ensure meaningful

consultation with the Lakota elders, or the Oglala Sioux Tribe.

The expert opinions, criticisms, comments and recommendations set forth in the

Abitz Opinion, the LaGarry Opinion, the JR Engineering Opinion and the Robinson

Opinion are hereby incorporated herein by this reference.

Petitioner requests an Oral Hearing, Discovery and Expert Testimony concerning

the following relevant facts and positions, which include the facts, opinions, criticisms,

and positions expressed in the Abitz Opinion, the LaGarry Opinion, the JR Engineering

Opinion, and the Robinson Opinion, each of which is incorporated herein by reference

(collectively, the "Relevant Facts"):

(1) LRA is incomplete, missing page 3-22 and omits all data on such missing

page, is lacking reference to recent research, fails to correlate monitoring results with

known mining activities, and fails to comply with Section 40.9 which requires full and

complete disclosure of all material facts.

(2) CBR is owned by Cameco, Inc., a Canadian corporation which purports to

be the largest Uranium producer in the World with operations in Canada, the US and

Kazakhstan. See www.cameco.com. Cameco acquired just under 1/3 control of CBR in
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1995/1996 in a concealed transaction, acquired 90% control of CBR in 1998 at which

time it disclosed its ownership in CBR and acquired 100% control of CBR in 2000.

(2) CBR currently is using up to 9,000 gallons per minute, which equals 4.7

billion gallons per year at its current operation and wants to use up another 4,500 gallons

per minute, equal to 2.4 billion gallons per year for its operations.

f (3) Foreign owned CBR is using up and contaminating vital water supplies in

a time of drought for its profit to the detriment of the people, wildlife and land in

Crawford, NE, surrounding areas including Chadron, NE, and Pine Ridge Indian

Reservation and other users of the High Plains aquifer in Colorado, Kansas, New Mexico,

Oklahoma, South Dakota, Texas and Wyoming. Most of such persons are unaware of

CBR's operations or Application.

(4) Foreign owned CBR has been reckless and has allowed numerous spills

and violations to occur. See, List of CBR Violations, Spills Etc., attached. These spills

include.

(5) It is believed there is a slow-moving radioactive plume of contaminated

water moving through the related aquifers. CBR's Application states that contaminants

may enter the human body through water and through ingestion of meat of livestock

and/or fish or wild game exposed to the contamination. Contaminants include Radon-

222, Thorium, Uranium and inorganic Arsenic.
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(6) It is believed that leaks of radioactive arsenic laden fluid into the Brule

aquifer from prior "Excursions" from CBR's operations have slowly mixed with the High

Plains aquifer and/or the Arikaree aquifer due to connectivity between the Brule aquifer

and High Plains aquifer and Arikaree aquifer which runs under Pine Ridge Indian

Reservation. The High Plains aquifer is depleting at a rate in excess of its recharge rate.

(7) It is believed there is a relationship between the ninety-eight (98) closed

wells on the Western side of Pine Ridge Indian Reservation and certain incidences of

cancer, kidney disease, birth defects, miscarriages and infant brain seizures on the

Reservation which is downwind and downstream of CBR's existing ISL mining

operation. Under the doctrine of Res Ipsa Loquitor, the burden of proof shifts to CBR to

show that its operations have no causal connection to the contamination of the Pine Ridge

water wells or the diseases of the people who drank and bathed in that water.

(8) The impacts of the mining to the health and environment of people and

wildlife relying on the High Plains aquifer and the Arikaree aquifer should be evaluated

as part of the Application.

(9) International human rights standards indicate that Indigenous peoples'

whose lands are affected by development projects have the right to "free, prior and

informed consent." In the Declaration on the Rights of the World's Indigenous Peoples

("Declaration"), Article 32, ¶ 1, "Indigenous peoples have the right to determine and
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develop priorities and strategies for the development or use of their lands or territories

and other resources," and-¶ 2, "States shall consult and cooperate in good faith with the

indigenous peoples concerned through their own representative institutions in order to

obtain their free and informed consent prior to the approval of any project affecting their

lands or territories and other resources, particularly in connection with the development,

utilization or exploitation of mineral, water or other resources," and ¶ 3, "States shall

provide effective mechanisms for just and fair redress for any such activities, and

appropriate measures shall be taken to mitigate adverse environmental, economic, social,

cultural or spiritual impact." (See General Assembly Resolution A/61/L.67 of 7

September 2007.) To date, no opportunity has been provided under this applicable

provision of the Declaration for members of the Oglala (Lakota) Sioux Tribe, its

members or representative institutions to analyze CBR's License Renewal or its affect on

lands, territories and resources. A favorable decision permitting intervention would

provide this opportunity. This is also a violation of the International Covenant on Civil

and Political Rights (ICCPR), Treaty Rights of Consultation and applicable Executive

Orders.

(10) CBR's 2.0-2.25 mile radius is inadequate; rather the entire 80km radius

should be used to evaluate the impacts of the mining to the health and environment of

people and wildlife who are admittedly downwind and/or downstream of CBR's current

and proposed operations.

(11) Yellowcake Uranium products from the CBR operation is exported to
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processing facilities in Canada almost entirely for foreign use. After conversion and

enrichment by CBR's parent company, Cameco, the nuclear uel is used by Cameco's

affiliate Bruce Power for its nuclear power plants or sold to the highest bidder free of US

restrictions. This makes Crawford, Nebraska the equivalent of a "raw materials colony"

of the Canadians.

(12) There is no assurance that Yellowcake Uranium products from the CBR

operation will not be used for nuclear weapons of a foreign country or terrorists despite

the fact that Canada is a signatory to the Non-Proliferation Treaty.

(13) Although CBR's Application discusses economic benefits in the

immediate vicinity of its facilities (i.e., Crawford, NE), CBR acknowledges that residents

and wildlife in at least an 80 Km radius, including Chadron, NE, Hot Springs, SI), and

Pine Ridge Indian Reservation and that none of such areas receive any economic benefit

from CBR's activities.

7

(14) There are at least 26 Nebraska towns that have illegally high levels of

Uranium in their water supplies. Recently, the Nebraska Indian Affairs Commission

passed a resolution calling for a public hearing on CBR's Application. See "Uranium

Levels Too High in 26 Nebraska Towns" by Tracy Overstreet, The Independent. com

(December 18, 2005).

(15) CBR's Application mentions a prehistoric Indian camp found in the area
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proposed for the North Trend expansion. CBR is not qualified to make judgments about

the significance of the Indian camp as an archaeological find or significance to the Oglala

Sioux people. Oglala Sioux elders should be consulted concerning such prehistoric

Indian camp. Further, the planned ground disturbances will disturb ancient archeological

sites that may be covered by other federal law.
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Discussion of Contentions By Cate2orV4

I. Environmental - primarily concerns issues relating to matters discussed or-
referenced in the Environmental Report for the proposed action.

Contention A: CBR's License Application does not accurately describe the
environment affected by its proposed mining operations or the extent of its impact on the
environment as a result of its use and potential contamination of water resources, through
mixing of contaminated groundwater in the mined aquifer with water in surrounding
aquifers and drainage of contaminated water into the White River.

Contention B: CBR's proposed mining operations will use and contaminate
water resources, resulting in harm to public health and safety, through mixing of
contaminated groundwater in the mined aquifer with water in surrounding aquifers and
drainage of contaminated water into the White River.

The LRA fails to disclose results of baseline preoperational sampling:

2.7.1 Surface Water
The License Area is located within the watershed of Squaw Creek and
English Creek, which are small tributaries to the major regional water course,
the White River. As a part of the preoperational environmental study, flow
measurements and water quality samples were taken from Squaw Creek in
the vicinity of the study area.

4 The FRN requires each requestor/petitioner in this renewal proceeding (the "Renewal
Proceeding") to group his, her or its contentions into the following broad categories:

" Technical - primarily concerns issues relating to matters discussed or referenced in the Safety
Evaluation Report for the proposed action.

" Environmental - primarily concerns issues relating to matters discussed or referenced in the
Environmental Report for the proposed action.

• Miscellaneous - does not fall into one of the categories outlined above.

" Other - If a contention raises issues that cannot be classified as primarily falling into one of these
categories, the requester/petitioner must set forth the contention and supporting bases, in full,
separately for each category into which the requester/petitioner asserts the contention belongs with
a separate designation for that category.

Id. at 30427.
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The LRA fails to compare existing data with pre-operational levels. See, Baseline

Hydrogeochemical Investigation in a Part of Northwest Nebraska, A Report Prepared for

the Nebraska Department of Environmental Control ("the 1982 Baseline"). The 1982

Baseline states:

"No samples from the Arikaree, Brule or upper Chadron units had
radium levels above 0.5 pCi/l. Only in the basal Chadron did radium
amounts exceed the maximum contaminant level (MCL) of 5
pCi/l .... Arsenic levels exceeded the MCL of 50 ppb in only one well
water .... Surface water quality appeared directly related to seepage from
nearby units. Highest pathfinder element levels and uranium
concentrations were in streams cutting the White River Group." Id. at ii.

"Although there is some difference in the rock descriptions, the
Upper Chadron and Brule have similar geologic characteristics. In those
wells which do not reach the Lower Chadron, particularly north of
Crawford, it is difficult to determine a Brule-Chadron distinction. As
would be expected from Figure A-3(1), most of the wells in the western
and southern portions of the project area are completed in the Arikaree.
Sufficient quantities can be obtained for household and stock wells in
most areas so that deep drilling to the older units is not justified....

The thickness and groundwater reservoir characteristics of the
Quaternary rocks are highly variable. As was discussed, this
hydrogeologic unit in the northeast comer of the project ara is strongly
influenced by the underlying Pierre Shale. Along the major streams, the
Quaternary Alluvium is hydrogeologically connected to the surface flow.
In areas where near-surface fractures occur in the bedrock, hydrologic
interchange between the Quaternary and older units can be rapid.

It should be noted that although a large number of wells are present
in the project area, reliable geologic interpretation. Anyproject
development, however, can more closely document these geologic-
hydrologic relationships. Id. at 17.

... In very shallow wells (a few tens of feet), significant amounts of
the water utilized may be contained in the thin Quaternary sediments
overlying the designated hydrogeologic unit. This situation is particularly
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true for those wells noted as completed in the Pierre Shale (Kp).
However, the mineralogical characteristics of the older rocks can have a
significant influence on the chemistry of the related groundwater. IN
some cases a low confidence level was expressed in interpreting the
hydrogeologic unit. This was a direct result of the geologic complexity
and the lack of test hole data within the investigated area. Sixty-eight
percent of the wells tap the Arikaree Group, 16% tap the Brule, 10% tap
the Chadron and 6% tap the Pierre. Id. at 18.

In general, wells near Crawford and within T3 IN, R5 1W produce
from the Tertiary Brule and/or Tertiary Cbhadron formations.

Within T3 IN, R5 lW the principal water-bearing formation for
domestic use is the Brule. Sand lenses and filled fracture channels provide
low to moderate yielding strata for wells within the Brule. Many wells in
the Tertiary Chadron near and east of Crawford are artesian. These wells
are producing from sands of the lower Chadron.

By far the most wells within the investigated area are used for
water stock. Many of the domestic wells were also used to water stock,
trees and lawns. In such cases a priority was given to the well's use as a
sole source of potable water for the household. IN addition several stock
wells also were used for small-scale irrigation. In such cases priority was
given to their use for stock. Although Crawford derives its water from the
White River, public supply wells serve schools and campgrounds. Id. at
38.

In general the observed trends in chemical character of the streams
appear to be closely associated with the formation they dissect. Upper
Ash Creek, Soldier Creek and White River have chemical characteristics
similar to the groundwater in the Arikaree and undoubtedly receive most
of their base flow from this formation. The sampling locations for Lower
Squaw, White Clay and English Creeks are in the Brule formation and the
water has chemical characteristics of that formation. The sample from
middle Squaw Creek has characteristics similar to the upper Squaw Creek
sample and probably receives its major contribution from upgradient
Arikaree seep. Sample ST-2 form Lower Ash Creek would appear to
have a significant contribution from the Brule formation; however, this
portion of the stream may also be receiving seepage water from the Pierre
formation. The chemical characteristics of groundwater in the Pierre
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formation were not well documented in this study due to the sparcity of
wells sampled form this formation.

Chemical characteristics of the springs indicate that sample 649 is
reciving water from the Chadron formation and Spring SP-4 probably
originates in the Brule. The remaining springs have chemical
characteristics similar to those of the Arikaree formation. Id. at 46.

The artesian flow from flowing groundwater in the deeper basal
Chadron demonstrated higher average temperatures conductivities and pH
values than groundwater from wells producing in younger strata.... Id. at
48.

Selenium levels were very low in all analyzed groundwater

samples....

Arsenic levels were quite variable but showed a generalized
increase in older oxidizing formation waters. This is demonstrated in a
trend towards higher average As concentrations in lower Brule and upper
Chadron formation waters than in either the Brule or Arikaree
waters.... Therefore, in slightly oxidizing environments such as those
reported in the upper Chadron and lower Brule wehre there are
occurrences of relatively high arsenic levels in the sediments, the
groundwater could become enriched in As.

Arsenic levels exceeded the maximum contaminant level (MCL) of
50 ppb in only one well. Thus in terms of the water quality, arsenic is not
of particular concern in the groundwater of the investigated area.

Molybdenum is often associated with reduced uranium ores as
molybdenum sulfide. Similarly to arsenic the highest concentrations are
expected in oxidized and moderately reduced waters. Molybdenum is
slightly more stable than uranium in reducing groundwater and therefore
molybdenum ore tends to be concentrated slightly downgradient from
uranium bodies. Id. at 52 (emphasis added.)

Spring and stream levels of the pathfinder elements generally were
low. Slightly elevated As and Mo appeared in #649 which is believed to
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be a spring originating in the Chadron formation. Highest concentrations
of pathfinder elements result from a relatively high component of White
River Group seepage in the base flow of the creeks.

Neither molybdenum nor vanadium has maximum concentration
level (MCL) values, and therefore it is not a water quality concern at ppb
levels. Id. at 55.

Uranium U-238 and Radium-226 are the two most mobile
elements in the uranium natural decay series. Their mobility in
groundwater combined with their relatively long half-lives allows them to
be transported considerable distances from their points of origin. This
potential for transport is depending on the geochemical nature of the rocks
and the rates of groundwater flow. It is essential to know the premining
soluble levels of these nuclides if a future assessment of the impact of the
mining activity is to occur. This is especially appropro for in situ leach
mining where the uranium is remobilized by various lixiviants and
restoration of the formation water is necessary. In some instances,
significant increases in U-238 and Ra-226 levels above background have
been reported in post restoration groundwaters (Thompson, 1980). Id. at
56.

Now, in 2007, there are elevated concentrations of Uranium at English Creek

and Squaw Creek:

.... locations. Samples obtained in 1998 before mining operations began
in this area showed similar elevated uranium concentrations. The
sample locations are in a wetland area in the upper course of English
Creek and downstream impoundments. The area has a large amount of
organic matter and low water flows as compared with the other surface
water sampling locations for the project. CBR believes that the upper
courses of English Creek are an area with reducing conditions that favor
deposition of radionuclides. Due to the drought conditions in this
area, the streams and wetland areas have been dry. Appendix H

contains a trend graph for English Creek sediment sample points since
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1998 that shows the elevated uranium concentrations noted in past

sediment samples along with a trend graph for Squaw Creek showing
the elevated uranium concentrations upstream from the current
operation.

Semiannual Radiological Effluent and Environmental Monitoring Report for First and

Second Quarters 2007 for Crow Butte Resources. Inc., (at ML080710479), Section 3.3 at

page 5.

Contention C: Failure of CBR to consider Climate Change. See, references

above concerning Climate Change. LRA fails to analyse Climate Change in the

following sections:

2.5.3

Tornadoes are rare. In the USNRC, "Draft Generic Environmental Impact
Statement on Uranium Milling", (USNRC 1979) the authors calculated a mean
annual frequency of 0.6 for tornadoes in intensity Category I at Rapid City.
The annual probability of occurrence at this location is 4.8 x 10-4. A tornado
in intensity Category I has a rotational speed of 134 meters per second (m/s)
and a translational speed of 26 mis.

CBR is using old data and such data concerning the weather and tornados needs to

be updated in light of known factors related to Climate Change.

Contention D: Changing the geo-chemistry of the water is equivalent to

adulteration of of the water. It takes many generations for the adulterated water to

recover so that it can once again be used for traditional medicines and ceremonies, and

before it can be healthy again for drinking and irrigation. This causes environmental and

cultural impacts, lack of environmental justice, depletion of the aquifer at a time of
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drought, and economic detriments to property owners as a result of the lowering of the

water table.

The Affidavits of Beatrice Long Visitor Holy Dance, Loretta Afraid of Bear

Cook, Joe American Horse, Sr., Thomas Kanatakeniate Cook, and many others describe

the spiritual nature of the water, mni. The same has been noted by western scientific

observers such as Dr. Masaru Emoto, in The Messages in Water, Dr. Emoto writes:

Understanding the fact that we are essentially water is the key to
uncovering the mysteries of the universe If you reexamine the world
around you from this new perspective, you will start to see things as you
have never seen them before. Id. at 1.

"Water is not just another substance - it is the life force of majestic
nature. It made me once again realize the mysterious ability of water to
cleanse and give life to all living. I can see that the soul, feelings, and
vibration have an effect on the formation of ice crystals, and through this I
can feel the importance of the soul and words. This information is
extremely wonderful and uniquely impressive." Id. at 38.

"The natural world is indeed well designed - everything is in
balance. And as sound is created, there is a master listener to receive the
sound: water." Id. at 43.

"The ability of water to dissolve other substances creates a type of
"soup of life" that supplies the oceans with the necessary nutrients that
enable life. This soup became the birthplace of all living creatures of the
earth .... Indeed, water is the force that creates and gives life. Without
water, particles wouldn't mix together or circulate. Water created chaos
on the earth and it also gave birth to order - resulting in a planet
overflowing with life." Id. at 55.

"Water is the mother of life, while also being the energy of life.
This is possible because of the unique characteristics of water." Id. at 56.

"The important thing is that we recover our desire to treat water
with respect. In our modern culture, we have lost our attitude of respect
for water. In ancient Greece, people paid true respect to water, and many
Greek myths are based on the protection of water. But then science
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appeared, and rejected these myths because they were not scientific.
Water lost its mystique and became just another substance that

technology could clean up as necessary. We sometimes say, "Purified
water is not pure." Water processed in treatment plants is not the water
that forms beautiful crystals. What water requires is not purification but
respect." Id. at 63.

"We don't believe what we can't see, but the ice crystals show us
everything - it's no longer about whether you believe or disbelieve. Using
this method, anyone can conduct their own experiment and prove it for
themselves." Id. at 38.

Contention E: Cost Benefits as discussed in the LRA Fail to Include

Economic Value of Environmental Benefits. A University of Adelaide study has put an

economic value on the wetlands of the River Murray, highlighting the ramifications of

cutting off water flows in times of drought. The study has concluded that every hectare

of permanent wetland provides more than $7,000 worth of water purification each year.

http://www.adelaide.edu.atiadelaideani/issues/23221/news23241i .html

According to one assessment of natural ecosystems, the dollar value of wetlands

worldwide was estimated to be $14.9 trillion. (Source: Costanza et al. 1997). See also

Economic Benefits of Wetlands, EPA 843-F-06-004, Office of Water (May 2006), and

Economic Reasons for Conserving Wild Nature, Science Vol. 297 (August 9, 2002),

www.sciencemag.org.

8.1.2 Impacts of the No-Action Alternative
The no-action alternative would allow CBR to continue mining operations in the current
License Area until the USNRC formally denied the renewal of the license application. As
long as CBR submits a source material renewal application to the USNRC at least thirty
days before the expiration date of the existing license (February 28, 2008), the license
would not expire until the USNRC determined the final disposition of the renewal
application and advised CBR of its decision. If the license renewal.was not approved by
the USNRC, restoration and reclamation activities would then become the primary
activities.
If renewal of the current source material license was not approved, all activities at the
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Crow Butte site that are not associated with groundwater restoration and
decommissioning would be completed, resulting in the loss of a significant portion of the
total employment at the site. At the completion of decommissioning activities, all
employment opportunities at the mine would be terminated.
In addition to the loss of significant employment opportunities in Crawford and Dawes
Counties, the premature closing of the Crow Butte Project before commercially viable
resources had been recovered would adversely affect the economic base of Dawes
County. As discussed in further detail in Section 7.10 and shown in Table 8.1-1, the
Crow Butte Project currently provides a significant economic impact to the local Dawes
County economy.

** Failure to disclose number of years it would take to complete restoration and reclamation and
decommissioning - I think at least 10-20 years - so these jobs are safe until at least then -

A decision to not renew SUA-1534 for mining in the Crow Butte License Area would
leave a large resource unavailable for energy production supplies. In 2006, total domestic
U.S. uranium production was approximately 4 million pounds U30 8, of which more than
700,000 pounds (or approximately 18 percent) were producedat the Crow Butte Project.
During the same year, domestic U.S. uranium consumption was approximately 67 million
pounds Of U30 8 with approximately 16 percent supplied by domestic producers (EIA
2007). The Crow Butte Project represents an important source of domestic uranium
supplies that are essential in providing a continuing source of fuel to power generation
facilities. The current limited supplies of fuel for nuclear power plants may negatively
impact the renewed and growing interest in nuclear energy in the U.S. and other nations
(MIT 2007).

** NB - gives misimpression that this U is used in the US when it is in fact shipped to
Canada, processed, enriched and used by Canadian power companies like Cameco's
affiliate Bruce Power and/or sold on the international market free of US restrictions.

Denial of this
license renewal would also have an adverse economic impact on the individuals who
have surface leases with CBR and own the mineral rights within the License Area.

** NB - Failure to disclose that due to foreign ownership and under the NE Alien
Property Ownership Act, the leases are voidable and, therefore, of nominal value.

8.2 PROPOSED ACTION
With USNRC approval of Source Material License SUA-1534, CRB would continue to
operate the Crow Butte Project ILR operation as discussed in Section 5 of this LRA.
Amendments to the license may be sought as needed in order to recover the uranium
resources, for which CBR holds valid claims, in the most effective manner.

** NB - failure to disclose 3 Crow and Marsland and other contemplated expansions in
this LRA -
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II. Technical - primarily concerns issues relating to matters discussed or
referenced in the Safety Evaluation Report for the proposed action.

Contention B: CBR's proposed mining operations will use and contaminate water
resources, resulting in harm to public health and safety, through mixing of contaminated
groundwater in the mined aquifer with water in surrounding aquifers and drainage of
contaminated water into the White River.

Contention C: Failure of CBR to consider Climate Change. See above re:
Climate Change, which is incorporated herein by reference.

Contention D: Failure to follow statistical analysis protocols - see Abitz opinion.

Contention E:. Failure to use best available technology such as 3D computer

modeling, SCADA - see JR Engineering opinion. Failure to maintain back-up power in

case of power outages.

Contention F: Failure to include recent research - see LaGarry opinion.

2.6 GEOLOGY SOILS AND SEISMOLOGY
This section describes the regional and local geology and seismology related
to the current License Area and CSA. In this regard, discussion of the geology
of the License Area and CSA, in particular, has been presented in previous
reports (WFC 1983; Ferret Exploration of Nebraska 1987). Information
contained in these reports include laboratory results and field data that
describe formation characteristics (mineralogy, permeability, etc.) for the
Pierre Shale, Brule Formation, Chadron Formation, and the Basal Chadron
Sandstone in the CSA. These data, in addition to new information from
exploratory drilling/logging activities within the License Area, are used to
describe the geology and seismology in this section.
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Why is CBR referring to the old data and old research when there is more recent

research? Note that this criticism was raised by NDEQ in its November 8, 2007.

Contention G: Failure to analyze mine unit activities in correlation with

excursions and radiological emissions. Why did radon levels spike in 2003? Table 1.7-1
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says that Mine Unit 9 went into production in 2003 - perhaps the AM-1, AM-2 and AM-

8 picked up on that? Section 5.8 fails to show where the Air Monitoring stations are.

III. Miscellaneous - does not fall into one of the categories outlined above.

Contention A: Reasonable consultation with Tribal Leaders regarding the
prehistoric Indian camp located in the area surrounding CBR's proposed
North Trend Expansion Project has not occurred as required under NEPA
and the National Historic Preservation Act.

Contention B: Failure to Consult with Tribal Authorities

Contention C: Failure to Abide Trust Responsibility

Contention D: Failure to respect Winters Rights

Contention E: Failure to respect Treaty Rights. Oglala Petitioners have

asserted treaty rights concerning the Licensed Area.

2.2.2 Land and Mineral Ownership
... No Indian lands are present in the 8-km (5 mile) radius of the License
Area.

The Oglala Petitioners dispute the foregoing statement.
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Contention F: Failure to respect Hunting and Fishing Rights

Contention G: Failure to Disclose in violation of 40.9. There are several
instances of intentional, reckless or negligent failures to disclose, including:

(1) Concealment of Foreign Ownership, as described herein.

(2) Suppression of Geologic Data - Whistleblower Letter/LaGarry, as
described herein.

(3) Failure to adequately disclose the flow of the White River towards
Pine Ridge Indian Reservation:

2.7.1.1 Location
The License Area is located in Sections 18, 19, 20, 29, and 30 of T3 1N,
R51W and Sections 11, 12, and 13 of T3 IN and R52W within the drainage
basin of the White River. The White River heads in Sioux County and flows
northeasterly across Dawes County into South Dakota.

LRA fails to state that the White River flows NE into South Dakota and then to

Pine Ridge Indian Reservation. As a result, contaminants that flow into the White River

or along the White River may result in contamination downstream at Pine Ridge Indian

Reservation, which would violate hunting, treaty and Winters rights.

2.7.1.1

Squaw Creek is one of the southern tributaries of the White River. This
creek heads in the Pine Ridge southeast of the License Area. From the
headwaters, it flows northwest over range and agricultural land to the White
River. Contributions to flow come from springs in the Arikaree Formation,
snowmelt, runoff, and the shallow Brule sands. The latter may receive inflow
from the creek during periods of high flow. Due to the time-variable nature
of these water sources, discharge rates at various points along the creek may
experience wide fluctuations monthly and yearly.

Dispute: Brule sands may receive inflow from the creek during periods of.high low
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(also Climate Related/Climate Change discussion needed), and Brule is related to Arikaree

and may contact with drinking water supplies.

Squaw Creek enters the License Area on the southeast comer, travels
through the entire length of the License Area approximately paralleling its
long axis, and exits to the north. Two branches of an unnamed tributary
enter along the southern boundary, join just north of the Mine Unit 1
wellfield, and exit the northern boundary before converging with Squaw
Creek. Figure 2.7-1 illustrates the location of the License Area with respect
to the Squaw Creek and English Creek watercourses and the locations of the
commercial evaporation ponds.

Dispute: Squaw Creek flows across the Mining Units and if there are surface spills

or problems, even small excursions, they could be carried into the Squaw, into the White

River, and towards the Reservation.

2.7.2.2 -

The Basal Chadron Sandstone, the aquifer which is host to the uranium
mineralization, is bounded above and below by strata which form aquicludes.
The term "aquiclude" is used to describe strata capable of transmitting only
minor amounts of fluid either vertically or horizontally. Typical values for
vertical and horizontal permeability of "aquicludes" are inthe range of 10 4
to 10-5 darcys (Todd 1980), which is equivalent to a hydraulic conductivity
of 10-7 to 10-8 centimeters per second (cm/sec). The vertical hydraulic
conductivities of the aquicludes calculated from pumping tests conducted in
the CSA are on the order of 1011 cm/sec (Ferret Exploration of Nebraska
1987). Laboratory analysis of cores from wells in the CSA indicates vertical
hydraulic conductivities on the order of 10-° to 10 " cm/sec (Ferret
Exploration of Nebraska 1987). Local groundwater flow within the Basal
Chadron is to the east, with a gradient of 0.0016 feet per feet (ft/ft) or 8.5
feet per mile (ft/mile).

Dispute: the LRA fails to discuss analysis of fracturing and faulting relative to

flow and conductivity discussion.

2.7.2.2

Water level data support hydrologic isolation of the Basal Chadron
Sandstone with respect to the other water-bearing intervals of interest in the,
CSA. Groundwater production rates within the Brule and Upper/Middle
Chadron sands are lw to exceptionally low.
The geochemical groundwater characteristics of the Brule and Chadron
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further indicate that the two zones are not naturally interconnected.

Dispute: why does LRA refer to CSA, which is very old? Also what is support

for conclusion that the geochemical groundwater characteristics indicate that the two

zones are not connected - and what about fractures and faults?

Dispute: LRA 2.6, 2.7 fails to disclose the different geologic characteristics of the

satellite area in the North Trend area.

2.7.2.3

Purpose & Obiectives of Aquifer Testing
The objectives of the aquifer pumping tests are to assess the integrity of the
confining layer above the mining zone and characterize the hydrogeology of
the ore-bearing aquifer in order to comply with NDEQ and USNRC permit
requirements.

Dispute: LRA fails to disclose the test results? Fails to disclose against what

standards are they measured to assess the integrity of the confining layer.

2.8.6.4 -

Sixteen habitat types were originally identified in the License Area as
described in the 1983 report. These have remained relatively unchanged and
include; wet meadow, mixed prairie-riparian, wet meadow-riparian, deep
marsh-riparian, riverine, impoundment, deciduous streambank forest,
shelterbelts and tree plantings, ponderosa pine, mixed grass prairie, range
rehabilitation, cultivated, surface disturbance, human biotopes, cemeteries, and
roads and roadside complex (Figure 2.8-2).
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Dispute: Without doing ecological monitoring what is the support to say that

"These have remained relatively unchanged" from 1983 to 2007 - despite Climate Change?

Also a failure to discuss Climate Change.
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2.9.6-

Three trace elements were chosen for consideration in this sampling.
Arsenic, selenium and vanadium are commonly associated with uranium ore
deposits. This is especially true in roll-front type deposits where halos of
metal sulfides and other reduced compounds occur at the "nose" or in front
of the uranium mineralization. When leaching takes place during mining,
varying concentrations of companion compounds will be solubilized. Thus, a
surface spill of leach solution might contain small amounts of these three
elements. The leach solution will also contain uranium and radium-226. The
baseline uranium and radium-226 levels in the soil are found in Section
2.10. Samples from the License Area and the specific samples from Section
19 (Figure 2.9-6) were analyzed for arsenic and selenium and the samples
from the proposed restricted area (Figure 2.9-7) were analyzed for
vanadium.

Dispute: Failure to disclose ,the results of these tests? And where is comparison

between the 1982 results and recent tests?

Contention H: Failure to Update in violation of Part 40, App. A; 51.45.

There are many examples of failures to update to current information in the LRA:

2.2 USES OF ADJACENT LANDS AND WATERS
The information in this section provides relevant data concerning the
physical, ecological and social characteristics of the commercial study area
and surrounding environs for uranium in-situ mining.

This section indicates the nature and extent of present and projected land and
water use and trends in population or industrial patterns., The information in
this section was initially developed over a 9-month period in 1982 as part of
the Research and Development (R&D) License Application and updated in
1987 for the Commercial Application and in 1997 for the LRA. Preliminary
data were obtained from several sources followed by field studies to collect
on-site data to check land uses. Interviews with various state and local
officials provided additional information.

Petitioners note CBR's failure to update the information to 2007.
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Contention I: Failure to Include Recent Research; Use of Obsolete Data
and Information in violation of AEA 182 or 184 -

Contention J: Missing Pages - incomplete - violation of 40.9 -

Contention K: Lack of Authority to Issue License to US Corporation

which is 100% owned, controlled and dominated by foreign interests; voidability of

mineral and real estate leases due to Nebraska Alien Ownership Act.

The LRA states that:

1.2 CROW BUTTE PROJECT BACKGROUND
What is now the Crow Butte Project was originally developed by Wyoming
Fuel Corporation, which constructed a R&D facility in 1986. The project
was subsequently acquired and operated by Ferret Exploration Company of
Nebraska until May 1994, when the name was changed to Crow Butte
Resources, Inc. Only the name of the company changed, not its ownership.
CBR is the current owner and operator of the Crow Butte Project.

The R&D facility was located in the N1/2SE1/4 of Section 19, Township 31
North, Range 51 West, Dawes County, Nebraska. Operations at this facility
were initiated in July 1986, and mining took place in two wellfields (WF- 1
and WF-2). Mining in WF-2 was completed in 1987, and restoration of that
wellfield has been completed. WF- 1 was incorporated into Mine Unit 1 of
commercial operations. CBR has successfully operated the current
production area since commercial operations in 1991. Production of
uranium has been maintained at design quantities throughout that period
with no adverse environmental impacts.

1.3 SITE LOCATION AND DESCRIPTION
... This original License Area occupies approximately
3,300 acres, and the surface area affected over the estimated life of the
project is approximately 1,100 acres. Approximately 100 percent of the
minerals leased in the License Area are on private lands.

5 OPERATIONS

CBR operates a commercial-scale in-situ leach uranium mine (the Crow Butte
Project) near Crawford, Nebraska. CBR maintains a headquarters in Denver,
Colorado where site-licensing actions originate. All CBR operations, including the
Crow Butte Project operations, are conducted in conformance with applicable laws,
regulations, and requirements of the various regulatory agencies. The responsibilities
described below have been designed to both ensure compliance and further
implement CBR's policy 'for providing a safe working environment with costeffective
incorporation of the philosophy of maintaining radiation exposures as low as
is reasonably achievable (ALARA).
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5.1 CORPORATE ORGANIZATION/ADMINISTRATIVE PROCEDURES
CBR will maintain a performance-based approach to the management of the
environment and employee health and safety including radiation safety. The
Environmental, Health, and Safety Management System (EHSMS) Program
encompasses licensing, compliance, environmental monitoring, industrial hygiene,
and health physics programs under one umbrella, and it includes involvement for all
employees from the individual worker to senior management. This EHSMS Program
will allow CBR to operate efficiently and maintain an effective environment, health,
and safety program.

Figure 5. 1-1 is a partial organization chart for CBR with respect to the operation of
the Crow Butte Project and associated operations. This structure represents the
management levels that play a key part in the EHSMS Program. The personnel
identified are responsible for the development, review, approval, implementation, and
adherence to operating procedures, radiation safety programs, environmental and
groundwater monitoring programs, as well as routine and non-routine maintenance
activities. These individuals may also serve a functional part of the Safety and
Environmental Review Panel (SERP) described under Section 5.3.3.
Specific responsibilities of the organization are provided below.

5.1.1 Board of Directors
The CBR Board of Directors has the ultimate responsibility and authority for
radiation safety and environmental compliance for CBR. The Board of Directors sets
corporate policy and provides procedural guidance in these areas. The Board of
Directors provides operational direction to the President of CBR.

Dispute: LRA omits to state that the Board is appointed by a sole shareholder

corporation which itself is a wholly owned subsidiary of Cameco.

The Petitioners have repeatedly challenged the legitimacy of the Applicant's

license on the grounds that the Applicant's status as a foreign corporation violates the

explicit terms of the Atomic Energy Act of 1954, as amended (Act), and the rules and

regulations promulgated by the Commission thereunder. As noted by the Board,

"previous Commission decisions regarding foreign ownership or control did not appear to

trun on which particular nation the applicant was associated with." LBP 08-06.. For the

reasons stated below, the Atomic Energy Act of 1954, as amended (the "AEA"), and
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Section 40.32(d) clearly bar the issuance of the sought license amendment. Further, a fair

reading of Section 40.38 also supports a bar to the issuance of the sought license due to

the admitted foreign ownership and control of the licensed uranium mining activities by

Cameco Corporation, a Canadian corporation ("Cameco").

Given the importance of the Act as means of ensuring nuclear security in the post-

9/11 world, it is critically important that the issue of the Applicant's foreign ownership be

assessed in light of the Congressional mandate that nuclear material be regulated "in the

national interest and in order to provide for the common defense and security and to

protect the health and safety of the public."5 As discussed herein, Applicant's ownership

and complete domination by a Canadian corporation violates the applicable regulatory

scheme and flaunts laws specifically enacted by the U.S. Congress to ensure the health,

security and safety of U.S. citizens. No less important is the Applicant's consistent failure

to make adequate disclosures and its flagrant disrespect for and noncompliance with NRC

regulations.

Set forth below is an overview of the Applicant's relevant corporate history,

which has been gleaned from the limited public record. As noted-below, Applicant has

been embroiled in past legal battles with Petitioner WNRC respect to the illegal foreign

ownership, domination and control of Applicant in violation of Nebraska's Alien

Ownership Act at Neb.Rev.Stat. 476-02. The Petitioners believe that, taken together, the

Applicant's history and current actions before the Board demonstrate disturbing pattern

of violations which harm the national interest and are clearly contrary to the public health

and welfare of the People of the United States. This must not be allowed to continue.

5 See U.S.C. § 2133(d).
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The upshot of all of this is that Cameco was able to acquire de facto ownership of

a uranium mine and NRC source materials license when such acquisition could not have

been accomplished by Cameco's direct purchase of the Applicant's common stock under

applicable law, at the very least without a substantial Negation Plan. Had Cameco sought

to acquire the Applicant through the outright purchase of all of the Applicant's equity, it

would have faced extensive security from the NRC, not to mention the public outcry that

certainly would have followed. To allow the Applicant and Cameco do indirectly what

they would certainly have been prohibited from doing indirectly would be a travesty and

would require an Act of Congress because there would be no authority under the AEA.

We note with interest the public and Congressional outcry several years ago that followed

the proposed acquisition of several U.S. ports by a Dubai-based company. One can only

imagine the outcry that would be triggered by a foreign company gaining access to

America's uranium reserves. Ultimately, that acquisition by a foreign company was

blocked on the grounds that it was inimical to national security. A much stronger case

can be made with respect to mining, processing, transporting, marketing and exporting

something as sensitive as uranium which is an obvious pre-cursor to weapons grade

uranium.

Finally, due to the unclean hands of Applicant and its control persons and

intentional disregard for applicable disclosure requirements, the proposed loopholes by

Applicant (collectively, the "Cameco Loophole"), to the effect that a foreign person may

secretly acquire ownership and control of a NRC licensed uranium mine in a staged

corporate stock acquisition without public notice, hearings or disclosures as to foreign

affiliations, must be permanently closed. While we are thankful that Cameco is a real
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corporation run by recognized business professionals, Petitioners share the Board's

concerns that "previous Commission decisions regarding foreign ownership or control

did not appear to turn on which particular nation the applicant was associated with.

Memorandum at 122. In addition, such prior Commission decisions must be evaluated in

the context of the post-9/1 1 World in which we live.

In this case, we have the luxury of addressing these issues before a tragic incident

occurs that is traceable to this Cameco Loophole. As a matter of pure legal analysis,

however, there is absolutely no distinction between the ability to use the Cameco

Loophole by legitimate Canadian business people and the same ability to use the Cameco

Loophole by enemies of the United States to perpetrate horrible wrongdoing. Under the

Cameco Loophole, such enemies would have legal grounds to acquire US based uranium

and nuclear assets through a complex of subsidiary companies that conceal the true

beneficial owners and control persons until it is too late. These technical legal grounds

could enable the creation and use of weapons of mass destruction by enemies of the

United States because Americans, including state and federal regulators, would be

unwittingly assisting such enemies due to the secrecy of the foreign control. Then the

Cameco Loophole and its proponents would be responsible for the death or injury to

innocent Americans - how can that be in the national interest? How can that not be

inimical to the common defense and security or to the health and safety of the public?

Even if such dire events never come to pass, and Petitioners sincerely hope and

pray that they do not, it is clearly inimical to the common defense and security or to the

health and safety of the public for foreign persons to be in control of US uranium mines
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because it encourages the operation of the mining operation itself in reckless disregard

for the probability of ground water contamination to the surrounding aquifers and

communities. As described below, this is precisely what has happened in the case of the

Crow Butte mine.

The NRC itself lacks authority under the AEA to grant a license or amendment

where, as here, there is no benefit to the US national interest, common defense or security

and there are clear detriments to the health and safety of the public. Mere technical

compliance with NRC disclosure regulations does not in and of itself satisfy the purposes

stated in the Atomic Energy Act, as amended. The United States Supreme Court has

stated that a regulation "is not a reasonable statutory interpretation unless it harmonizes

with the statute's 'origin and purpose."' US v Vogel Fertilizer Co., 455 US 16, 26 (1982).

Accordingly, it is incumbent upon the NRC to evaluate the US national interest or

common defense and security, or lack thereof, as well as the protection of public health

and safety, or failure thereof. Furthermore, the NRC is required to deny a license

amendment that would not serve the US national interest or common defense and security

or would fail to protect public health and safety. Since the purposes of the AEA would

not be served byhonoring the Cameco Loophole or granting any license or amendment to

a foreign owned, controlled and dominated applicant, this Contention E must be admitted

and determined upon a proper record.

Contention L: Calculation of Surety Bond Fails to Consider Reasonably

Foreseeable.Costs of Restoration and Decommissioning. The bond calculation fails to

consider post-restoration, post-decommissioning monitoring, or related ecological
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monitoring. Cameco's subsidiary, Power Resources, Inc. was just required to increase its

bond substantially by WY DEQ based on a similar theory.

1.11 SURETY ARRANGEMENTS
CBR maintains a USNRC-approved financial surety arrangement consistent
with 10 CFR 40, Appendix A, Criterion 9 to cover the estimated costs of
reclamation activities. Crow Butte maintains an Irrevocable Standby Letter of
Credit issued by the Royal Bank of Canada in favor of the State of Nebraska
in the present amount of $22,980,913. The surety amount will be revised
annually in accordance with the requirements of SUA-1534.
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In this case, Congress has unambiguously expressed its intent that atomic energy

and source material be regulated in the US national interest to assure the common defense

and security and to protect the health and safety of the public. The AEA expressly

provides that "the Congress of the United States hereby makes the following findings

concerning the development, use and control of atomic energy:.... [t]he development,

utilization, and control of atomic energy for military and for all other purposes are vital to

the common defense and security, [t]he processing and utilization of source material must

be regulated in the national interest and in order to provide for the common defense and

security and to protect the health and safety of the public, and [s]ource and special

nuclear material, production facilities, and utilization facilities are affected with the

public interest, and regulation by the United States of the production and utilization of

atomic energy and of the facilities used in connection therewith is necessary in the

national interest to assure the common defense and security and to protect the health and

safety of the public. AEA Section 2012(a), (c)(d)(e); 42 USC §2012.

Significantly, the national interest and common defense aspects include protecting

the health and safety of the public, including the. environment and water resources. "The

Atomic Energy Act was passed years before broader environmental concerns prompted

enactment of the Environmental Protection Policy Act. Yet many of those same concerns

permeated provisions of the first-mentioned legislation and the regulations promulgated

in accordance with its mandate. To say that these must be regarded independently of the

constantly increasing consciousness of environmental risks reflected in proceedings with

reference to NEPA, would make for neither practicality nor sense. Nor can AEA

requirements be viewed separate and apart from NEPA considerations. Especially in
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view of NEPA, it also is unreasonable to suppose that risks are automatically acceptable,

and may be imposed upon the public by virtue of AEA, merely because operation of a

facility will conform to the Commission's basic health and safety standards. The

weighing of risks against benefits in view of the circumstances of particular projects is

required by NEPA in view of AEA. The two statutes and the regulations promulgated

under each must be viewed in para material. Citizens for Safe Power, Inc. v. NRC, 524

F.2d 1291, 1299 (DC Cir. 1975).

AEA Sections 62 and 69 are the most directly applicable as they expressly govern

source material. This matter may be resolved without a new interpretation of AEA

Section 103(d). Additional guidance from AEA Section 103(d) is allowable due to the

operation of Section 2012(f) quoted above that "source...material... facilities are

affected with the public interest, and regulation by the United States of the

production and utilization of atomic energy and of the facilities used in connection

therewith is necessary in the national interest to assure the common defense and

security and to protect the health and safety of the public. 42 USC §2012 (e)

(emphasis added). Under Vogel, infra, any NRC Regulations must be interpreted

consistently with these Congressionally expressed purposes in order to be effective under

Chevron.

AEA Section 61 provides that the Commission may make certain determinations

concerning source material provided that before making such determination, the

Commission must "find that the determination that such material is source material is in

the interest of the common defense and security. 42 USC 2091. AEA Section 62

provides that "no person may transfer or receive in interstate commerce, transfer, deliver,
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receive possession of or title to, or import into or export from the United States any

source material after removal from its place of deposit in nature. 42 USC 2092. AEA

Section 69 provides that "[tihe Commission shall not license any person to transfer or

deliver, receive possession of or title to, or import into or export from the United

States any source material if. in the opinion of the Commission, the issuance of a

license to such person for such purpose would be inimical to the common defense

and security or the health and -safety of the public. 42 USC 2099 (emphasis added).

As a result, AEA Section,69 contains the dispositive rule.

For additional guidance, we may look to AEA Section 103(d), which states "[n]o

license [for a utilization facility] may be issued to an alien or any corporation or other

entity if the Commission knows or has reason to believe it is owned, controlled, or

dominated by an alien, a foreign corporation, or a foreign government. In any event, no

license may be issued to any person within the United States if, in the opinion of the

Commission, the issuance of a license to such person would be inimical to the common

defense and security or to the health and safety of the public. 42 USC 2133(d). Similarly,

AEA Section 126,,concerning export licensing, provides that no export license may be

issued for source material until the Commission has been notified by the Secretary of

State that it is the judgment of the executive branch that the proposed export or

exemption will not be inimical to the common defense and security, belongs would not

be inimical to the common defense and security because it lacks significance for nuclear

explosive purposes. 42 USC 2155.

In order to obtain a source materials license from the NRC, an applicant must file

a license application under AEA Section 182. 42 USC 2232. Each application shall be in
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writing and "shall specifically state such information as the Commission, by rule or

regulation, may determine to be necessary to decide such of the technical and financial

qualifications of the applicant, the character of the applicant, the citizenship of the

applicant, or any other qualifications of the applicant as the Commission may deem

appropriate for the license. Id. (emphasis added.) Further, licenses issued under the AEA

are not transferable, directly or indirectly, through transfer of control or otherwise unless

full disclosure is made to the NRC and the NRC "after securing full information" finds

that the transfer is in accordance with the provisions of the AEA. 42 USC 2234. In order

to find that the transfer is in accordance with the AEA, the NRC would have to make a

determination under AEA Section 69 that the transfer is not inimical to the common

defense and security or the health and safety of the public. 42 USC 2099. Since AEA

Section 182 requires the citizenship of the license applicant to be disclosed and evaluated

in connection with making a determination under AEA Section 69 as to whether granting

the request would be inimical to the common defense and security or the health and

safety of the public, it is clear that the determination of foreign ownership, control and

domination is a statutory requirement that transcends all of the applicable NRC

regulations concerning the issuance and transfers -of various kinds of licenses.

Petitioners note that Section 50.92 provides that in determining whether an

amendment to a license will be issued to the applicant, the Commission will be guided by

the considerations which govern the issuance of initial licenses, to the extent applicable

and appropriate and that the Commission will be particularly sensitive to a license

amendment request that involves irreversible consequences, such as the irreversible use

of water in Applicant's ISL mine. 10 CFR50.92.
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The NRC Regulations are for the most part consistent with the

Congressional-intent discussed above. Significantly, under Regulations Section 40.2,

the regulations in Part 40 apply to all persons in the United States. 10 CFR § 40.2.

In this case, if the Applicant's position were to be accepted, how would the control

persons of the parent company of Applicant be made subject to NRC Regulations if

Section 40.2 makes them applicable only to persons in the United States? If

Applicant corporate shares are secretly acquired, at what point in the process does

NRC have an opportunity to secure full information and obtain sufficient

assurances in a "Negation Plan" (through contracts, corporate structuring or

otherwise) to neutralize the risks associated with foreign ownership, control and

domination of an NRC licensee.

As discussed above, AEA Section 189 requires a written license application

which states the citizenship of the applicant, all information required by NRC regulations

and regulators. NRC Regulation Section 40.9 provides that all information provided to

the Commission by Applicant shall be complete and accurate in "all material respects"

which can be read to mean that the Applicant has disclosed all information that a

reasonably prudent regulator would consider important in making a licensing decision.6

6 Rules for establishing materiality under federal law are well-established by the Supreme Court under

the securities laws, see TSC Industries, Inc. v. Northway, Inc., 426 U.S. 438 (1976), concluding in the
proxy-solicitation context that "[a]n omitted fact is material if there is a substantial likelihood that
a reasonable shareholder would consider it important in deciding how to vote." Id., at 449.
Acknowledging that certain information concerning corporate developments .could well be of
"dubious significance," id., at 448, 96, the Court was careful not to set too low a standard of
materiality; it was concerned that a minimal standard might bring an overabundance of information within its reach,
and lead management "simply to bury the shareholders in an avalanche of trivial information-a result.that is hardly
conducive to informed decisionmaking." Id. at 448-449. It further explained that to fulfill the materiality
requirement "there must be a substantial likelihood, that the disclosure of the omitted fact would have been viewed
by the reasonable investor as having significantly altered the 'total mix' of information made available." Id at 449.
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10 CFR 40.9(a). Further, Section 40.9(b) requires Applicant to notify the Commission if

Applicant has identified information having a significant implication for public health

and safety or common defense and security. Accordingly, the Cameco Loophole must be

rejected because it would conflict with the disclosure requirements of Section 40.9.

Petitioners note that there is a private cause of action for violations of the AEA, including

violations of the disclosure requirements therein. Drake v. Detroit Edison, 443 F.Supp.

833, 837 (WD Mich. 1978).7 Petitioners further assert that the same type of due diligence

obligations apply to professionals in preparing and filing NRC applications as are

applicable to professionals preparing and filing SEC documents. See, e Escott v.

BarChris Const. Corp.. 283 F.Supp. 643 (S.D.N.Y. 1968) (finding lawyer among others

did not have benefit of due diligence defense when he had knowledge that information in

forms submitted to SEC, which were themselves treated as revisions to previously filed

documents, contained false information. The court held that in the case of company

counsel, Birnbaum, he could not claim a due diligence defense because he should have

known better as lawyer for the company involved.)

We now expressly adopt the TSC Industries standard of materiality for the § 10(b) and Rule lOb-5 context. Basic
Inc. v. Levinson, 485US 224, 231-232 (1988).

7 The court stated, "[i]t is necessary to consider one more extremely important point: does a private cause
of action exist under the Atomic Energy Act? For the reasons discussed below, I conclude that a private
cause of action does exist. Id. In its discussion based on Cort v. Ash, 422 U.S. 66 (1975),, the Court
referred to other areas where the Supreme Court has implied private causes of action including the
Securities Act of 1933 and the Securities Exchange Act of 1934. Id. at 838 (J. I. Case Co. v. Borak, 377
U.S. 426 (1964) re: 1933 Act and Superintendent of Ins, v. Bankers Life & Casualty Co.. 404 U.S. 6
(1971) re: 1934 Act.) In short, plaintiffs are members of the public, for the protection of whom the Atomic
Energy Act expressly provides. There is no indication that private suits will be detrimental to the purpose
of the Act; to the contrary, those purposes will be furthered by permitting the class in which the statute
creates a federal right to seek judicial relief for alleged unlawful conduct. Such actions will not intrude
upon administrative licensing procedures, nor will they tend to abrogate the NRC's statutory authority.
When, as here, administrative remedies are insufficient to adequately protect the public, and the legislation
in question mandates such protection, it is the duty of the courts to make judicial relief available "where
necessary to achieve that result."(J. I. Case Co. v. Borak, infra, 377 U.S. at 432.) Id. at 840.
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Once the Commission has received full disclosure in an application, it may

approve the sought after source materials license in accordance with Section 40.32 if: (a)

The application is for a purpose authorized by the Act; (b) The applicant is qualified by

reason of training and experience to use the source material for the purpose requested in

such manner as to protect health and minimize danger to life or property; (c) The

applicant's proposed equipment, facilities and procedures are adequate to protect health

and minimize danger to life or property; and

(d) The issuance of the license will not be inimical to the common defense and

security or to the health and safety of the public. 10 CFR 40.32 (emphasis added.)

F. Foreign Ownership of US Uranium Mines Is Inimical to US Common

Defense and Security and to Public Health and Safety.

Due to Applicant's intentional failures to disclose material information

concerning its foreign ownership, control and domination, Applicant has "unclean hands"

in this proceeding and may not receive the benefits of any presumptions or assumptions.

Rather, Applicant must be held to the highest standards for the protection of the US

national interest, common defense and security and health and safety of the public.

One example of the impact of foreign ownership, control and domination on the

operation of an ISL uranium mine is that foreign owners and control persons who are not

US persons have no loyalty to prevent the reckless, negligent or intentional

contamination of the environment by the ISL mining. For example, a foreign controlled

uranium mining company would be more inclined to suppress relevant geologic data that

shows probabilities of structural control and mineralization (and related groundwater
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flows and contamination risks) in favor of profit taking in what is often known as "cut

and run" mining operations. As a result, lack of foreign ownership, control and

domination is required in order to properly preserve the health and safety of the public as

required by the AEA and NRC Regulations. In the absence of any Negation Plan,

Applicant's license amendment for the benefit of foreign Cameco must be denied.'

The Court of Appeals recognized the problems associated with allowing non-US

persons to control nuclear materials, "the internal evidence of the Act is that Congress

was thinking of keeping such materials in private hands secure against loss or diversion;

and of denying such materials and classified information to persons whose loyalties were

not to the United States. In the case of the latter standard of 'the public health and safety,'

the Congressional preoccupation was with industrial accidents and the dangers they

presented to employees and the neighboring public.... In short, Congress certainly can be

taken to have expected that an applicant for a license should bear the burden of proving

the security of his proposed facility as against his own treachery, negligence, or

incapacity. Siegel v. Atomic Energy Commission, 400 F.2d 778, 784 (DC Cir. 1968).

Another example of how it may be inimical to the common defense and security

of the United States to grant a foreign company a license to mine and export yellowcake

uranium, is that takes the yellowcake uranium outside of US legal restrictions. Cameco is

aware of this and makes the statement on pages 12-13 of its 2007 Annual Information

' Had Applicant made full disclosures of the foreign ownership and control issues, the NRC

would have been able to evaluate such issue and make license conditions if possible that might
allow for licensing in accordance with the AEA under NRC Regulation Section 40.41, which
contemplates special requirements or conditions that it deems necessary to promote the common
defense and security, protect health or minimize danger to life or property, protect restricted data,
and require reporting and recordkeeping to effect the purposes of the AEA. A Negation Plan
could be properly delineated and adopted under such Regulation 40.41. 10 CFR 40.41.
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Form dated Marcy 28, 2008, attached hereto, that; [t]he US restrictions have no effect on

the sale of Russian uranium to other countries. About 70% of the world uranium

requirements arise from utilities in countries unaffected by the US restrictions. In 2007,

approximately 48% of Cameco's sales volume was to countries unaffected by the US

restrictions. (Emphasis added.) This shows that while Canada is subject to the Non-

Proliferation Treaty, there are other aspects of US legal control over source and nuclear

materials that can be avoided by foreign owners of US uranium mines such as Cameco.

A cursory comparison of Applicant's disclosures concerning its ownership in with

the applicable standard for disclosures of material facts under Section 40.9, requires a

conclusion that there are gross omissions to disclose material facts that are necessary to

make the Application itself, in light of the circumstances, not misleading. For example,

the LRA states that the project was developed by Wyoming Fuel Corporation. "The

project was subsequently acquired and operated by Ferret Exploration Company of

Nebraska until May 1994, when the name was changed to Crow Butte Resources, Inc.

(CBR). This change was only a name change and not an ownership change. CBR. is the

owner and operator of the Crow Butte Project." There are no additional disclosures

concerning ownership.

In fact, a brief review of Cameco's website reveals a much different story of

foreign ownership, control and domination of the Crow Butte uranium mine, and

concealment thereof from regulators, since the inception of the project. In fact, the

project was developed by a 50/50 joint venture of Wyoming Fuel Co. and Ferret

Exploration Company of Nebraska, Inc. ("FEN"), which later changed its name to
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Crow Butte Resources, Inc., and recently to "Cameco Resources, Inc."

("Applicant"). At various relevant times, Applicant has concealed its true foreign

ownership in order to avoid legal problems associated with the Nebraska Alien

Ownership Act, Neb.Rev.Stat. 76-400 to 76-415 prohibits corporations organized

under the laws of any state or country outside Nebraska from acquiring title to, or

taking or holding, any land or real estate. 9 In addition, alien corporations holding

or owning real estate in Nebraska were prohibited from (i) electing aliens as

members to its board of directors in sufficient number to constitute a majority, or

(ii) issuing to or otherwise allowing aliens to own a majority of its capital stock.1°

In 1989, Petitioner WNNRC investigated and made public disclosures concerning

Applicant's illegal foreign ownership in violation of Neb.Rev.Stat. Section 76-402 due to

its uranium mineral leases in Dawes County, Nebraska. As in this case, almost 20 years

later, "NRC was then asserting that Applicant made false statements at public hearings

concerning faulting or fracturing that may be occurring in the rock formation that

contains the uranium bearing ore. As a direct result of WNRC's investigation, the

Nebraska Attorney General investigated and ruled that Applicant was in violation of the

alien ownership prohibition. See Press Release dated September 18, 1989, attached

9 See Neb.Rev.St §76-402 "Aliens and corporations not incorporated under the laws of the State of
Nebraska are prohibited from acquiring title to or taking or holding any land, or real estate, or any
leasehold interests extending for a period for more than five years or any other greater interest less than fee
in any land, or real estate, in this state by decent, devise, purchase or otherwise, except as provided in
Sections 76-403 to 66-405."
10 SeeNeb.Rev.St §76-406 "No corporation organized under the laws of this state and no
corporation organized under the laws of any other state or country, doing business in this state, which was
organized to hold or is holding real estate, except as provided in Section 76-404 and 76-412 to 76-414,
shall elect aliens as members of the board of directors or board of trustees in number sufficient to constitute
a majority of such board, nor elect aliens as executive' officers or manager not have a majority of its capital
stock owned by aliens."
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hereto.

While declining to criminally prosecute Applicant due to a lack of expertise or

statutory authority to conduct a geologic investigation, the NE Attorney General: (1)

caused the Dawes County Attorney to commence forfeiture proceedings where the

mineral leases were located pursuant to Neb.Rev.Stat. Section 76-408; (2) caused the NE

Secretary of State to commence an action to forfeit Applicant's corporate charter and

dissolve Applicant and its subsidiary; and (3) caused the Nebraska Department of

Environmental Control ("NDEC") to cease any processing of Applicant's permits related

to the then-proposed ISL mine in Crawford, NE. WNRC later commenced litigation.

against the Nebraska Secretary of State to cause it to follow through with the forfeiture

and dissolution of Applicant. See State of Nebraska, ex rel. WNRC v. Beermann, (No.

451-098) (District Court of Lancaster County, Nebraska 1989). At some point after the

commencement of such litigation, Applicant and its shareholders changed the share

ownership structure to satisfy the expressed concerns of the NE Attorney General. See

November 7, 1989 Letter from Applicant's Counsel Mark D. McGuire to NE Attorney

General Robert M. Spire, attached hereto. According to Mr. McGuire's November 7,

1989 Letter, the following was Applicant's share ownership, as of a February 1987

recapitalization, and as reported-to NRC on June 2, 1989"2, FEN's corporate shares were

owned as follows:

Shareholder Percentage

See September 19, 1989 Letter from NE Attorney General Robert M. Spire to NDEC,
attached hereto.
12 June 2, 1989 Letter from Applicant's President Thor Gjellsteen to Edward F. Hawkins,
NRC Denver, attached hereto.
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[Imperial Metals Group ("IMC") Undisclosed Parent]
Ferret Exploration Company, Inc. ("FEC") 28.304%
First Holding Company 8.196%
Geomex Minerals, Inc. 28.500%

Uranerz USA, Inc. 25.000%

Korea Electric Power Corp. ("KEPCO") 10.000%

TOTAL: 100.000%

Applicant's June 2, 1989 Letter to NRC further states:

"The first three are Delaware corporations, Uranerz, USA is a Colorado
corporation and Korea Electric Power is a South Korean
corporation.... Those five companies are also all of the Participants which,
along with FEN, have financial interests in the Crow Butte Project under
the Production Venture and Operating Agreement dated February 25,
1987, as amended, to which the companies are parties.....The Agreement
provides a management structure similar to that of a typical US
corporation, which is also typical for mining projects in the US. There is a
Management Committee whose role is similar to a corporate board of
directors.. -.The present members of the Management Committee for the
commercial production venture are as follows:

Participant Primary Alternate

Ferret (DDR/CDN/Korea) Ralph Barnard (US) Dr. Peter Geib
(DDR)
First Holding (DDR/CDN) Gene Webb (US) Dr. Peter Geib
(DDR)
Geomex (DDR) Dr. Hugh Morris Pierre Lebel
Uranerz (DDR) Karl-Ernst Kegel Hikmet Akin
(DDR)
Kepco (Korea) S.M. Chang (Korea) E.W. Kim
(Korea)

"....FEN performs these activities through it§ management, which
continues to include myself as president, Steve Collings as vice president
and all of the other employees you are familiar with from the past...."

"FEN believes that the commercial production Venture structure makes it
clear that FEN has and will continue to control all activities and materials
and the Crow Butte Project which are subject to licensing requirements
under the Atomic Energy Act of 1954. Therefore, FEN is the proper
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applicant and licensee for the project."

Significantly, Applicant's letter omits to state that the three Delaware

corporations and the Colorado corporation are themselves owned and controlled by

foreign interests. Applicant's letter also omits to state that one of the Alternates to the

Management Committee, Peter Geib (W. German Citizen), was the controlling party of

the "ultimate parent" at the top of Applicant's complex corporate structure."3 Also

omitted was that Applicant was essentially a joint venture of Imperial Metals Group

("IMC"); Uranerz and KEPCO. It would be impossible to conclude that these disclosures

pass muster under NRC Regulations Section 40.9.

In Mr. McGuire's November 7, 1989 Letter and the attached Memorandum dated

November 3, 1989, Applicant's then-corporate assistant secretary refers to a February

1987 recapitalization and the share ownership at certain times. Significantly, the

November 3, 1989 Memorandum states with respect to the recapitalization that occurred

two years earlier:

[t]he shareholders realized at the time of this recapitalization that a
further change in share ownership might be necessary in the future in
order to bring the project more in line with the way U.S. mining
operations are held when there are multiple participants. Such a change
has now been agreed to in principle by the shareholders, and the
necessary documents are being circulated for review and final approval.
When the change is finalized, the share ownership of FEN will be as
follows:

Ferret Exploration Company, DE Corp 96 %
Geomex Minerals, Inc., DE Corp 1%

13 See July 22, 1989 and August 11, 1989 Letters from WNRC Counsel to NE Assistant

Attorney General Steven J. Moeller, attached hereto.
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First Holding Company, CO Corp14  1%

Uranerz USA, Inc., CO Corp 1%
Korea Electric Power Corp.,

Republic of Korea Corporation 1%

TOTAL: 100 Shares

Although the change was required because of the threatened dissolution of FEN

after the NE Attorney General ruled that FEN was illegally owned in violation of

Neb.Rev.Stat. 76-402, Memorandum dated November 3, 1989 makes it seem like this

was contemplated at the time of the February 1987 recapitalization. This is yet again

evidence of the Applicant's sophistry when communicating its ownership information to

regulators. And it makes no sense. Why would Uranerz USA give up 24% of Applicant

and why would the Korea Electric Power Corp. give up 9% of its interest for the benefit

of the IMC companies getting 33% more? Such would not be the indicated in an arms-

length transaction by rational economic actors. Rather', it seems, that this was a

temporary ploy to assuage the concerns of the NE Attorney General but which lacked real

economic substance. Applicant and the same foreign beneficial owners, IMC, Uranerz

and KEPCO, continued to hold their equity in the Crow Butte mine despite the

prohibition on alien ownership in Neb.Rev.Stat. 76-402.

On March 16, 1994, by letter from Stephen P. Collings, President of FEN, the

NRC was notified that:

14 First Holding holds 100% of Ferret Exploration Company; see Page 2, Paragraph 3(c)
of Letter dated January 4, 1990 from Mark D. McGuire to NE Attorney General Robert
M. Spire.
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Perhaps, since four years had elapsed since the NE Attorney General's office had

threatened to terminate Applicant's charter, it felt safe to allow the creeping acquisition

of its shares by foreign interests. Since the Alien Ownership restrictions of Neb.Rev.Stat.

76-402 had not changed, as of 1994 and is still on the books, FEN's shares were once

again illegally held by foreign controlled, US-chartered corporations. One must ask

whether this is part of a concerted effort to avoid NRC regulations on foreign ownership

by all the shareholders of FEN and related officers, directors, affiliates and attorneys.

One must also ask how Mr. Collings can make disclosures like this without violating

NRC Regulation 40.9.

In 1994, a 49% interest in the Crow Butte mine was shifted from the IMC group

to Uranerz, paving the way for Cameco's purchase of Geomex. 1994 was also the year

that recently retired NRC Commissioner and new Winston & Strawn (now retired)

Partner James R. Curtiss joined Cameco's Board of Directors for the last 14 years of

continuous board service. This would have given Cameco the expertise to navigate the

gray areas and loopholes in the AEA and NRC Regulations and help them articulate the

"Cameco Loophole."
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Geomex was acquired by Cameco in 1995 or 1996"s and Uranerz was aquired by

Cameco in 1998. As discussed below, Geomex and Uranerz were Canadian-based

subsidiaries of West German backed companies. See Cameco Press Release dated April

17, 1998, attached hereto (Uranerz Exploration and Mining Limited (UEM) and Uranerz

USA, Inc., being purchased from parent company, Uranerzbergbau GmbH (UEB) which

is jointly owned by Preussag AG and Rheinbraun AG (itself wholly owned by RWE AG,

Germany's largest electrical utility, "[w]ith the acquisition of UUS's 57.69% interest in

the Crow Butte in-situ leach (ISL) production centre in Nebraska, Cameco's ownership

increases to 90%. As a result of this purchase, Cameco also' adds about 23 million

pounds U308 to its US reserve and resource base.").

Once again in 1998, since Cameco had acquired a 90% controlling interest in

Applicant, it reported it to the NRC16 . See NRC Appeal Brief at 27. However, it is not

clear whether in its report to the NRC concerning the purchase of Uranerz, whether the

NRC was informed that KEPCO's ownership would be restored to its original 10%

interest. Somehow, between the time of Steve Colling's 1994 report to the NRC that

Uranerz had 79%, Geomex had 16% and KEPCO had 5%, the shares were shifted around

again in 1995 so that when Cameco bought Geomex it acquired just shy of a 1/3 interest

(32.304%) of the Crow Butte mine. At that level, it appears that the transaction was

specifically structured t6o avoid the appearance of the characteristics of control and that

15 See October 14, 1996 Cameco Press Release concerning acquisition of Power

Resources, Inc., "Cameco presently owns about 32%, of the Crow Butte ISL mine in
Nebraska through its wholly owned subsidiary Geomex Minerals, Inc.", at p. 2., attached
hereto
16 (Accession No. 9805260014) re: purchase of Uranerz USA, Inc. report to Staff, June 5,
1998; the NRC Staff consented to the proposed change and determined that no license
amendment was necessary. (Accession No. 9806120319).
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the other shareholders cooperated in the intra-shareholder transfers, possibly without any

consideration, to shift an additional 16.304% to Geomex and an additional 5% to KEPCO

in 1995. These kinds of deceitful practices are contrary to Section 40.9, undermine the

purposes of the AEA for the safe utilization of atomic energy and are grounds for denial

of the sought after amendment and revocation of the Applicant's license under AEA

Section 186"7 and NRC Regulations 40.71(b).

Petitioners note that Cameco explains the staged acquisition of the Crow Butte

mine in its Prospectus dated June 21, 1999, attached hereto, at page 7:

Crow Butte
Crow Butte is an in-situ leach uranium operation near Crawford, Nebraska
which has been in production since 1991. Cameco holds a 90% interest
in Crow Butte through two wholly-owned subsidiaries, UUS Inc.
(57.691%) and Geomex Minerals, Inc. ("Geomex") (32.309%). The
remaining 10% share is owned by KEPCO Resources America, Ltd.,
a subsidiary of Korea Electric Power Company. In 1998, Cameco's
share of Crow Butte production was 655,000 pounds U308. At December
31, 1998 Cameco's share of reserves and resources was 10.2 million
pounds and 25.0 million pounds, respectively. (emphasis added.)

17 Sec. 186. Revocation.

a. Any license may be revoked for any material false statement in the
application or any statement of fact required under section 182, or
because of conditions revealed by such application or statement of fact or
any report, record, or inspection or other means which would warrant the
Commission to refuse to grant a license on an original application, or for
failure to construct or operate a facility in accordance with the terms of
the construction permit or license or the technical specifications in the
application, or for violation of, or failure to observe any of the terms and
provisions of this Act or of any regulation of the Commission.

b. The Commission shall follow the provisions of section 9(b) of the
Administrative Procedure Act in revoking any license.

c. Upon revocation of the license, the Commission may immediately
retake possession of allspecial nuclear material held by the licensee. In
cases found by the Commission to be of extreme importance to the
national defense and security or to the health and safety of the public, the
Commission may recapture any special nuclear material held by the
licensee or may enter upon and operate the facility prior to any of the
procedures provided under the Administrative Procedures Act. Just
compensation shall be paid for the use of the facility. 42 USC 2236.
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Upon information and belief, in 2000, Cameco purchased the remaining 10% of the Crow
Butte mine from KEPCO.

IV. Other - If a contention raises issues that cannot be classified as primarily
falling into one of these categories, the requester/petitioner must set forth the
contention and supporting bases, in full, separately for each category into
which the requester/petitioner asserts the contention belongs with a separate
designation for that category.

Request for Subpart G Procedures

Petitioners have properly requested that the Board apply Subpart G hearing procedures

to this proceeding, pursuant to 10 CFR Section 2.310(d) because these contentions

necessitate resolution of issues of material fact relating to the occurrence of past events,

i.e., whether CBR disputes any of the Relevant Facts. Memorandum at 126; Reference

Petition at 2, 5. Specifically, Petitioners have requested discovery and expert testimony.

Reference Petition at 5. Discovery should include depositions, documents requests,

interrogatories and any other discovery allowed under the Federal Rules of Evidence.

As noted at the oral argument, Entergy Nuclear Vermont Yankee et al. (Vermont

Yankee Nuclear Power Station), LBP-06-20, 64 NRC 131, 201 (2006), stands for the

proposition that the word "may" in 10 CFR Section 2.310(a) indicates that the Board has

discretion in determining whether to hgold hearings under Subpart L or Subpart G.

Where, as here, the Applicant has intentionally concealed material information

from all of its Applications going back 20 years concerning the foreign ownership of

60



Applicant, in clear violation of 10 CFR Section 40.9, the Board should exercise such

discretion and grant Petitioners' request for Subpart G hearing procedures.

The nature of the technical issues of geologic formations, intermixing of aquifers

as well as the cultural issues, on the one hand, and the failure of the Applicant to be

forthcoming and make appropriate disclosures even when required under the regulations,

call for Subpart G in order to have a proper and accurate record.

The various characterizations and concealment of the identity and ownership and

persons having control over this licensed uranium mine is astonishing. It gives rise to a

presumption that every material statement of this Applicant must be tested as to its

veracity. Material witnesses need to be examined to determine whether an ongoing fraud

has been perpetrated on the People of the State of Nebraska due to intentional and long-

term violations of the Alien Ownership Act at Neb.Rev.Stat. 76-402 and the restrictions

on foreign ownership, control and domination under the AEA.

1. True Beneficial Ownership and Nature of Crow Butte Mine Was

Intentionally Concealed From Regulators

From the beginning, the Crow Butte mine was a foreign owned and controlled

joint venture between W. Germany and S. Korea - both of whom at that time shared (and

Korea still shares) divided borders with communist nations viewed as enemies of the US.

The corporate structure is complicated and difficult to understand and gives rise to a need

for Subpart G discovery simply to ascertain what has transpired.

Based on publicly available information, it appears that in the late 1970s, when

the citizens of West Germany were allowed to write off over 200% of income against
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taxes for funds invested in overseas mineral exploration, a number of West German

mineral drilling partnerships, mostly in uranium, known as the "Sedimex Partnerships"

founded E&B Canada Resources Ltd. ("E&B"), a private Canadian company to manage

their investments. In May of 1983, E&B acquired a Canadian holding corporation known

as Imperial Metals Corporation ("IMC"). The Sedimex Partnerships own approximately

36.5% of the IMC stock through 14 Colorado limited partnerships known as the "Sedex

Partnerships" and including two entities known as "Sedex Securities Sixth Partnership

and Sedex Securities Seventh Partnership. The Sedex Partnerships have as limited

partners 14 other limited partnerships which are wholly-owned and managed by IMC.

IMC is fifty percent (50%) owned by the West German investors through the Sedimex

and Sedex Partnerships which are themselves managed and controlled by Novis

Investitions GmbH which is controlled by Dr. K. Peter Geib, Citizen of West

Germany."

In May 1978, it was the West German investors who organized FEN to acquire,

develop and operate mining projects in the United States, Canada and elsewhere as

general partner of Geomex Development Sixth Partnership and Geomex Development

Seventh Partnership. In 1978, First Exploration Company, Inc. ("FEC") entered into a

50/50 joint venture with Wyoming Fuel Company for the exploration and development of

the Crow Butte Uranium Project. In January 1986, FEC and affiliates acquired Wyoming

Fuel Company's 50% joint venture interest. Accordingly, in reality Applicant gives the

impression that it is a US company it has always been an instrument of foreign interests.

In 1987, First Holding Company was organized to hold the stock, of FEC and

18 We note that Mr. Geib appears to control Geomex but is an "Alternate" for FEN and

First Holding which indicates control attributes.
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affiliates. FEC is wholly owned by First Holding Company which is held by

shareholders including William E. Grafham (CDN; Caymans Resident) (15.77%), W.

Gene Webb (US) (5.26%), K. Peter Geib (DDR) (4.16%), Sedex Securities Sixth

Partnership (12.99%) (DDR), Sedex Securities Seventh Partnership (24.93%)

(DDR), Sedex Securities Ninth Partnership (2.67%) (DDR), E&B Mines

(CDN)(1.27%), Geomex Minerals, Inc. (DDR) (1.11%) and FEC (2.00%).

In May 1987, First Holding Company sold an interest in the Crow Butte Project to

Uranerz USA,, Inc., a wholly owned subsidiary of a West German mineral development

corporation. In August of 1987, First Holding Cohrpany sold a 10% interest in the Crow

Butte Project to the Korea Electric Power Company ("KEPCO"). This is the

restructuring referred to in the Memorandum dated November 3, 1989, which is attached

to Mark D. McGuire's Letter dated November 7, 1989. In late 1989, due to the NE

Attorney General ruling discussed above to the effect that FEN was in violation of the

Alien Ownership Act at Neb.Rev.Stat. Section 76-402, FEN resdistributed its stock as

described above. As discussed above, these transactions indicate a willingness to enter

into sham stock transfers and equity shifts, without consideration, simply to give the

appearance of regulatory compliance.

In connection with this matter, and particularly in light of the fact that these sham

equity transfers in 1989 caused prejudice to Petitioner WNRC's rights and its Nebraskan

members' rights to compliance with the rulings of the NE Attorney General and with the

Alien Ownership Law of Neb.Rev.Stat. 76-402, Petitioners under Subpart G procedures

reasonably request complete discovery including answers to interrogatories similar to the

ones, propounded in WNRC's 1989 case in Lancaster County Court, attached hereto.
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Further discovery should include the deposition of Mark D. McGuire as to non-attorney-

client privileged communications as well as any communications exempted therefrom by

the crime/fraud exception should it be found that there was a conscious arrangement to

shift equity in sham transactions to evade regulatory requirements. The deposition of

Applicant's President Steve Collings should also be taken. concerning this matter.

Depositions should be accompanied by appropriate deliveries of relevant documents.

In addition, Petitioners would like discovery concerning a meeting that took place

on April 5, 1988, "State Briefing of RA & Staff' that involved the NDEC and

Applicant's personnel. The copy of the notes that we have, attached hereto, states:

p.2 -

"Ownership - being reviewed by NDEC
- 2 commercial venture partners
- "Gov't of S. Korea"
- "Gov't of W. Germany"
- "taking their profits in raw materials"

"Region VI - Stephanie Johnson 219-665-7160"

-2" -7T

f 4 J..''c.'( .'. .•.: •/-"": :.. A+ . A. ~ i l, . .. - ....- -- •... ..

............. ....... ... / .. /." .. . . . ",..

This indicates that the Crow Butte project was and has always been a joint venture

between the foreign interests of the Government of South Korea and the Government of

West Germany. Further, we note that in 1988, before the fall of the Berlin Wall, the
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United States was still engaged in the Cold War and dealing with the emergence of

fundamentalist and terrorist extremists. During that time, in and close to the de-

militarized zones that separate North Korea and South Korea, and East Germany from

West Germany, the communist backed intelligence services were actively working

through counterparts in their respective "sister" countries in the West. It is well known

that the East German Stasi had one of the most effective and active intelligence services

in the World. In fact, given the circumstances, it is not unlikely that some relative of an

employee in the South Korean Electric Company (or the West German Electric

Company) would be contacted and offered large sums of money by someone who is an

operative for the communist sister country who might actually be related to that

employee by blood or marriage. That being the case, where the parties intend to accept

profit shares in the form of "raw materials," i.e., yellowcake uranium, one must ask

whether any Crawford, Nebraska yellowcake might be sitting in an underground tunnel in

North Korea this very moment.

If NRC regulators at appropriate levels had been made aware of this joint venture

of foreign interests they would certainly have denied such attributes of foreign control,

ownership and domination as being inimical to the common defense and security of the

United States. While it is theoretically possible to imagine an effective Negation Plan for

such a venture, the entire matter would be subject to severe scrutiny at various levels of

the US Government and its intelligence services as well as by the public and concerned

citizen groups such as WNRC. Anyone who was aware of the applicable NRC

regulations would have had to turn a blind eye or intentionally conceal the true ownership

of the Crow Butte mine in order to secure an NRC license on behalf of his foreign
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bosses.19 How could that not be inimical to the common defense and security of the

United States?

2. Applicant CBR Has Suppressed Geologic Data and Designed Monitoring
to Avoid Detection of Suspected Groundwater Contamination For the Purpose of
Concealing Knowledge of the Same Faults and Fractures Alleged by Petitioners to Exist

In connection with this matter, and particularly in light of the fact that these

fractures and faults have been known to exist since at least 1984, Petitioners under

Subpart G procedures reasonably request complete discovery including the deposition of

Applicant's President Steve Collings and the authors of the following 1984 Expert

Hydrogeologist's Opinion, attached hereto (emphasis added):

Letter dated June 21, 1984 from Hoskins Western Sunderegger, Inc.,
Lincoln Nebraska to Upper Niobrara - White Natural Resources
District, Chadron, NE

Re: EPA Aquifer Exemption Hearing for Uranium Mining Permit

Application for Wyoming Fuel Company

Page 2 -

"....3. Wyoming Fuel has not shown that the lower Chadron is a
separate unit of the Regional aquifer which includes the Chadron and
the Brule. If the lower Chadron is hydraulically connected with the
Brule, any iniection would "endanger drinking water sources" ....

"We have prepared an alternate geologic interpretation (Figures 1 and 2 of
this letter) based on the Wyoming Fuel data submitted in the exemption
petition. The alternate interpretation is a physical model which includes
faults to explain changes between bore holes. Faults-are known to occur
in the region in connection with springs. Thus the fault fractures play an
important role in the flow system by providing upward movement along
faults. The best example of this is the large spring (1,000 GPM) at Fort

19 Such a person would also be inviolation of 10 CFR Section 40.10 regarding deliberate
misconduct.
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Robinson State Park located about 6 miles west of Boring numbered PT-7.
Numerous smaller springs occur in the area northwest to northeast of
Boring numbered PT-7. It is possible that the disruption of groundwater
flow by faulting caused the uranium ore to be deposited in the first place."

/s/ David W. Thomssen, Certified Professional Geologist
/s/ Roy W. Elliot, Hydrogeolist

In addition, Petitioners were recently made aware of the following Whistleblower Letter

(attached hereto) which describes the intentionally suppression by Mr. Collings on behalf

of FEN and by representatives of Uranerz, to conceal unfavorable geologic daia:

Excerpt from John Petersen Letter dated April 4, 1989 to Gary
Konwinski, NRC, Uranium Recovery Field Office, Denver - -

"I am writing to you to express my concern regarding the probability of
ground water contamination in the course of on-going and anticipated
in situ uranium mining operations in Dawes County, Nebraska. These
operations are directed by Ferret Exploration Company of Nebraska with
joint venture support from Uranerz USA, Inc...."

"I am personally acquainted with the circumstances which are described
herein through my former affiliation with Uranerz .... During my
employment by Uranerz I had the opportunity to examine the exploration
data of the Crow Butte area in the course of my normal duties, and in fact,
my opinion concerning the interpretation of the Crow Butte data was
specifically sought by Uranerz management within the last year .... I believe
certain aspects of the geology of the Crow Butte uranium deposits have
been deliberately overlooked or suppressed so that mining could proceed
and profits be gained regardless of the effect upon local ground water
quality...."

"...The amount of information that is now available in the general
Crow Butte area is great enough to minimize the uncertainty of
geologic interpretation to the point that certain probabilities (niot
possibilities) may be stated."

"It is my understanding that geologists of the Nebraska State agencies
involved in permitting believed that structural control of the Crow Butte
mineralization was likely, but were ultimately dissuaded from that belief by
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Ferret personnel. In fact, it is my understanding that mining was only
allowed to proceed because structural control was finally ruled out. I have
no way of knowing exactly what information was used to arrive at that
evaluation, but I can state that as a matter of my professional opinion I
find it to be highly probable that most, if not all, uranium
mineralization in the Crow Butte area is directly and primarily
controlled by near-vertical faults cutting through the area."

"Mr. Stephen P. Collings of Ferret and Mr. Karl Kegel, President of
Uranerz USA, Inc. were made aware of the liklihood [sic] of structural
control by means of technical memoranda written in July 1988 by
another geologist in the Uranerz organization. This person would have
reasons to fear retribution if he made is own views known to regulatory
agencies. Since I am separated from Uranerz however, I am free to act.
Mr. Kegal and Mr. Collings along with Mr. H. Akin, who is the
Uranerz Vice President in charge of mining operations, and who has
immediate supervisory responsibility on behalf of Uranerz have
apparently agreed to surpress Isicl general knowledge of the structural
interpretation so that mining and exploration may proceed
unimpeded."

"...It is true that hardly an area exists that is not somehow affected by
faulting...-.In contrast, the Crow Butte area faults not only exist, but they
control mineralization. The significance is obvious. Near-vertical,
secondary porosity that is provided by such faults make for natural
and effective zones for ground water movement and also for the
movement of uranium-laden solvents injected into the ore zone in the
course of mining. Under these circumstances, the contamination of
suprajacent, and to some extent, subjacent, aquifers becomes possible.
if not likely."

"It is my understanding that Ferret, with the approval of Uranerz top
management, has refused to undertake specifically designed drilling to
investigate the significance of the structural control of mineralization.
Clearly. Ferret and Uranerz will choose to ignore the existence of
faults and their significance in relation to ground water quality unless
they are forced to address the issue either by enforcement of
regulation, or perhaps, if that is not forthcoming, by public pressure."

"I believe that the Nebraska Department of Environmental Control and the
Nuclear Regulatory Commission should require specific investigations to
evaluate the significance of faulting in relation to ground water quality and
that mining should be suspended until it can be shown that uranium mining
has not and will not cause ground water contamination."
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The Whistleblower Letter contains conclusions very similar to the assertions by

the Petitioners in connection with the admitted Contentions in this very case - through no

coincidence. Accordingly, Petitioners under Subpart G procedures reasonably request

complete discovery including the deposition of Applicant's President Steve Collings, Mr.

H. Akin, Mr. Karl Kegel, Uranerz, the July 1988 Geologist Memorandum referred to in

the Whistleblower Letter and the testimony of the author thereof, John Petersen, if he is

alive and can be found after almost 20 years.

Petitioners also seek discovery of Applicant's geologic data, drilling logs, water

quality records, monitoring well records, well logs, data concerning the localized geology

especially through the White River alluvium, data concerning flow rate, flow directions

and porosity and related information that may be relevant to the admitted Contentions.

3. Applicant Has Misrepresented, the Nature of Consultations

Revardin2 Mineral and Water Resources in Conflict With Testimony

of Material Witnesses.

During oral argument Applicant's counsel made certain representations

concerning the nature and extent of consultations and what might have occurred or been

said. Specifically, the discussion with Mr. Harvey Whitewoman concerning water

quality, and with regard to the pre-historic Indian Camp and artifacts was described by

Counsel for Applicant. See, HT at 321 ("Harvey White Woman called and spoke to the

Crow Butte. That's a statement of fact, that's in the nature of a consultation..."); HT at

323 ("Those requirements are that you consult with tribes, tribal governments in the

potentially affected area, send out letters, follow up to make sure they respond."); HT at
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326 ("in this particular set of circumstances it doesn't because no one from the tribes

responded to the letter and identified potential cultural or archeological resources in the

area of the project. They didn't respond to the consultation. So that they didn't avail

themselves of the opportunity to make a determination. That's all there is."); HT at 327

("It's a consultation which is here is what we are going to do, do you have anything to say

back. And if there is nothing back then that is the end of the process, there's-nothing more

for the applicant to do there. They've responded.")

According to Mr. Whitewoman, no concerns of any kind were addressed.

Affidavit of Harvey Whitewoman at Paragraphs 3-6. As attested \to by the attached

Affidavit of Harvey Whitewoman attached to Petitioners Memorandum of Law re:

Indigenous Issues dated February 22, 2008, at the time, Mr. Whitewoman was employed

as assistant to Mr. Johnson Holy Rock, who was the Fifth Member of the OST Council.

The Office of the Fifth Member is a member of the Executive Committee of the Tribal

Council and does not have any authority to bind the Tribe. Such authority rests with the

Tribal Council and to some extent the Tribal President. Under the Oglala Sioux Tribe

Constitution and Bylaws. Upon receipt of Applicant's notice to the Tribe that it planned

to expand to a new site just south of the Pine Ridge Indian Reservation, Mr. Holy Rock

sent a letter to Applicant to inquire about possible impacts on the Tribe's water resources.

Receiving no response, Mr. Whitewoman as administrative assistant to the Fifth Member

called to follow-up on the letter and spoke with a company representative, who explained

the in situ mining process. Applicant's representative did not provide information to

either Mr. Whitewoman, Mr. Holy Rock, or the OST on the potential impacts of the

proposed new mine site on the Tribe's water resources. Affidavit of Harvey Whitewoman
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at Paragraphs 8-9.

Unfortunately, since the filing of his Affidavit, Mr. Whitewoman has succumbed

to terminal cancer and will not be available to give testimony. Accordingly, Petitioners

under Subpart G procedures reasonably request complete discovery including the

deposition of whomever spoke with Mr. Whitewoman, whomever wrote the letters

referred to in the Application and by Applicant's Counsel in the oral argument and

referred to above, as well as the opportunity to submit testimony of Johnson Holy Rock

and others with relevant information concerning the cultural resources. For example,

there is general knowledge at Pine Ridge Indian Reservation that there was a plague on a

large number of families who were camped out at or near Crow Butte. As a result, it is

suspected that there may be Indian graves in addition to the other cultural resources in the

area.

During the May 8, 2008 scheduling tele-conference, Mr. Steve Cohen, NRC

Project Manager stated that he was restricted by something from revealing the location of

the Indian Camp and artifacts except to a very large general area of about 160 acres.

When Judge Oliver asked more precisely where it was, Mr. Cohen refused to answer

saying he was restricted. It was stated that the Oglala Sioux Tribe Historic Preservation

Officer could contact the Nebraska SHPO and get the information. This result makes no

sense. We are in a legal proceeding governed by the Federal Rules of Evidence and

further governed by the penalties of perjury, enforcement of contempt orders and our

obligations as attorneys and officers of the court. There are mechanisms to protect the

confidentiality of information including the presentation in camera with attorneys and not

lay petitioner clients so that the information may be evaluated. It is also possible to
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include lay petitioner clients based on a written undertaking or court order to preserve the

confidentiality of the information. All these are sufficient to protect the interests -

against theft or wrongdoing associated with the cultural artifacts - especially where, as

here, the interests of the Indigenous Petitioners are the same as the interests being

protected by the statute. Accordingly, Petitioners seek further discovery of the

information withheld by Mr. Steve Cohen during the May 8, 2004 tele-conference subject

to such protections as the Board may deem necessary or appropriate to protect the

confidentiality and serve the purposes of the underlying statute.

CONCLUSION

For the reasons stated above, the foregoing legal principles and facts,

especially in light of the reckless disregard by Applicant of the applicable laws and

regulations concerning disclosure of foreign ownership and geologic information and the

intentional concealment of such information from regulators, clearly support of the

standing of Petitioners and the admissibility of the Contentions stated in the Petition and

the implementation of Subpart G discovery procedures including depositions,

interrogatories and document requests under supervision of the Board as described above.

Respectfully submitted,
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Shane Robinson
Attorney for Above-Referenced Requestor/Petitioners
c/o David Frankel
POB 3014, Pine Ridge Indian Reservation 57770
308-430-8160
arm.legal@gmail.com
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July 28, 2008
David Frankel
Attorney tor WNRC
PO Box 3014
Pine Ridge, SD 57770
arm. legal@,gmail.com

Mr. Frankel:

I have reviewed documents associated with the Renewal of the Source Material
License (No. SUA- 1534) for Crow Butte, Nebraska and have found the applicant has not
provided sufficient data to demonstrate proper development of (1) baseline water quality:
in the aquifer exemption zone and (2) excursion limits at monitoring wells.

Baseline Water Quality in the Aquifer Exemption Zone

Figure 2.9-2 illustrates the proposed aquifer exemption zone around the ore bodies, and
there is no statistical justification for the location of the baseline wells to validate that the
results in TFable 2.9-4 represent the water quality in the exempt zone. Note that the
baseline wells in Figure 2.9-2 are clustered and not spread out over the entireexempt
zone. and this violates statistical protocol. Within the aquifer exemption zone (i.e., the
zone within the monitoring well ring), a systematic grid must be laid out to determine the
location of the baseline water-quality wells. The density of nodes within the grid will be
determined by the size. of the area and the data quality objectives. Data quality objectives
(EPA 2000a & 2000b) state the statistical confidence one wishes to have in the estimate
of the mean (normal or log normal distribution) or median (no defined distribution) for
the water-quality parameters. Ifa high level of confidence is required for an estimate of
the mean or median,. more baseline wells will be required.

For example, if we wish to establish a 95 percent confidence interval on the mean for,a
normal or log normal set of data, with an estimated standard deviation of 20 and using a
half width of 10 for the confidence interval, an exempt aquifer area measuring 1200 by
1200 feet would require a minimum of 9 baseline wells (PNNL, 2007). The location of
the wells on the grid nodes is illustrated on Figure 1. The half width of the confidence
level is a key consideration in determining the number of wells; as the half width
decreases, the number of wells increases. The selected level of confidence and estimated
standard deviation also affect the number of wells. A lower level of confidence and
lower estimate of the standard deviation would result in fewer baseline wells.
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Alternatively, we may elect to locate wells on the grid using a random number generator.
In general, less wells are required if they are located randomly, and this is shown on
Figure I as two random locations per quadrant. Free modeling software, developed by
the Pacific Northwest National Laboratory for the Department of Energy (PNNL 2007),
allows a large number of scenarios to be evaluated to determine the optimum data quality
objectives and sampling approach for the stakeholders.

The well logs provided indicate the Chadron is approximately 50 to 80 feet thick through
most of the mining area (Figures 2.6-4 through 2,6-11). The sampling interval for the
baseline wells is 20 feet (Table 2.9-3), which does not represent the entire thickness of'
the aquifer. Figure 2 shows that a water sample obtained from Well 1, screened only in
the ore zone, returns a biased sample that does not represent the water quality of the
column of water at the given location. Well 2 (Figure 2) indicates the correct method for
sampling the water, which requires that the entire thickness of the aquifer be screened to
obtain a representative sample.

1200
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300

0

-Outline of Ore Zone3

0Systematic grid wells

0 U Random wells

...... ..... ... .. .... ........ . ..

* 0
U ado el

0 300 600

feet

900 1200

Figure 1. Chart of aquifer exempt zone (i.e., zone surrounded by monitoring wells) and
locations for baseline wells established with valid statistical methods,
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Figure 2. Cross section of an aquifer (20 to 90 feet) showing improper (Well 1) and
proper (Well 2) sampling intervals to obtain a representative sample.

The number of sampling events used to establish the aquifer water quality in Table 2.9-4
and the analytical results for each sampling event are not provided to evaluate the results
in the table. A minimum of 4 sampling rounds should be collected, and EPA
recommends 8 rounds with sampling occurring no more frequently than once monthly.

After collecting a round of data., a proper statistical analysis must be performed to obtain
a valid estimate of the mean or median for the water-quality parameter. The first
statistical test that must be performed is to evaluate whether the data follow a normal or
log normal distribution, and this can be done with the Shapiro-Wilk test or a probability
plot (EPA 1992). If the data fail to Ibllow a normal or log nomial distribution, non-
parametric methods must be used to estimate the median and confidence intervals. The
importance of establishing the data distribution is summarized in Table 1.

Assume nine samples were taken from the nine locations on Figure 1 and analyzed for
radium-226. A valid statistical sampling of the exempt aquifer zone collects more
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samples from outside the ore zone than within the ore zone, as the greater area within the
monitoring well ring is outside the ore zone. Reported results, mean and median values.
and probability, scores from the Shapiro-Wilk test are given in Table 1. Note the
significant difference between the mean (exceeds EPA drinking water standard) and
median (below EPA drinking water standard) values, and this is a fairly good indication
that the data do not follow a normal or log normal distribution.

A probability plot of the data (Figure 3) and the results of the Shapiro-Wilk test confinr
this. The normal-quantile values must fall on a straight line or the Shapiro-Wilk
probability values must exceed 0.05 (at the 95 percent confidence level) for a normal or
log normal distribution to be declared, which is clearly not the case. Therefore, the
median, and not the mean. must be used to represent the central tendency of the data.
Note that inappropriate use of the mean results in a high bias on the estimate of the
baseline value for radium-226, which improperly elevates restoration clean-up levels and
lowers the costs associated with the number of pore volumes needed to exchange to meet
the clean-up levels.

Table 1. Radium-226 values and statistical results.

Radium-226 (pCi/L) Mean (pCi/L) Median (pCi/L) Shapiro-Wilk test
0.8 Probability result
0.9 12 2.3
1.1 Normal
1.7 P < 0.01
2.3
2.8 Log normal
3.1 P = 0.02
5.2
87

The arguments presented above for Section 2.9-3 of the License Renewal Application
also hold for the baseline and restoration values presented for the mining units (Tables
2,7-6 through 2.7-15 and Tables 6.1-2 through 6.1-11). That is, all data and methods
used to construct baseline and restoration values must be included in the application to
allow an independent evaluation of the summary tables and valid statistical protocols
must be used to locate the wells and evaluate the analytical results. Baseline and
restoration values presented in the application are improperly biased to high results, and
this allows restoration to be achieved with less cost and time at the expense of greater
contamination in the aquifer.
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Figure 3. Probability plot indicating that all data do not lie near or on a straight line.
which rules out a normal or log normal distribution.

Excursion Limits at Monitoring Wells

Section 5.8.8.2 briefly touches on baseline water quality for the monitoring wells, and
upper control limits for indicating an excursion. Baseline water quality is determined on
three samples collected 14 days apart, and this is inconsistent with the best practice and
guidance discussed above. Chloride, conductivity and alkalinity are noted as the
parameters used to monitor lixiviant migration. As uranium is mobilized and transported
by the high oxygen and alkalinity in the lixiviant, there is no valid scientific reason to
exclude it from the list of excursion monitoring parameters. Upper control limits are set
at 20 percent above the maximum baseline value for parameters that. exceed 50 nmg/L, and
for parameters below 50 mg/L 5 standard deviations or 15 mg/L is added to the average
value for the indicator. There is no discussion of a valid statistical approach to justify the
method for calculating upper control limits.

Ground-water quality data from the monitoring wells must be evaluated to determine if a
normal or log normal distribution is present (see discussion above). If the data fail to
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follow a normal or log normal distribution, the mean and standard deviation cannot be
used and non-parametric methods must be employed to develop the upper control limit
for the excursion parameters.

Uranium is a key indicator of lixiviant excursion because its concentration in baseline
wells is generally two or three orders of magnitude lower than the lixiviant and it is
highly mobile as a carbonate complex in the lixiviant. Comparinig Table 2.7-15 with
Table 3.1-3 shows that the lixivianiibaseline concentration ratio is 27 for chloride, 11 for
conductivity, 13 for alkalinity and 1300 for uraniumj(the higher the lixiviant/baseline
ratio, the greater the probability that an excursion will be detected at a monitoring well).
As the uranium ratio is approximately 100 times greater than the other parameters, it will
perform about 100 times better in the detection of an excursion. Therefore, there is no
rationale basis to exclude the best excursion indicator from the list of excursion
parameters.

EPA (1992) discusses the proper statistical calculation of tolerance limits (a.k.a. upper
control limits) using parametric (normal or log normal) and non-parametric techniques.
In general. 3 or 4 samples are not sufficient to establish a normal or log normal
distribution, and EPA recommends that a non-parametric tolerance limit be set at the
maximum observed value (not the maximum value plus 20 percent). As more data are
collected at the monitoring well. the distribution of the data is rechecked and if a normal
or lognormal distribution is indicated, a tolerance limit can be calculated using the
equations provided by EPA (1992). There is no basis or justification for calculating an
upper control limit by adding 15 mg/l to the average value. Additionally, using 5
standard deviations added to the average applies only if the data ibltow a normal or log
normal distribution and a Shewhart control chart is constructed.

EPA (1992) addresses the use of 4.5 standard deviations added to the rnean via the
construction of a Shewhart-cumulative sum control chart. The use of this approach is
recommended provided that the data follow a normal or log normal distribution.
Assuming a sufficient number of samples have been collected at a monitoring well to
demonstrate that the measured values follow a normal distribution, two statistical
parameters are calculated to evaluate contaminate migration at the well. First, the
standardized mean-is calculated from the mean and standard deviation (EPA 1992) and
compared to the Shewhart control limit (SCL; set at 4.5 standard deviations above the
mean) to evaluate a rapid increase in concentration at the monitor well. Second, the
cumulative sum (CUSUM; set at 5 standard deviations above the mean) of the
standardized means is calculated for each sampling period (EPA 1992) to determine if it
has crossed the 'decision internal value' (h). If h is exceeded, it can indicate a rapid or
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slow rise in concentration at the monitoring well. A gradual increase is indicated when
the CUSUM exceeds h and the standardized mean does not exceed the SCL.

Figure 4 illustrates the importance of using the SCL and CUSUM for monitoring lixiviant
excursion. The SCL (Z) and CUSUM (C) are plotted for an excursion parameter, a
gradual increase in contamination exceeds the CUSUM limit in February of 2002, while
the SCL limit is not exceeded until January ot"2003. The SCL. limit is similar to the
CBR's Use of 5 standard deviations above the mean for any one sampling event, although
EPA recommends 4.5 standard deviations for any one samipling eve-"t. Using only the
SCL limit allows contamination to migrate beyond the monitoring well for nearly a year
belore an excursion is declared. Therefore, if the CUSUM is not used with the SCL limit
a gradual increase in contamination will not be detected and migration of diluted lixiviant
will pass the montoring well without corrective action.
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Figure 4. Proper use of a control chart to determine lixiviant excursions.
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Although there was insufficient time to develop a detailed analysis of all the concerns and
omissions in the application, I note 46 additional issues that warrant a more detailed
evaluation.

1) Section 1.8.1 notes that the only radioactive airborne effluent is radon-222 gas.
This is not correct in the strict sense. as the radioactive daughters of radon-222
(Po-218, Pb-214, Bi-214, Po-214, Pb-210, Bi-210, Po-2 10) form in the radon-22
gas cloud emitted from the facility. The radioactive daughters fallout as the
plume drifts downwind, and particulate monitoring downwind should be
performed to determine the fallout dose.

2) Section 1 .11 notes that a yearly review is done to ensure that proper funds have
been set aside for restoration. A key factor in calculating the amount of financial
surety is the number of pore volumes of groundwater that must be processed to
restore the aquifer to per-mining levels. As pre-mining levels are often biased
improperly to high values, the number of pore volumnes needed to restore the
aquifer is underestimated and insufficient surety is posted.

3) There are no data to support the water quality results in Table 2.2-9. All data
must be provided to allow an independent reviewer to derive values presented in
the table. Use of the mean implies that the proper statistical test was performed to
demonstrate that the data follow a normal or log normal distribution. There is no
discussion of the use of statistical distribution tests.

4) Table 2.5-13 summarizes particulate data for the Black Hills and Rapid City, and
is used to conclude that there is no problem with particulate matter less than 10
micorns (PMI(). This is unacceptable. Site specific data must be collected to
demonstrate that the CBR site does not emit PMI0 that exceeds 150 ug/m-' (24-
hour average) or 50 150 0ig/m. (annual average).

5) Section 2.6.1.5 notes that theChadron Sandstone formed as part of a vigorous
braided suteam system in the early Oligocene. Braided stream systems form a
complex assemblage of sediments that consist of channel sands and gravels
isolated by sand, silt and clay bank deposits. The primary flow for groundwater is
through the channel sands and gravels, and the width of these channels are
generally much narrower than the 400-foot spacing of wells in the monitoring
ring. T'lherefore, it is possible that a paleochannel could exist between two
monitoring wells and allow pregnant lixiviant to flow past the montoring wells
without being detected. There is no discussion on this type of aquifer
heterogeneity in Section 2.7.2.3.
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6) Figures 2.6-4 through 2.6-11 show the thickness of the Chadron to be 40 to 80-
feet thick through most of the mine area. Therefore, it is inappropriate to. use a
screened interval of" 20 feet to sample the groundwater from the ore zone (Table
2.9-3). The entire thickness of the aquifer mus't be sampled to obtain a
representative sample.

7) Tables 2.7-6 through 2.7-16 are not supported by the analytical results used to
derive the reported values. See comment 4.

8) Section 2.9 notes that a preoperational monitoring was conducted for
nonradiological parameters. This is unacceptable. Uranium and radium must also
be considered because exploration holes placed in the ore zone disturb the ore and
create a path for oxygen. The disturbance of the ore will expose new uranium
mineral surfaces to the groundwater, which will release additional uranium.
radium and their progeny. Addition of oxygen to the disturbed region will
increase the dissolution of uranium ore minerals.

9) No justification is provided fbr the location of water-quality wells within the
monitoring ring on Figure 2.9-2. Valid statistical methods must be used to locate
the systematic or randorn samples on a grid than covers the entire area enclosed by
the monitoring wells.

10) 'there are no data to support the water quality results in Table 2.9-4. See
comment 4. Additionally, if` preoperational monitoring was only for
nonradiological parameters (see comment 9), when where the samples collected
for uranium and radium results that appear in the table?

S1) Section 2.9.4 is on surface water quality, but there are no data in the report stream
water quality. Surface and buried pipelines that faiil catastrophically or slowly
leak pregnant lixiviant could contaminate surface water. Pipelines transferring
pregnant lixiviant from the well fields to the processing facility are monitored for
sudden drop in pressure, which indicates a massive failure and spill. Hlowever.
small leaks in the buried pipelines, along joints and valves, would not be indicated
on the monitor. Therefore, large volumes of pregnant lixiviant could be released
to the environment from small leaks over the period of years. Surface waters
should be monitored and sampled on a quarterly basis.

12) The end of Section 2.9.4 notes that suspended sediment samples have not been
collected since 1982 and there is no plan to collect further samples. This is
unacceptable. for reasons noted in comment 11.
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13) Soil results in Tables 2.9-10 and 2.9-11 have no results for molybdenum.
Molybdenum is known to be concentrated by certain plants and cause problems
when livestock ingest the plants containing Mo.

14) On page 3-21 the assumption is made that the aquifer is homogenous and
isotropic. This is a poor assumption for fluvial deposits, as there is considerable
lateral variability in the grain size (gravel, sand, silt, clay) and preferred flow
paths will follow paleochannels.

15) Page 3-32 notes that a risk assessment was performed for the chemical storage
facility. There are no assumptions or exposure scenarios discussed to determine if

the conclusions arc valid.

16) Section 3.3 discusses instrumentation used to monitor the flow out of and into the
well fields. There is no detail provided on the pressure drop needed to denote a
leak in the piping system, transporting pregnant lixiviant. Is a leak of one liter a
minute delectable? If so, what pressure drop is associated with such a leak and
what is the sensitivity of the system to detect such a drop? If this cannot be
detected, there is a potential for a significant amount of contamination to be
released over the lifetime of the well field. A one liter per minute leak would
result in 1440 liters per day released to the environment.

I 7) The pond inspection program discussed on page 4-5 does not address air
monitoring around the ponds. Radon, mist, and particulate may be mobilized by
the wind fr'om the pond and dried margins. Why is air monitoring omitted? What
data support such a decision?

18) Page 4-6 notes that if a pond liner leaks, the pond contents will be transferred to
another pond. This creates a potential exposure scenario where the contaminated
sediments dry out and become airborne by the wind. Air monitoring for
particulate and radon is needed around the ponds.

19) Page 4-7 notes that flow-monitoring alarms are activated for a significant piping
failure. This implies that a slow leak will not be detected. As noted in comment
1 6, a slow leak can result in significant contamination of the environment.

20) Page 4-8 (Piping) notes that large leaks would be detected quickly. Again, a
small leak could go undetected tor years because the piping is buried. This is
unacceptable.
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21) Page 4-9 notes that the most common surface release is from piping. How is the
spill cleaned up'? What is done with the contaminated soil?

22) Section 4.2.2.4 (1lazardous Waste) does not mention the arsenic and selenium
released from the ore zone. What is the quantity generated and where does it end
up in the waste streams'?

23) Page 5-15 mentions pond sprays from the enhanced evaporation system. This
system has the potential to release mist to the surroundings. See comment 17.

24) Section 5.8 discusses radiation safety controls and monitoring. There is no
discussion of air monitoring for radon and daughters downwind of the exhaust
vents. What data support such an omission, given hundreds of curies of radon are
emitted from this facility.

25) Page 5-28 notes subsurfhee releases are from ponds and excursions. There can
also be subsurliace releases from slow leaking pipelines when the leak is too slow
to set. off the alarm.

26) Section S.8.7.2 discusses radon monitoring, and notes that 7 locations are
monitored. There is no map to show the location of these monitors relative to
ftcilities and downwind direction.

27) Page 5-78 discusses results for air particulate, and notes uranium results -re
shown on Figs 5.8-18 through 5.8-24. Why are there no displayed results for Ra-
226 and Pb-210?

28) Page 5-87 notes that uranium was elevated in the sediment from English Creek.
Sediments downstream from the mine areas should be monitored in the future to
determine if concentrations increase in the future.

29) The discussion on monitoring well baseline water quality (p. 5-107) indicates the
wells are only used to establish excursion limits, which reveals the inadequate
approach to establishing baseline in the exempt zone of the aquifer. Monitor
wells will rellect the baseline water quality in most of the exempt zone, and
should be used to establish baseline in the exempt zone.

30) The discussion on upper control limits and excursion monitoring (p. 5-107) does
not cite statistically valid methods for establishing the upper control limits. The
use of the noted improper method can result in a large volume of contaminated
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groundwater to pass by the monitor wells, as the proposed method only accounts
lfor a rapid increase in contamination, and not a slow increase that is more
representative of a migrating plume.

31)The absence of uranium as an indicator oftexcursion is not justified (p. 5-107).
Uranium is highly mobile in the lixiviant and is an excellent indicator of
excursions.

32) Section 6.1.3.1 notes that one baseline well per 4 acres is used to establish water
quality prior to mining. Are the wells randomly located within each 4 acre zone.
IK not. why not'?

33) Section 6.1.3.2 states that if the baseline concentration exceeds the NDEQ MCI.-.
then the baseline average plus two standard deviations is used to set the
restoration goal. What is the justification for this approach? Using the mean and
standard deviation is inappropriate unless it can be demonstrated that the data
follow a normal or log normal distribution.

34) Analytical data to support the results in Tables 6.1 -2 through 6.1 - I. are not
available to verify that proper statistical methods were used to derive the
restoration results.

35) Section 6.1.4 states that Mine Unit I was successfully restored to primary or
secondary standards. Bicarbonate, sulfate, manganese, selenium, vanadium,
uranium and radium were not restored to their primary standard, and there is no
summary of secondary standards in Table 6.1-2. What secondary standards apply
and Whyv?

36) Section 6.2.3.4 notes that on site burial is possible. Ifthe disposal ponds are to be
used as burial sites, will the liners in the system be redesigned to account for
permanent disposal? What limits will be placed on the materials that can go into
the disposal cell'? Will a risk analysis be performed to justify the construction of a
disposal cell'?

37) Section 6.4.1 gives clean-up criteria for radium and uranium in soil. Why are
there no clean-up levels listed for radon decay products (e.g., lead-210), arsenic,
molybdenum and selenium?

38) Section 7.6 and 7.12.1.1 discuss air quality impacts. There is no discussion of
potential air impacts from contaminated particulate during decommission
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activities. The disturbance of contaminated soil during site remediation could
suspend contaminants and transport them considerable distances. What type of air
monitoring will be performed to ensure that contamination is not spread by air
borne dust?

39) Section 7.12.5 discusses air exposure and notes radon and its decay products are
the only concern. [his is incorrect. Particulate from contaminated soil and mist
From the evaporation ponds are also air exposure concerns. Why is there no
discussion (o these sources?

40) The MILI)OS-Area code was used to model the radon dose to receptors. Why are
there no input and output files provided to evaluate the model? Tables 7.12-3
through 7.12-7 provide some of the model information. Absent is the wind rose
for the area, average wind speeds at 10 and 60 meters, rainfall events and
duration, and topographic effects that influence the model results. Also. there is
no summary table to compare model results with actual measurements from radon
monitors.

41)There is insufficient data provided for the accident scenarios discussed in Section
7.14.5 to properly evaluate the meaning of the stated results.

42) The discussion of economic impacts under Section 8.1.2 notes that failure to
renew the license will be detrimental to the economy in the area. However, there
is no discussion of the long-term effects of mining. In reality, mining will end and
the economy will suffir at some point, and there is little chance for recreation or
other industry in an area contaminated by ISL operations. Therefore, the
discussion in this section is merely innuendo to intimidate the reader.

43) Section 8.3.1.2 discusses the effectiveness of groundwater restoration as a reason
to continue mining. B, ased on comment 335, one can hardly say the restoration was
an overall success. Only by using undefined secondary standards can CBR claim
to have restored the groundwater.

44) Section 9.3 notes the groundwater impact is temporary as restoration returns the
groundwater to pre-mining levels. This is simply not true. Restoration to pre-
mining levels was not achieved in Mine Unit I (comment 35). Secondary
standards are not pre-mining levels.
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45) Section 9.3 also notes radiological impacts will be small because all radioactive
wastes will be transported off site. '[his is a false statement, as comment 36 notes:
that on site disposal is a possible option.

46) Section 9.4 states there is considerable value offered by CBR to the U.S. energy
needs. 'This implies all the mined uranium is bought and used by the U.S. What
assurance is given by CBR that all their mined uranium that is sold on the spot
market ends up in the U.S.? Can any ISL operation tell the buyer of their product
that the product has to stay in the U.S.?
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EXPERT OPINION REGARDING ISL MINING IN DAWES COUNTY, NEBRASKA

Hannan E. LaGarry, Ph. D.
210 North Main Street, Chadron NE 69337

hlagarry@csc.edu

INTRODUCTION

In 2007, Chadron Creek, a stream that supplies water to the city of Chadron, Nebraska,
went dry for the first time in the citys' history. Subsequent study of the creek's water flow rates by
Chadron State College students suggested that normal amounts of water are flowing from the
springs, but the water is disappearing into deeper alluvium or into fractures in the rock (Balmat &
others 2008, Butterfield & others 2008). Following these observations, a Chadron State College
graduate student began studying the widespread faults and lineaments of northwestern Nebraska
using data collected by high-flying aircraft, satellites, and the space shuttle (Balmat & Leite 2008).
These data, along with contributions from scientists from the Nebraska Geological Survey, the
United States Geological Survey, the University of Nebraska School of Natural Resources, and
the Upper Niobrara-White Natural Resource District, were presented in May 2008, at "Our Water,
Our Future: a Town Hall Meeting." The consensus opinion of the presenters was that water
shortages and declining water quality are real and worsening problems in northwestern
Nebraska.

In January 2008 I was contacted by the Western Nebraska Resource Council for
information about the geology and hydrology of northwestern Nebraska, and how uranium
contamination might spread from an ISL mine site into surrounding areas. I was shown
documentation reporting spills of mine waste water, and asked if there was any way that this
waste could have made it's way northward 30 miles (see below). The uranium mine is situated
along the same aquifers and fault zones as Chadron Creek. If faults and joints are draining the
flow of Chadron Creek, they could also be allowing mine waste waters to migrate through faulted
and jointed confining layers. A review of the scientific literature showed that faults and joints are
well-known in some areas, but especially along the Pine Ridge near Chadron and Crawford
(Swinehart & others 1985), and along the southern border of the Pine Ridge Reservation near the
towns of Whiteclay, Nebraska, and Pine Ridge, South Dakota (Fielding & others 2007). Faults
are also common in the vicinity of Taodstool Park on northeastern Sioux County and
northwestern Dawes County (LaGarry & LaGarry 1997).

I am offering this expert opinion regarding ISL uranium mining near Crawford because I
am concerned that unmapped and unmonitored faults may be transmitting lixiviant and waste
water through confining layers and into the White River, the alluvium within the White River
Valley, and into the secondary porosity of the Brule Formation. I am not against uranium mining in
fact or principle. Since arriving in Chadron three years ago, my spouse (also a geologist) and I
have sought employment at Crow Butte Resources. Crow Butte employs many of Chadron State
College's recent graduates, This issue isn't even about the uranium. It's about protecting the
region's water supply, and the future inhabitability of northwestern Nebraska and southwestern
South Dakota. In this document, I will briefly explain the basis for my concerns, and propose a
series of studies that should clarify whether or not Crow Butte Resources is contaminating the
region's water, and if so, how much.

PROFESSIONAL BACKGROUND

I have 20 years experience studying the rocks and fossils of northwestern Nebraska.
From 1988-1991 I collected fossils from northern Sioux County for my dissertation work. From
1991-1996 I led field parties from the University of Nebraska State Museum while mapping the
fossils and geology of the Og!ala National Grassland in Sioux and Dawes Counties. From 1996&
2006 I led a team of geologists from the Nebraska Geological Survey that mapped in detail the



surficial geology of most of northwestern Nebraska (a total of 80 1:24,000 quadrangles). This
mapping included the entire Pine Ridge area and the area between Crawford, Nebraska and Pine
Ridge, South Dakota. These maps, including digital versions (ArcInfo) and supporting field notes,
are available from the University of Nebraska-Lincoln School of Natural Resources (contact
James B. Swinehart). As a direct consequence of this mapping, I have published peer-reviewed
articles on the Chadron Formation (Terry & LaGarry 1998), the Brule Formation (LaGarry 1998),
the mapping of surficial deposits (Wysocki & others 2000, 2005), and local faults (Fielding &
others 2007). Based on this mapping, we also intend to revise and reclassify the remaining rocks
and surficial sediments of northwestern Nebraska.

STRATIGRAPHY OF WATER-BEARING ROCKS IN NORTHWESTERN NEBRASKA

The rocks of northwestern Nebraska range from Cretaceous to Pleistocene in age, and
consist entirely of sedimentary rocks. These rocks vary in thickness and geographic extent, and
are described as follows (see LaGarry & LaGarry 1997, Terry 1998).

Pierre Shale (aquiclude 1) - underlies all other units, generally 1000'-2000' thick. Contributes
small amounts of sulfer and arsenic to overlying surface aquifers (e.g. modern White River
alluvium) and water in streams and impoundments. Joints and faults within this unit contain
minerals deposited by water movement in the geological past,

Chamberlain Pass Formation (aquifer 1) - formerly 'basal Chadron sandstone,' base of White
River.Group, overlies Pierre Shale, underlies Chadron Formation and modern river alluvium.
Channel sandstones within this unit are a local aquifer and are mined for uranium. Water from
this unit is typically used for residential and livestock supplies. Unit was deposited in an ancient
paleovalley oriented generally from Crawford in the N-NW and Bayard to the S-SE. Joints and
faults within this unit contain minerals deposited by water movement in the geological past,

Chadron Formation (aquitard 1) - middle of White River Group, overlies Chamberlain Pass
Formation, underlies Brule Formation and modern river alluvium. Generally impermeable, except
where fractured. Many faults and joints contain minerals deposited by water movement in the
geologic past.

Brule Formation (aquitard 2) - top of White River Group, overlies Chadron Formation, underlies
Arikaree and Ogallala groups (High Plains Aquifer) and modern river alluvium. Generally
impermeable, except where fractured. Where fractured, has enough water to be included with
overlying High Plains Aquifer. Used locally for residential and low-intensity agricultural supplies.
Secondary porosity in Brule can transmit water up to 1500' day. Many faults and joints contain
minerals deposited by water movement in the geologic past.

Arikaree Group (aquifer 3, lower part) - base of High Plains Aquifer, overlies Brule Formation of
the White River Group, underlies Ogallala Group and modern river alluvium. Consists of
moderately porous and permeable sandstones and silty sandstones. Coarser sandstone beds
deposited along preexisting fault traces. Unit highly faulted and jointed along Pine Ridge
Escarpment. Water supplies springs that feed local creeks, and is used for high-capacity
irrigation wells.

Ogallala Group (aquifer 3, upp&r part) - upper part of High Plains Aquifer, overlies Arikaree
Group, underlies modern rever alluvium and sand dunes. Consists of highly porous and
permeable sandstones and conglomerates, Coarser sandstone beds deposited along preexisting
fault traces. Unit highly faulted and jointed along Pine Ridge Escarpment. Water is used for high-
capacity irrigation wells.

Modern river alluvium (aquifer 4) - overlies all bedrock units at one place or another. Consists of
layers of silt and sand and lens-shaped ribbons of coarse gravel. Unit also overlies major fault
zones. Unit is used as aquifer, and supplies water to residences, livestock, and in the case of the



White River, supplies water to the cities of Crawford, Nebraska and Pine Ridge, South Dakota,
among others. Crow Butte Resources surface operations all occur on this unit.

The recent mapping of the geology of northwestern Nebraska has shown that the
simplified, "layer cake" concept applied by pre-1990's workers is incorrect, and overestimates the
thickness and areal extent of many units by 40-60%. Many units' distributions are heavily
influenced by the contours of the ancient landscapes onto which they were deposited. For
example, when considered to be the 'basal Chadron sandstone,' the Chamberlain Pass
Formation was assumed to have a distribution equal to that of the overling Chadron Formation.
However, the Chamberlain Pass Formation is 1-1.5 million years (Ma) older than the Chadron
Formation, and has a distribution determined by the ancient topography weathered into the Pierre
Shale prior to deposition of the Chamberlain Pass Formation.

SECONDARY POROSITY IN NORTHWESTERN NEBRASKA

Secondary porosity, in the form of intersecting faults and joints, is common in
northwestern Nebraska, especially along the Pine Ridge Escarpment (see Swinehart & others
1985). These faults and joints are generally oriented NW-SE and SW-NE, and are most likely a
result of the uplift of the Black Hills of southwestern South Dakota. The Black Hills have been
tectonically active since the late Eocene (Evans & Terry 1994), and continued to fault, fracture,
and fold the rocks of northwestern Nebraska and southwestern South Dakota into the middle
Miocene (Fielding & others 2007). These faults and fractures transect all major bedrock units
listed above. These faults could potentially connect the uranium-bearing Chamberlain Pass
Formation to modern river alluvium, and connect the uranium-bearing Chamberlain Pass
Formation to the overlying secondary porosity of the Brule Formation.

In addition to allowing contaminated water to move vertically, it can also transmit water
horizontally. Many of the faults in northwestern Nebraska persist for tens of miles (Diffendal 1994,
Fielding & others 2007). Also, many of the ancient river deposits of the Arikaree and Ogallala
Groups, along with the alluvium deposited by modern rivers, follow the faults zones because
fractured rock erodes more easily. Swinehart & others (1985) and Diffendal (1994) reported faults
that could transmit contaminants from Crawford to Chadron, and from Crawford to Pine Ridge,
South Dakota. In its license amendment for the North trend expansion, Crow Butte Resources
reports a fault along the White River that could transport contaminants from the ISL mine to the
White River, and from the river directly to Pine Ridge, South Dakota.

CONTAMINANT PATHWAYS

There are two principal pathways through which contaminated water could migrate away
from Crow Butte Resources well fields and into adjacent areas: 1) along the White River alluvium
(modern river alluvium); and 2) along faults. The White River alluvium can receive contaminants
from three sources: a) from surface spills at the Crow Butte mine site; b) from waters transmitted
through the Chamberlain Pass Formation where it is exposed at the land surface; and c) through
faults. Contaminants within the White River can be transmitted into the areas where the alluvium
intersects faults downstream from Crawford. Once into the White River alluvium, every rain event
will push the contaminants a little bit downstream. In the case of the White River, downstream is
to the N-NE and directly onto the Pine Ridge Reservation. Residential users, agricultural users,
wildlife, and the City of Crawford all receive water supplies from the White River alluviunm.

The second pathway is through faults. These faults can receive contaminants from three
sources: a) from surface spills into the White River alluvium; b) from waters transmitted through
the Chamberlain Pass Formation; and c) from underground excursions, which can of either
lixiviant or uranium-laden water. Once into the faults, contaminants could migrate along the
groundwater gradiant (which is generally eastwards) northeastward towards the Pine Ridge
Reservation or southeastward toward Chadron and the majority of the remaining High Plains
Aquifer., Uranium could also be drawn upwards into parts of the High Plains Aquifer by high-



capacity irrigation wells, some of which are known to be within major fault zones (northernmost
Sheridan County, Nebraska).

In May of 2008, I was asked to evaluate the importance of a "whistleblower letter" from
Mr. John Peterson, a mining geologist, to Mr. Gary Konwinski of the Nuclear Regulatory
Commission. This letter is dated 4 April 1989, and expresses Mr. Petersons concern that
information pertaining to faults was being suppressed so that that Crow Butte Resources (CBR)
could mine in an unsafe area. Mr. Peterson's main contention is that the uranium mined by CBR
occurs within the faults themselves, and is not a roll-front deposit as CBR maintains. This would
be the worst possible situation. If there are minerals within faults, they are there because flowing
water broughtthem there and deposited them there. If there are minerals along the faults and
CBR is mining them, then they (CBR) are progressively "uncorking" the flow pathways along
these faults. If this is the true situation, the risk of spilling contaminants into these faults increases
with additional mining, and contamination by chemically altered waters is a virtual certainty. Also,
mining the Chamberlain Pass Formation could cause these faults to move again. This could
create new, unforeseen pathways for contaminants spread through.

THE PROBLEM OF ARTESIAN WATER

Artesian flow occurs along the Pine Ridge of Nebraska when there is a hydrologic
connection, through faults or highly permeable strata, between the Chamberlain PassFormation
and the High Plains Aquifer. The weight of water in the topographically higher High Plains Aquifer
exerts pressure downward into the Chamberlain Pass Formation, which can be released as
artesian water flow where the topographically lower Chamberlain Pass Formation is exposed at
the surface, or where it is punctured by drilling. Artesian flow was predicted by NDEQ in their
evaluation of CBR's petition for an aquifer exemption, and was observed by a local landowner as
CBR did test drilling for the North Trend Expansion. Artesian flow could transmit the most
mineral-laden of waters onto the land surface (and into White River alluvium) and discharge large
amounts of contaminants into aquifers or faults in a very short time.

CONCLUDING REMARKS

Based on the arguments presented above, it is my expert opinion that ISL mining in the
Crawford, Nebraska area should not be allowed to continue until thepotential contaminant
pathways of the White River alluviumand the SW-NE and NW-SE trending fault zones are
examined and monitored. To this end, I suggest:

1. establishing a GIS database for the mapping of existing geologic units and features (e.g.,
faults). This would allow computer modeling of the region geology, hydrology, and structure, and
would present the most complete picture of the data for final evaluation. Data acquired during the
following investigations would be incorporated to the database.

2. map the White River alluvium in order to characterize its potential as a conduit for radioactive
contaminants.

3. sample water from the White River at regular intervals (e.g., 2 miles) between Crawford and
Pine Ridge to locate a plume of contaminated water or sediments, if present.

4. if contaminants are detected, convert sample wells to monitoring wells.

5. map the network of faults present in northwestern Nebraska and southwestern South Dakota.

6. pump test the faults to determine their permeability and the rate of water flow along them.

7. if water flow is detected along the faults, the convert selected sampling wells into monitoring
wells.



8. color the water used in all underground stages of production. This will allow future leaks to be
detected even if they manifest far from the mined area.

If these steps were taken, and the threat of uranium contamination were to be disproven,
then Crow Butte Resources can proceed to mine uranium, but with renewed confidence, public
trust, and regulatory credibility. If these steps were taken, and.the threat of uranium
contamination were to be confirmed, then it may be possibleto mitigate the situation such that
water supplies are protected and preserved as much as possible following the early detection of
contaminants.
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David Cory Frankel
ARM Aligning for Responsible Mining
P.O. Box 3014
Pine Ridge, South Dakota 57770

Re: Summary of Recommendations and Opinions on CBR

Dear Mr. Frankel:

We have conducted a limited review of the 2007 License Renewal Application for Crow Butte
Resources (CBR). Overall, we found it to be a professionally written document, with a large
amount of useful information.

It is our understanding that there has been some offsite contamination as a result of mining
operations at the CBR site, and that there is a likelihood of further contamination of the alluvium
along the White River from these mining operations. It certainly should be the goal of all
concerned parties that any further migration of contaminants off site be stopped as soon as
possible. This requires an understanding of the mining operations, the local geology, and how
the contaminants got released. It should also be the goal to understand the nature and extent of
the contaminated area, so that informed decisions can be made about any mitigation.

To that end, we make the following recommendations:

Better Monitoring and Response to Excursions

Monitor wells at the CBR site appear to be only screened in the ore-bearing part of the Chadron
formation. There should be additional monitor wells that are completed in all of the water
bearing formations above the Pierre Shale. In order to prevent cross contamination of aquifers,
and to establish which aquifer is indicating an excursion, any one monitor well should be sealed
and screened in only one aquifer. For any one location, this would require a set of wells
independently monitoring the Chadron, Brule, and alluvium.

We understand that there are over 5000 wells at the CBR site. We also have been informed that
anytime a lixiviant excursion is detected in the monitoring system, a person has to physically go
to the well field and make some adjustment, based on that person's judgment of the situation.
The complex nature of this well system suggests that this method is likely to be error prone.

6020 Greenwood Plaza Boulevard, Greenwood Village, CO 80111
303-740-9393 e Fax: 303-721-9019 * wwwjrengineering.com



Page 2

There is an Allen-Bradley PLC-5 based control system in place. However, we have no
information about the level of system detail this provides. The system should have a Supervisory
Control and Data Acquisition (SCADA) system that provides all water level, well pump and pipe
flow telemetry data to One location, linked to a real-time well and pipe flow-modeling system.
This would provide the well field operator with the best information to determine what may have
caused the excursion. It could also alert the operator to a problem before it becomes an
excursion.

Offsite Baseline Water Quality Sampling

The only way to quantify any contamination is to have a baseline for comparison. Historic water
quality information from sources such as the USGS should be explored. Existing offsite wells in
the vicinity of CBR and wells along the White River alluvium should be sampled for pertinent
water quality parameters to establish this baseline. In areas with no existing wells, monitor wells
should be installed. In addition, surface water quality sampling sites should be established along
the White River and its tributaries.

Characterization of Contamination Pathways/Offsite Aquifer Parameters

As part of any site characterization, aquifer parameters such as transmissivity and saturated
thickness should be established. Potentiometric surfaces should be mapped. This will likely
require test holes, monitor wells, and pumping tests. Surface and borehole geophysical
techniques and hydrophysics should be considered to characterize the system in sufficient detail.

Surface geophysical techniques can help define the geometry on the depositional environments
of the White River alluvium and underlying units. Borehole geophysics can provide information
about boundaries and preferential pathways. Hydrophysical examinations of the subsurface can
characterize things like fracture flow to quantify secondary hydraulic conductivity. Many new
techniques have emerged in recent years. For example, scanning colloidal boroscope flow
meters can track naturally-occurring colloidal-sized particles in groundwater, provide very
accurate measurements of speed and direction of natural flows through boreholes, aiding in
identification of preferential pathways.

Depending on other investigation results, a numerical groundwater flow and contaminant
transport model such as MODFLOW/MT3DMS may be needed to quantify the extent of the
contamination. This type of modeling effort would require extensive field data for calibration
and verification.

White River Contamination

In reference to statements from Dr. Hannan LaGarry, we agree with his assessment that an
examination of the extent of contamination of the White River alluvium is warranted. Many of
his suggestions can be augmented by the geophysical and hydrophysical techniques previously
mentioned. We agree that the subsurface should be fully characterized in as much detail as
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possible, using a Geographic Information System (GIS). Subsurface mapping in three
dimensions will substantially contribute to an overall understanding of this system.

As mentioned previously, a re-examination of select boreholes could employ newer techniques
to understand the overall geologic setting as well as contaminant fate and transport. Areas of
concern for data gaps could be refined through the use of these newer techniques.

We understand the concerns of down-gradient water users, such as the Towns of Crawford,
Chadron and Pine Ridge. The extent of contamination is unknown at this stage. Any plan for
sampling and characterization should be flexible until the full extent of the problem is better
understood. Any monitor wells installed should be constructed so as to be considered
permanent, so that extended monitoring may be conducted indefinitely.

Respectfully,

Pau G.IaciP W uti rswlP

Paul G. Ivancie, PG W. Austin Creswell, PE



Southwest Research and Information Center
PO Box 4524 Albuquerque, NM 87196 www.sric.org

July 28, 2008

David Frankel
Attorney for Western Nebraska Resource Council (WNRC)
POBox 3014
Pine Ridge, SD 57770

Dear David:

Enclosed please find a copy of Comments and Recommendations Regarding the "Application for
2007License Renewal USNRC Source Materials License SUA-1534 Crow Butte License Area."

This report provides an initial review of the Crow Butte Application for License Renewal.

Sincerely,

<signed>
Paul Robinson
Research Director

Enclosure with attachments



Southwest Research and Information Center
PO Box 4524 Albuquerque, NM 87196 www.sric.org

Comments and Recommendations Regarding the "Application for 2007
License Renewal USNRC Source Materials License SUA-1534 Crow

Butte License Area"

Compiled:
July 28, 2008

Prepared by:
Paul Robinson

Research Director
Southwest Research and Information Center

PO Box 4524
Albuquerque, NM 87196

sricpau l@ earth link, net
P - 505-262-1862

This report compiles comments and recommendations development following review of the Application for

2007 License Renewal USNRC Source Materials License SUA-1534 Crow Butte License Area,

(hereinafter "License Renewal Application" or "ALR") License Renewal Application for the Crow Butte in

situ uranium mine in northwestern Nebraska.

The review identified portions of the ALR which fail to identify the analytic methods and data used to

support information presented, fail to provide current or independently verified information and omit

information regarding operations at the mine during the license period.

Technical criteria used in the conduct of this evaluation included, "GUIDANCE. FOR REVIEWING

HISTORICAL ASPECTS OF SITE PERFORMANCE FOR LICENSE RENEWALS AND

AMENDMENTS," are provided at Appendix A of NRC 2003, GUIDANCE FOR REVIEWING
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HISTORICAL ASPECTS OF SITE PERFORMANCE FOR LICENSE RENEWALS AND

AMENDMENTS" (NUREG-1569, Attachment A to this report).

I. Failure to identify methods, data and supporting information

Much of the data provided by CBR in the ALR is not supported identified analytic methods,

demonstrations that methods used are appropriate for the data set being considered, or that the data was

collected and analyzed using appropriate standard methods.

A. ALR Section 2.7.3 Discusses Surface Water and Groundwater Quality including water quality

restoration standards for mining areas at the CBR sites. CBR appears to state that only two wells were

involved in the establishment of baseline water quality conditions in 1996-1997. At p. 2-167, the ALR

states, "Monitoring was conducted to establish baseline groundwater quality conditions in the

License Area. The program was conducted in 1996 and 1997, and includes samples from a Basal Chadron

well (Well 81) and Brule well (Well 78) in the License Area."

No information is provided on the sampling programs at those two wells or the water quality data from

those two wells. The ALR appears to indicate that data from those two wells appears to have been the sole

source of data used in the development of "Baseline and Restoration Values for Mine Units - 1- l0 on ALR

p. 2-166 - 2-176, tables 2.7-6 - 2.7-16."

The ALR fails to provide information on the information collected from the two baseline wells identified

on p. 2-167, including: 1) where they are located relative to the various mine units and 2) how water quality

in the mine units and water quality in the areas between the mine units and the monitoring wells varies.

The ALR fails to demonstrate that the data base from the two baseline wells identified at p. 2-167 is

sufficiently detailed or well developed to determine whether: 1) a sufficient number of samples were

collected, 2) the statistical distribution of sampling sites and data are accurately characterized and 3) the

statistical analysis of sample data support the restoration values listed.
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-B. The ALR relies on a USEPA guidance documents for groundwater monitoring that is out of date and no

longer current in use:

U.S. Environmental Protection Agency. 1974. Manual of Methods for Chemical Analysis

of Water and Wastes, USEPA-62516-74-003a, 1974 (EPA, 1974).

U.S. Environmental Protection Agency. 1977. Procedures Manual for Ground Water

Monitoring at Solid Waste Disposal Facilities, USEPA-530/SW-61 1, August, 1977. (EPA 1997)

More recent and appropriate EPA guidance documents for groundwater analyses used in standard setting

include:

U.S. Environmental Protection Agency (EPA), 1992. Statistical Analysis of Ground-Water

Monitoring Data at RCRA Facilities, Addendum to Interim Final Guidance, Washington, DC.

(EPA 1992)

U.S. Environmental Protection Agency (EPA), 2000a. Guidance for the Data Quality Objective

Process - QA/G-4, EPA/600/R-96/055, Washington, DC. (EPA 2000a)

U.S. Environmental Protection Agency (EPA), 2000b. Guidance for the Data Quality Assessment

- Practical Methods for Data Analysis - QA/G-9, EPA/600/R-96/084, Washington, DC. (EPA

2000b)

CBR should be required to demonstrate, prior to license renewal, that the restoration guidelines found in

the ALR meet the requirements of the identified EPA guidance documents including whether CBR has: 1)

properly collected the number of samples required for specific statistical analyses conducted in the ALR; 2)

collected data that are "normally" or "log-normally distributed" and used statistical methods for standard

setting that appropriate for the distribution of data collected, and 3) whether samples were collected for the

full period of time provided for in the USEPA Guidance documents.
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If the CBR data is found to not meet EPA guidance criteria with respect to the number samples, distribution

and/or frequency of samples, then a supplemental effort should be required to establish baseline and

restoration data that meet USEPA guidance document criteria before additional uranium extraction is

permitted.

Where restoration criteria are found to have been inappropriately or erroneously set as defined by the

current USEPA guidance documents, additional groundwater restoration efforts should be conducted to

complete restoration to appropriate set standards as defined by methods in the USEPA guidance

documents.

C. The ALR at p. 5-109 - 5-117 provides Tables 5.8-12 - 5.8-15 which identify uranium and radium results

from private well and surface water monitoring activities from 1991- January 2007. CBR provides no

information regarding the collection and analysis of these data such as: 1) how wells were purged or

pumped before sampling to insure that "water from the aquifer" - rather than water from that has been

sitting in a piping system - is collected, 2) how water samples were collected, controlled and analyzed, 3)

how many samples were collected and by whom, and 4) whether spilt samples or blank samples were

analyzed for to insure proper quality control and quality assurance for sampling programs described.

The ALR should be revised and supplemented to include data about the collection, handling and analysis of

water quality samples including a demonstration that quality assurance and quality control measures are in

place and used for all CBR sampling and analysis programs.

D. ALR Section 6 addresses Groundwater Quality Restoration, Surface Reclamation and Facility

Decommissioning. Tables are provided at p. 6 -8 - 6 - 18. The restoration standard setting methodology

described at P. 6-6 - 6-7 does not address the statistical validity of the restoration goals at the site in the

context of the EPA groundwater restoration methodologies cited above. Restoration goals should be

reconsidered by reviewing the adequacy of the data base supporting the current standard listed in Section 6
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to meet the statistical tests for restoration standards and groundwater monitoring in EPA 1992, EPA 2000a

and EPA 2000b. If the use of the baseline as established cannot be supported by independent analysis using

EPA criteria, a revised set of appropriate derived restoration goals should be established for the CBR mine

fields.

11. Failure to provide current or independently verified 'information

A. The ALR provides regional water level information in Tables 2.7-3 - 2.7-4 which show "Brule and

Basal Chadron Water Levels" with data from the 1982-3 period only. No information on water level

variability in these important regional aquifers is provided for the period of time since start-up of CBR ISL

or during current 10-year current license period. The data is out of date and of poor quality, as noted in the

ALR, "Because these data presented in Figure 2.7-2 and Figure 2.7-3 are over 10 years old and limited in

extent, no potentiometric contours are presented. Further, because the regional flow in the Brule and Basal

Chadron differ depending on location (e.g., south versus north of the White River), a regional

potentiometric map with data from the [CBR site] is not presented."

To address the failure of the ALR to provide regional water level data on local aquifers including

potentimetric surface - water level information; updated, current water level information should be

compiled and incorporated in to the ALR. Current, accurate information is data fundamental to mapping

local water resource conditions and aquifer flow characteristics including but not limited to the

potentiometric surface including season change in the potentiometric surface.

Data in the ALR should be supplemented to include recent, including contemporary, water level data from

all wells available from the 1982-3 samples and wells installed since that time, compilation of data for

water level for wells in the affected area between 1983 and 2008 to identify variation from the 1982-3 data

and mapping of the potentiometric - water level patterns - and other characteristics of the aquifers in the

affected area.
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This supplementary regional water level information should then be analyzed in the context of the regional

stratigraphic profiles shown in Figures 2.6-3 - 2.6-11, to demonstrate the location of the potentiometric

surface in the context of existing geologic stratigraphy and structure, including the White River Fault

identified on p. 2-11 and 2-11.

B. ALR Section 2.7.2.3 discusses a series of aquifer pump tests. The ALRA provides only a narrative

descriptions of the pump tests conducted by CBR and does not provide the data compiled during the pump

tests which is essential for an independent review of the analysis and conclusions provided by CBR.

Figure 2.7 -8 for examples, identifies the area of influence of the pump tests but not the location of the

observation wells from which data is collected during properly conducted aquifer pump tests. The

discussion in the ALR fails to identify well construction or completion methods for pumping or observation

wells including whether the screened area - the portion of the well casing that allows water flow into the

well - was constructed across the complete cross-section of the aquifers being examined or not.

At p. 2-106 the ALR states, "The vertical thickness of the Chadron Sandstone within the Area of Review

averages about 60 feet. An isopach of the Chadron Sandstone in the Area of Review indicates a range in

thickness of 0 feet on the northeast to nearly 100 feet on the west." Figure 2.6 - 12 shows large area of the

Chadron Sandstone greater than 80 feet thick. P. 2-165 includes the conclusion that the aquifer thickness is

33 - 45 feet from the pump test data at p. 2-165.

Failure to identify the specific observation wells, their logged characteristics and completion methods

prevents independent evaluation of the pump tests described in the ALR. As the Chadron Sandstone

appears to have a high degree of variation in its thickness - 0-100 feet at p. 2-106 concluding that the

aquifer averages 33- 45 feet thick at p. 2-165 fails to accurately characterize the wide variation in aquifer

thickness demonstrated in well log data presented other sections of the ALR.
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C. The ALR fails to incorporate a current understanding of the geologic structure and stratigraphy of the

CBR site and surrounding areas. As the ALR uses the same geological structure and stratigraphic

information as the CBR North Trend Expansion Area License Amendment Application and supporting

documents. Therefore, the critique of CBR's geologic information provided by the November 2007

"Technical Review of Aquifer Exemption Petition for North Trend Expansion" compiled by Nebraska

Department of Environmental Quality also applied to the geologic information in the ALR. The NDEQ

Technical Review showing that CBR has failed to provide geologic information in its licensing documents

which is up to date with the geologic literature related to structure - including fault and fracture patterns,

stratigraphy - including the names for and delineation of geologic units, and geohydrology - including

primary and secondary permeability in aquifers of concern for Northwestern Nebraska applies directly to

the content of the ALR.

The CBR ALR and other licensing document should be revised to reflect current literature on geologic and

hydrologic conditions in the White River Fault area a occupied by the CBR mine.

III. Omission of information regarding operations

A. At p. 3-16, the ALR states that the injection of solutions for mining will be at the rate of 9,000 gallons

per minutes and that the volume of liquid waste generated from that injection rate would be 47,304,000

gallons per year. CBR fails to provide information from past operations at the site and neither demonstrates

or indicates what operating injection rate as and liquid waste volume during the license period actual were.

At. p. 3-16, the ALR states, "CBR adequately handles the liquid waste through the combination of deep

disposal well injection and evaporation ponds."

No information is provided in the ALR to demonstrate whether a 9,000 gpm injection rate was ever

attained or was maintained during the 10 year license period. No operational information from CBR

experience is provided as to: 1) the actual volume of liquid water was actually generated during the 10 year

license period, 2) the portion of that liquid waste that was sent to the evaporation ponds relative to the
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volume of liquid waste sent to the deep disposal well and 3) what theconcentrations of constituents of

concern were in the liquid waste generated.

These omission should be eliminated by addition of supplemental information to the ALR before its

approval.

B. At p. 4-3, the ALR provides a narrative regarding liquid and solid wastes including, and, at p. 4-6, the

ALR provides a discussion of "Potential Pollution Event involving Liquid Wastes." CBR fails to provide

any historical record of site operations - as provided for in NUREG 1569 APP. A - for any incidents

regarding liquid or solid wastes. Such records would include such as: 1) inspection reports or records

documenting how and when releases were discovered, 2) notices of violations and 3) associated responses

for any activity involving liquid or solid wastes.

NRC records show that CBR incidents include, at least, 3 leaks of liquid waste from evaporation ponds

detected in 1997, 2004 and 2006. Historical records appropriate for incorporation in to a renewal

application per NUREG-1569 App. A would include records of those and other releases of liquid or solid

waste, records of responses to those incidents and inspections record resulting for CBR or regulator

investigations of releases.

C. At p. 5-88 - Section 5.8.8, the ALR discusses Groundwater/Surface Water Monitoring Programs

including, at "Upper Control Limit and Excursion Monitoring" at p. 5-107 and "Excursion Verification

and Monitoring" at p. 5-108. CBR fails to include any historical records of site operations regarding

excursions including inspection reports, notices of violation and associated responses for. those incidents

and inspection records resulting from CBR or regulator investigations of those releases.

NRC records show at least 20 instances where CBR monitoring wells were placed on excursion status from

1998 - 2006 including two instances in 2008. The ALR fails to identify these incidents, describe CBR or

regulator responses to those incidents or identify and lessons learned to minimize or eliminate future

instances of excursion.
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D. At p. 1-23, Section 1.9, the ALR provides an overview of the range of groundwater restoration activities

proposed by CBR, activities discussed in Section 6. At p. 1-25, Section 1.11, the ALR identifies existing

reclamation surety for the CBR facility as in the amount of. $22,980,913. This amount is derived from an

evaluation based on groundwater restoration activities described in Section 6.

The ALR discussion of groundwater restoration methods fails to consider or evaluate any historical

operational experience at the site related to groundwater restoration in any detail though more than a dozen

excursions have been detected. The Crow Butte experience, from both mine fields that have undergone

restoration efforts and the history of excursions at the sites should be incorporated into the discussion of

restoration methods and activities, including pore volumes calculations, to verify that "real world" field

restoration processes reflect the scope of proposed activities and projected reclamation surety level

accurately. CBR should be required to reassess its restoration methodology and costs based on the real

world experience from data generated during mine field restoration and excursion management including

total reclamation surety needs.

E. At Section 8, the ALR addresses alternatives the proposed action. The ALR fails to demonstrate that any

uranium from CBR or any other CAMECO mine reaches US uranium consumers. As the ALR does not

demonstrate that any CBR uranium is processed or used in the US, rather than CAMECO-owned uranium

processing facilities in Canada, the alternatives identified do not demonstrate an accurate assessment of

uranium market conditions or the actual use of CBR uranium in fact during its operating life to date. CBR

should be required to demonstrate were the uranium produced at the site is used and develop alternative

variants based on actual use of uranium from the site rather than conceptual alternatives as discussed in the

ALR.

The global uranium market is awash in uranium supplies from existing producers as well as secondary

sources. Increased availability of secondary uranium is a major alternative to primary uranium in

enrichment tailings-owning countries such as the US. Development of realistic alternative sources of

uranium such as upblended enrichment tailings is already conducted in Russia at levels well above the
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production rate at CBR. The evaluation of alternative sources of uranium should reflect real world market

conditions and the market role of producers such as the licensee in this case, CAMECO. Alternatives

should not be developed solely to bolster opportunistic production considerations of well diversified

multinational uranium producers such as Cameco. Attachment B - "Need or Greed?: Uranium Prices and

Demand" provides an overview of uranium supply and demand conditions in 2005 and 2006 including the

availability of more than 50 years of uranium supplies in existing deposits, not including secondary

sources, as reported by the World Nuclear Association a nuclear industry trade group, www.world-

nuclear~org.

F. The ALR identifies Environmental Justice matters at Section 2.3.3 at p. 2-44 and Section 7.11 at p. 7-

31. These discussion fail to identify and address the strong historical and cultural connections of the Lakota

Nation to the Crow Butte area. The ALR fails to identify cultural resources in the Crow Butte area,

consultation with tribal leaders with authority to address cultural resources, or the history of Lakota cultural

activities in the area. The ALR fails to identify community development initiative to insure that Native

Americans, the minority ethnic group with the largest population in the region, receive any of the potential

economic benefit ascribed to the CBR operations in the ALR. The ALR relegated Environmental Justice to

a bean counting exercise and fails to full and completely address environmental justice issues associated

with activitieý described in the ALR.

F. The ALR fails to identifythe potential health consequences of uranium, radium, radon, radon decay

products, and other radionuclides and heavy metals found in the ore zone and liquid and solid waste from

the CBR operations. The ALR should be revised and expanded to identify the potential health

consequences of exposures to uranium, radium, radon, radon decay products and other radionuclides and

heavy metals associated with the Crow Butte area uranium ores. Attachment C - "Uranium. Fact Sheets on

the Web" includes citations to the Agency for Toxic Substance and Disease Registry (ATSDR) Toxicology

Fact Sheets on Radon, Radium, Uranium, Arsenic, Cadmium and Lead. Other Toxicology/Fact Sheets are

readily available.
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Conclusion

This brief analysis of the Application for License Renewal for the Crow Butte In Situ Uranium Mine

demonstrates that the application fails to use current research and analytic methods, fails to provide

historical information about operations at the site including data from restoration and excursion experience

on site, and omits key information about social and economic aspects of the uranium development activity

proposed.

Because the ALR so fails to provide current and updated data on geologic and water resources in the

affected area and fails to recount the CBR operational experience, and other major limitations, the license

renewal should not be provided and revised ALR required.
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Attachment A - NUREG 1569 Appendix A

Standard Review Plan for In Situ Leach Uranium Extraction License Applications
NUREG 1569 - 2003

Appendix A

GUIDANCE FOR REVIEWING HISTORICAL ASPECTS OF SITE
PERFORMANCE FOR LICENSE RENEWALS AND AMENDMENTS

For license renewals and amendments, the historical record of site operations, including air and ground-
water quality monitoring, provides valuable information for evaluating the licensing actions. Following are
specific areas where a compliance history or record of site operations and changes should be provided for
review:

* For license renewals, U.S. Nuclear Regulatory Commission (NRC) inspection reports
and license performance reports

" Amendments and changes to operating practices or procedures

* License violations identified during NRC or Agreement State site inspections

" Excursions, incident investigations or root cause analyses, and resultant cleanup
histories or status

- Exceedences of any regulatory standard or license condition pertaining to radiation
exposure, contamination, or release limits

" Exceedences of any non-radiation contaminant exposure or release limits

" Updates and changes to any site characterization information important to the
evaluation of exposure pathways and doses including site location and layout; uses of
adjacent lands and waters; population distributions; meteorology; the geologic or
hydrologic setting; ecology; background radiological or non-radiological characteristics;
and other environmental features

- Environmental effects of site operations including data on radiological and
non-radiological effects, accidents, and the economic and social effects of operations

* Updates and changes to factors that may cause reconsideration of alternatives to the
proposed action

* For license renewals, updates and changes to the economic costs and benefits for the
facility since the last application

* For license renewals, the results and effectiveness of any mitigation proposed and
implemented in the original license
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Attachment B
http://www.sric.org/voices/2006!v/7n3/Need Greed.html

Need or Greed?
Uranium Prices and Demand

In "Voices from the Earth" V7 n3, Fall 2006
By

Paul Robinson
Research Director

Southwest Research and Information Center
PO Box 4524

Albuquerque, NM 87196
www.sric.org

s'icpaul@earthlink.net

The sevenfold increase in uranium prices during the past four years has resulted in a tidal wave of uranium.
ore exploration and development activity around the world. But based on a close review of existing and
projected world uranium supplies, there's really no need for any new mining sites. The fact is, there's more
than enough yellowcake (uranium oxide) in existing deposits and secondary sources to meet projected
demand for nuclear fuel for more than 50 years.

The rise in the uranium spot market price (for buyers without long-term contracts) reflects that investors
and private industry are focused more on profiting from an imaginary "shortage" than filling a fuel gap to
address increased uranium demand to feed new nuclear power stations being advocated by reactor
manufacturers. All of which begs the question: is the sudden interest in new uranium mining a matter of
real need or plain old-fashioned greed?
That opportunist profiteering may be at the root of the current uranium boom is suggested by the entrance
into the market of a new wave of uranium companies - many of which are "junior mining companies"
joining the uranium market. The "old wave" of the world's major uranium producers had already identified
uranium ore resources at existing deposits that are sufficient to meet the more than 50 years of current or
projected uranium demand. Junior mining companies often have limited financial resources, and instead
plan to make money on a commodity that is relatively inexpensive to find and produce in comparison to
current prices. Many junior companies have never actually mined anything, and are instead buying up
existing claims, leases and other forms of "uranium properties" in the hope of attracting capital to develop
them at some time in the future. Often, junior companies want to attract more substantial "senior" mining
companies and banks to invest in the deposits that the juniors may identify, but lack the financial resources
or corporate track record to fund them.

The current boom is resulting in renewed uranium exploration and development activities in communities
that have suffered from the legacy of uranium mining in the 20th century and prospecting near
communities that have never faced the juggernaut of uranium mining or other industrial development
activity. Many of the communities facing renewed interest in long-dormant mining districts are in low-
income rural areas and indigenous communities that have little long-term benefit to show from past
uranium mining. The legacy of the first 50 years of uranium mining in those communities can provide a
warning to areas where new mines, and rosy projections of economic benefit from the new mining activity,
are being touted.

How do we know there's enough uranium for the next 50 years?

In 2003, the World Nuclear Association ("WNA") asserted that the known recoverable uranium resources
already identified provide a 50-year supply for conventional nuclear reactors at a projected long-term
demand of about 70,000 tonnes per year, countering percept~ions that uranium for any future nuclear
reactors might be in short supply. Recognizing the enormity of the known recoverable uranium resource,
WNA asserted:
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"The world's present measured resources of uranium in the lower cost category (3.5 million tonnes)
and used only in conventional reactors, are enough to last for some 50 years. This represents a higher
level of assured resources than is normal for most minerals."

By 2005, WNA's global total of known recoverable uranium resources had increased by 34% to 4.7 million
tonnes. The 1.2 million tonnes of additional uranium in unmined deposits identified in just the last three
years is roughly equal to the total amount of uranium consumed by the nuclear weapons and reactor
industry from its inception in the 1940s through 2005. Estimates of world uranium resources are a long-
time interest of the WNA (www.world-nuclear.org), formerly called the Uranium Institute, and a prominent
source of uranium supply and demand information for industry and government for decades. The on-line
proceedings of WNA's annual symposia are a readily available source of detailed nuclear fuel market
information and amajor source for this article.
Table 1 identifies the countries with the largest known recoverable uranium resources and the amount of
increase in those resources between 2003-2005. The commonly used term for uranium in unmined mineral
deposits that can be exploited at market prices is "known recoverable uranium resources," which are
identified as the amount of uranium that can be extracted at a specified cost. The standard cost category for
known recoverable uranium resources has been set at $80 per kilogram (/kg), or $36/ per pound, for several
decades.

NB: Throughout this article, the terms "uranium resources," "uranium oxide," and "yellowcake" refer to
natural uranium that has been concentrated after extraction from its host rocks, which are called "uranium
ore." Concentrated uranium (U308) must be converted, enriched, and fabricated before being used as fuel
in nuclear power plants.

While large increases in recoverable resources are reported for many countries, the largest total increase
and largest percentage increase is for the United States (U.S.). Much of this increase can be attributed to
reconsideration of U.S. deposits - some through paper exploration involving review and republication of
decades-old resource estimates - that were previously identified as recoverable at the cost of $50/pound in
the 1970s. "Uranium reserves" are a category of available uranium determined based on future operating
and capital expenditures incurred in the recovery of uranium and reflect greater certainty regarding the
availability uranium from a mineral deposit than uranium "resources." In 1979, U.S. "reserves" of uranium
at the $50/pound cost of recovery were 979,000 tonnes - almost three times the total of U.S. recoverable
uranium "resources" for 2005 - of which New Mexico uranium reserves were 511,500 tonnes, or 52% of
the total. New Mexico would be listed as having the third largest uranium resource tonnage in 2005 if the
1979 New Mexico "reserves" figure was used as New Mexico "resources."
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How are uranium resources and uranium demand estimated?
WNA reports that annual uranium consumption in 2005 was approximately 70,000 tonnes. Even at the
most optimistic of growth projections, future uranium consumption would top off at 125,000 tonnes by
2025; consumption of uranium as nuclear reactor fuel would be even less under more moderate growth
predictions. These uranium demand figures are dwarfed by the known recoverable uranium resource in
2005: 4.7 million tonnes, which represents more than 67 years of world requirements at the 2005 rate of
70,000 tonnes. Using the 2025 medium growth scenario of 100,000 tonnes, this total would provide more
than 47 years of world requirements. World uranium demand projections are updated frequently by WNA
and other sources to reflect changing market conditions.

Is uranium from unmined deposits the only source for potential future use?
Though the amount of identified unmined uranium is enough for 50 years of current and projected use,
"recycled or secondary uranium" derived from previously mined and processed uranium (processed for use
in nuclear fuel or weapons) has been a significant and growing source of uranium for reactor use in recent
years. Secondary sources include:

* Commercial inventories - uranium supplies owned by reactor operators;
* Government inventories - uranium supplies owned by governments;
* Nuclear weapon/military inventories -uranium supplies in the form of "highly eniriched

uranium" used in nuclear weapons manufacturing and owned by governments;
* Reprocessed uranium and MOX fuel - uranium supplies in used nuclear reactor fuel;
* Re-enriched depleted uranium - uranium supplies in residuals from uranium enrichment

processing - called "uranium enrichment tailings," or "depleted uranium."
Uranium from secondary sources such as commercial inventories, weapons-grade uranium stockpiles and,
in Russia, uranium enrichment tailings, has been used for nuclear reactor fuel for the past decade. In 2005,
secondary sources provided more than 45% of the roughly 70,000 tonnes used worldwide. WNA uranium
supply and demand projections estimate that secondary sources will provide 35% of the uranium to be
consumed in 2010.

How does the availability of secondary sources of uranium affect uranium prices and future
demand?
Secondary uranium sources affect the uranium market in a range of complex ways. In brief, government-
held secondary uranium resources entered the reactor-fuel uranium market in a major way during the period
when uranium prices were less than $10/pound. The market entry resulted from policy changes by the U.S.
and Russian governments that strictly limited the volume and prices of those supplies that have been
allowed to enter the market. The prices for the secondary uranium are much higher than the cost of uranium
from mines. During the past five years, the price of the uranium at existing mines and unmined deposits or
"primary" uranium has risen to approach the secondary uranium prices.

However, mining uranium is very inexpensive compared with the current spot market price. The historic
"finding cost" - the cost of finding and identifying mineable uranium ore deposits - is estimated at about
$0.60/pound ($1.50/kgU). Estimates of the cost of recovery of uranium oxide by milling or in situ recovery
have been in the $15 - $25/pound ($33 - $55/kg) range for more than 20 years. In five years, the uranium
market has turned on its head; ore that cost twice the market price to recover in 2000 when the price was
$7/pound now costs less than half the September 11, 2006 market price of $52.00.

While the price of uranium has risen, in part, because of secondary supplies, the long-term availability of
uranium from secondary sources is yet to be determined. Although the amount of uranium available from
secondary sources is very large, the lack of long-term agreements to use the secondary uranium sources
leaves the projections of secondary uranium consumption beyond 2010 very uncertain. As plans, and
eventually contracts, emerge for use of secondary sources of uranium for reactor fuel, demand for newly
mined primary uranium may decrease.

How much uranium is available from secondary supplies?
Substantial amounts of uranium are available in each of the categories of secondary uranium supply.
Commercial inventories of uranium - the supplies of uranium owned by reactor operators - were
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estimated at 110,000 tonnes of uranium in 2005, equal to about 1.5 years of global uranium demand in
2005. Commercial uranium inventories represent holdings for future use and are not predicted to be
maintained near current levels for the next several decades by WNA analysts.

Government inventories of uranium are considered by WNA to be composed primarily of non-military
government-owned supplies of "highly enriched uranium" (HEU), a form of uranium usable for nuclear
weapons production, held largely by the government of the Russian Federation. As noted in Voices in 2004
(Vol. 5, No. 4), the U.S. and Russia, as well as other nations that have nuclear weapons, continue to retain
extensive HEU stockpiles. World HEU stocks at the end of 2003 are reported as 1,900 tonnes, of which
non-military resources total 175 tonnes and military resources total 1,725 tonnes. Of the total military
uranium, 300 tonnes of HEU in Russia are "declared excess," and available for blending down to reactor
grade.

Assuming that one tonne of HEU contains the U-235 content of 360 tonnes of yellowcake (which is
refined, but unenriched uranium oxide), then 300 tonnes of HEU contain the U-235 content of 108,000
tonnes of yellowcake. The "recycling" of the Russian "excess" HEU is the projected source of 10,000 to
12,000 tonnes of future uranium supply through the year 2013, though future agreements to reuse HEU
may be developed sooner.
Russian civilian HEU - HEU transferred from military to non-military government ownership - was
estimated at 175 tonnes, or equivalent to 63,000 tonnes of uranium oxide. This resource is projected to
contribute about 9,000 tonnes of uranium to global uranium supplies until existing HEU blending and
marketing agreements involving the U.S. and Russia expire in 2013.

The 1,725 tonnes of military HEU, held primarily by the governments of U.S. and Russia, is equivalent to
more than 600,000 tonnes of yellowcake. Though the global inventory of HEU is under a sales embargo
until 2009, the U.S. has initiated plans to market that uranium when the moratorium expires. The first sale
of the U.S. civilian uranium inventory is to Bonneville Power Administration, a federally-owned power
provider, in an amount equivalent to 2,500 tonnes of yellowcake to be provided during the 2009-2017
period.

The uranium content of enrichment tailings has been estimated to be equivalent to roughly 770,000 tonnes
of uranium oxide. Of that amount, U.S. enrichment tailings contain the equivalent of roughly 450,000
tonnes of uranium and Russian enrichment tailings contain roughly 300,000 tonnes of uranium. In recent
years, Russian has made 3,000 tonnes of uranium from enrichment tailings available on the world market.
The U.S. has yet to make any uranium from enrichment tailings available for use as reactor fuel.

Uranium market analysts estimate that only about 20%, or 130,000 tonnes of uranium oxide equivalent in
uranium enrichment tailings, is likely to be marketed during the next 25 years. Of that amount, some
60,000 tonnes of uranium are projected to come from Russian enrichment tailings and 70,000 tonnes from
uranium from U.S. enrichment tailings. Since current U.S. policy is not to use recycled enrichment tailings
for reactor fuel, stockpiles of uranium enrichment tailings have been growing ýt the U.S. uranium
enrichment sites at Portsmouth, Ohio; Paducah, Kentucky; and Oak Ridge, Tennessee.

The uncertainty about future availability of large amounts of uranium from secondary sources is a focus of
considerable speculation within the nuclear industry and is reflected in presentations from WNA symposia.
Analysts recognize that government policies play a key role in determining if and when major amounts of
secondary sources - particularly highly enriched uranium and uranium enrichment tailings - will enter
the uranium market. This uncertainty involves many issues that governments must address, from nuclear
weapons production and nuclear non-proliferation policy to the need of states to assure domestic uranium
supplies when the U.S. might free up uranium enrichment tailings to supplement primary uranium sources.
Certainly, if uranium from non-proliferation-driven "blending down" of highly enriched uranium and reuse
of the uranium content of enrichment tailings enters the uranium reactor fuel market during the next several
decades, the need for primary uranium, ore from yet to be mined deposits, will be significantly reduced,
and the market price would likely drop considerably.
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Who is involved in the new uranium boom?
In 2000, about 30 companies were actively involved in uranium exploration. About half were uranium
producers, including government-owned companies, and the other half were junior companies. By 2005,
the number of firms involved in uranium exploration had increased 500% to approximately 175 companies,
and almost all the new entrants are juniors.

Uranium exploration expenditures have also risen steeply. World uranium exploration spending grew from
$55 million (U.S.) in 2000 to approximately $185 million (U.S.) in 2005, an increase of more than 333%.
During the 2000-2005 period, exploration work by juniors grew from $15 million, about 27% of world
uranium exploration spending, to $100 million, or about 54% of world uranium exploration spending.

While the number of uranium exploration companies has exploded in the past five years, the number of
uranium producing companies has remained relatively static. In 2004, the leading uranium producer in the
world controlled about 20% of world uranium production capacity and 28% of "Western World" capacity.
The top three companies controlled more than 50% of world production and more than 70% of Western
production capacity. The top five companies controlled 76% of world capacity and 89% of Western
capacity.

In 2005 the top uranium producing companies, both "Western World" and "non-Western World" were:
" Cameco - a company that is part-owned by the government of the Province of Saskatchewan,

Canada, with production primary from its home Province; 20% of world production
" Rio Tinto - a private company with production in Australia and Nambia; 13% of world

production
" Areva (formerly known as Cogema) - a company part-owned by the government of France with

production in Saskatchewan and Niger; 12% of world production
" KazAtomProm - A government-owned company in Kazakhstan that produces uranium in its

home country; 10% of world production
* BHP Billiton - a private company with production in Australia; 9% of world production
* TVEL - a company owned by the government of the Russian Federation with production in

Russia; 8% of world production
* Navoi - a company owned by the government of Uzbekistan that produces uranium in its home

country; 6% of world production

That list demonstrates the growing significance of uranium production from the Former Soviet Union -

the Russian Federation, Kazakhstan and Uzbekistan - and the lack of significant major U.S.-based
uranium companies or production.

The 235% increase in known recoverable uranium resources in the U.S., the largest for any country during
the 2003-2005 period, may be an indication that the U.S. will return to the list of major uranium-producing
regions. Recent uranium exploration and development activity in the U.S. has included both major uranium
producers and juniors. Cameco is the only leading world uranium producer operating in the U.S. with in
situ leach (ISL) uranium properties in Wyoming and Nebraska.

Only four conventional uranium mills remain in the U.S., as more than 50 have been dismantled since the
late-1960s. Cotter Corporation's Canon City, Colo., mill has been in operation the longest, beginning in
1958, but operating only intermittently since 1979. International Uranium Corp., which has kept its White
Mesa uranium mill at Blanding, Utah, operating in the past decade by recovering uranium from "alternate
feed sources" - usually wastes from remediation projects with high uranium content - has announced
plans to operate uranium mines in southeastern Utah. In July 2006, SXR Uranium One (SUO) announced
its acquisition of the other two uranium mills in the U.S., the Sweetwater mill in Wyoming (formerly
owned and operated by hardrock mining giant Rio Tinto) and the Shootaring Canyon mill in Utah. Both of
these facilities have been inactive for many years. Uranium is also being produced from at least three ISL
mines operating in Nebraska, Texas and Wyoming. Unlike conventional mills, which crush and grind rocks
to extract and concentrate uranium, ISL plants "recover" uranium from groundwater that has been oxidized
by injection of chemicals that liberate uranium from the host rocks underground.
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Junior companies with no past history of uranium production lead the uranium exploration boom in the
U.S. Ur-Energy is actively re-exploring formerly investigated uranium properties in Wyoming. Energy
Metals, which recently acquired fellow junior Quincy Energy, Inc., has exploration activities in Wyoming,
Arizona, Colorado and New Mexico. Laramide Resoutces, a Canadian firm, announced the acquisition of
Homestake Mining Co.'s properties in the Grants, N.M., area, and is planning exploration on the flanks of
Mt. Taylor in the Grants Minerals Belt, the most productive uranium district in the U.S. Mesa Uranium is
developing deposits in the Lisbon Valley of southeastern Utah. Strathmore Minerals Corp. (SMC), another
Vancouver-based company, has acquired properties in predominantly Navajo areas of New Mexico. Hydro
Resources, Inc. (HRI), the wholly owned subsidiary of Uranium Resources, Inc. (URI), a Texas-based
uranium company, continues to pursue permits forits Church Rock and Crownpoint holdings. Numerous
other junior companies - for example, Glen Hawk Minerals, Golden Patriot, Mill Bay Ventures, Mangum
Uranium, Powertech Uranium - have been big splashes in the trade and investor press in the past year
with their announcements of acquisitions of existing uranium deposits in the Western U.S. Each of these
firms touts the prospects of making serious money in the "hot" uranium market.

Few, if any, of these junior uranium companies have articulated policies reflecting the internationally
recognized guidelines for socially responsible mineral development and informed prior consent for mineral
exploration and development reflected in the Equator Principles adopted by a growing set of international
firms. The principles are reflected in the International Finance Corporation emerging Environmental and
Social Development Guidelines (www.ifc.org/enviro) and other institutional policies of the World Bank
Group.

The new uranium boom is driven by a rising price of uranium that is considerably higher than the cost of
discovery and extraction of known unmined uranium resources. Thus, greedy companies are eagerly
pursuing potentially large profits from development of previously explored and cheap to mine uranium
deposits. The victims of the boom could again be communities around the world - and including many
native communities in the Western U.S. and Canada - that have the legacy of busted uranium economies,
health impacts from human exposures, and land and water contamirnation from past uranium exploration
and production.
- Paul Robinson
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Attachment C
Uranium Fact Sheets on the Web

May 24, 2008

Compiled by
Paul Robinson

Southwest Research and Information Center
sricpaul(W'earthlink.net

I. Uranium Fact Sheet
http:!/www.ieer.org/fctshect/uranium.html

Institute for Ernergy and Environmental Research - "Uranium: Its Uses and Hazards"

II. Laguna Pueblo Uranium Curriculum
http://www.minin gwatch .ca/index .1hp?iUraniurn/La-unLa curniculunM

Uranium Mining and its Impact on Laguna Pueblo: A Study Guide for an Interdisciplinary Unit,
July 21, 1998

III. Uranium Overviews from Wise Uranium Project
http:/!/www.wise-uranium.org/tuwai.html

.Uranium Mining and Milling Wastes: An Introduction, by Peter Diehl
Contents
- URANIUM MINES

- WASTE ROCK
- HEAP LEACHING
- IN SITU LEACHING
- MILLING OF THE ORE

- URANIUM MILL TAILINGS DEPOSITS
- Characteristics of uranium mill tailings
- Potential hazards from uranium mill tailings
- Concepts for tailings disposal
- Standards for uranium mill tailings management
- Reclamation of uranium mill tailings deposits

- DISPOSAL OF OTHER MATERIALS

htIp:/!www.wise-uranium.org/stk.htnil?srcý-stkdO le
WISE Uranium Project - Slide Talk: Uranium Mining and Milling
- Uranium mining and milling basics
- Environmental impacts
- Health hazards for miners and residents
- Uranium mill tailings hazards and reclamation
- Tailings dam stability

wVww.wise-uran ium.or includes pages for uranium sites around the world among other material.

IV. Environmental Protection Agency Uranium Fact Sheet
http://www.epa.'ov!radiation/radionucilides/uranium'htm

URANIUM
The Basics
- Who discovered uranium?
- Where does uranium come from?
- What are the properties of uranium?
- What is uranium used for?
Exposure to Uranium
- How does uranium get into the environment?
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How does uranium change in the environment?
- How are people exposed to uranium?
- How does uranium get into the body?

What does uranium do once it gets into the body?
Health Effects of Uranium
- How can uranium affect people's health?
- Is there a medical test to determine exposure to uranium?
Protecting People From Uranium
- How do I know if I'm near uranium?
- What can I do to protect myself and my family from uranium?
- What is EPA doing about uranium?

V. Uranium Mining documents from USEPA Technology Enhanced Naturally Occurring Radioactive
Materials
Uranium Mining Wastes page - http:/!www.epa. ov/rpdweb00/tenorm!uraniium.html

Includes TENORM from Uranium Mining Reports
In 2008, EPA updated and re-released a two-volume technical report on uranium mining TENORM wastes,
Technologically Enhanced Naturally Occurring Radioactive Materials from Uranium Mining, Volumes 1
and 2:

11olume 1: Mining and Reclainalion Background provides background information on the occurrence,
mining, and reclamation of uranium mines - http://www.epa.gov/rpdweb00/tenorm/pubs.htnil#402-r-
08-005

Volume 2: Investigalion o/ Potential H-fealth, Geographic, and Environmental Issues ofAbandoned
Uranium Mines provides a general scoping evaluation of potential radiogenic cancer and
environmental risks posed by abandoned uranium mines -
htIp:/!www.etpagov/rpdwx'eb00/tenoran/pubs.h tml#402-r-08-005ii

VI. Uranium and Radium Human Health Fact Sheets - 2 pages
http://www.ead.anl.gov/pub/doc/Uraniun.1df and
htlp://www.ead.anl.eov/pub/doc/Radium.pdf
Uranium Human Health Fact Sheet? Radium Human Health Fact Sheet - Argonne National Laboratories

Contents
- What is it?
- Where does it come from?
- How is it used?
- What's in the Environment?
- What Happens to It in the Body?
- What Are the Primary Health Effects?
- What Is the Risk?

VII. Agency for Toxic Substances and Disease Registry (ATDR) - as 2 page fact sheets as well as detailed
Public Health Statement and voluminous Toxicological Profile for a wide range of metals and radionulides.

Two page ToxFAQs fact sheets related to potential hazards at uranium mines and mills include:

http://www.atsdr.cdc.yov/t racts 145.htlnl - http ://www.atsdir.cdc. gov/t facts 145.pdf - Radon

http2://www.atsdr.cdc.gov!tfacts I50.himi - http-://www.atsdr.cdc.gov/tfactsl50.pd2 - Uranium

http://www.atsdr.cdc.-ov/tfactsI44.htm i - http://www.atsdr.cdc.gov/tfactsl44.pdf- Radium

htt1://www.atsdr.cdc.iov/tfacts5.html - http://www.atsdr.cdc.pov/tlfacts5.pdf - Cadmium

htt2://www.atsdr.cdc.gov/tfacts 13.html - http://www.atsdr.cdc.gov/tfactsl 3.pdf- Lead
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ltip://www.atsdr.cdc.Co'ov/tfacts2.html - http://www.atsdr.cdc.gov/tfacts2. xdf - Arsenic

TOXFAQs all use a similar outline, such as:
- What is radon?
- What happens to radon when it enters the environment?
- How might I be exposed to radon?
- How can radon affect my health?
- How likely is radon to cause cancer?
- Is there a medical test to show whether I've been exposed to radon?
- Has the federal government made recommendations to protect human health?
- Glossary, References, and Contact Information

ATSDR Public Health Statements and toxicological profiles for Radon are at:

hlit//www.atsdr.cdc.gov/toxprofiles!tp/145.html#bookmarkO5 - ATSDR Full Toxicological Profile on
Radon

VIII. Selected Uranium Related-materials on the Southwest Research and Information Center Web Site:
Additional materials available related to renewable energy, nuclear safety, mining and waste management
and community development.

http://\vww.sric org

Uranium Overview:
hutp://www.sric.org-/raniumi/utresentation/4- .html -

Uranium Health and Environmental Research in Din6 Communities
- Brief History'of Uranium Development in Din6 communities
- Basics of Radiation Health Issues

- Sources
- Pathways of Exposure
- Review of Uranium Health Studies

- workers, general population, livestock, environment
- Case Study - Outdoor Radon in Church Rock
- Implications for Navajo Communities
- Educational Programs
- Resources for Information

http://www.sric.org/uranium/1 979-SRIC-
U RANlUM%20M IN1N G %20AN D%20M1 LLLNCG%,20PR IMER pdf

Southwest Research and Information Center - Uranium Mining and Milling: A Primer

Uranium developments in Southwest US - AZ and NM; Mt. Taylor Traditional Cultural Property Petition,
Uranium and the 1872 Mining Law
http://www.sric.or!i 1872/index .html

Navajo Nation Legislation
http://www .sric .org/raniumi/DNRPA .dd f

Dine Natural Resources Protection Act of 2005

From the SRIC Newsletter Voices From The Earth:
http://www.sric.org/voices/2006/v7n4/index html

CONTINUING TARGETS: New Mexico and Navajo & Hopi lands

htt/:i!/www.sric~orgi/voices/20O6!v7n3/index.html
New Uranium Boom Threatens Communities
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http://www.sric.oorg/voices/2006/v7n3/NewU Boom.htm I
The New U Boom: Speculation or Serious Development?

http://www.sric.org/voices/2006/v7n3/Necd Greed.html
Need or Greed? Uranium Prices and Demand

http://www.sric.org/voices/2004/v5n4/uspotprice.html
Uranium Price Rise.. Still No Need for New Mines

http://www.sric.org/voices/2004!v5n3/index.ltil
Uranium ...the problems continue

http://wvww.sric.org/voices/2004/v5n3/U MTRCA.htm I
Reclaiming the Land: History of Uranium Mill Tailings Clean-up - full report listed below

Environmental Justice Principles
http://vww.sric.org/voices!2003/v4n 1 iprinciples.html

http://www.sric.org/U Mill Tailing Remediation 05182004.pdf
Uranium Mill Tailings Remediation Performed by the US DOE: An Overview
Table of Contents - brief introductory "fact sheet-like" sections in bold italics
- Acknowledgements
- Summary
- Introduction
- UMTRAP and Uranium Mill Tailings Information Sources on the Internet
- Characteristics of Uranium Mill Tailings and the Hazardous Materials They Contain
- UMTRAP Uranium Mill Tailings Sites Before and After Remediation
- DOE's UMTRAP Project is a Unique and Significant Example of a Complete Radioactive

Waste Management Program
- Uranium Mill Tailings Radiation Control Act (UMTRCA) and Associated Implementing

Regulations
- Summary of UMTRAP Performance After 25 Years of Effort
- Ground Water Remediation and UMTRAP
- Cost of UMTRAP Uranium Mill Tailings Remediation
- Projected Cost of Long-Term Surveillance and Maintenance at UMTRAP Sites
- DOE Policy Developments Related to Uranium Mill Tailings Since 2000
- Reference
- Appendix A - Tables and Figures
- Appendix B - Photographs of UMTRAP Sites
- Appendix C - Summary of NRC Criteria Adopted to Implement the Uranium Mill Tailings

Radiation Control Act

IX. Radiation Exposure Compensation Act/Uranium Worker Compensation Program

http://wwvw.bhu.edui/fonnerworker/RECP- Factshcet.pdf
Radiation Exposure Compensation Program

lhttp://www.recalaw'.com/index.htm
In 1990, the Radiation Exposure Compensation Act (RECA) was signed into law by President

George Bush. The law established one time payments of $100,000.00 to uranium miners who suffered a
compensable disease. On July 10, 2000, President Clinton signed the RECAA amendments that expanded
the program to include uranium millers and ore transporters. Energy Employees Occupational Illness
Compensation Program Act (EEOICPA) of 2000 also included an additional $50,000.00 and medical
benefits for uranium workers approved under RECA.

23



If you or a deceased relative of yours worked in the uranium industry between 1942 and 1971, youmay be
eligible for benefits under the Radiation Exposure Compensation

http://www.recalawxcoii/faq.htim
Radiation Exposure Compensation Act: Frequently Asked Questions

X. Uranium Market

http://www.infornine.com/commodities/uranium.asp
Uranium Market Home page - INFOMINE

littp://www.goldletterint.com/egr/egr uranium.pdf
Uraniumletter International - "Uranium Price Remains on the Move," July, 2006 - 20 pp.

XI.News Reports

http://www.latinies.com/news/nationworld!nation/la-na-nava\io-series,0,4515615.special
"Blighted Homeland" - Four-part series on uranium problems in Navajo Country

Southwest Research and Information Center News Links Focussed on Uranium
http:7/w\ww.sric.org/news/index.html

See Community-Oriented Uranium Information Sites

XII. Nuclear Regulatory Commission (NRC) - Uranium Licensing Overviews
http://adamswebsearch2.nrc.iov/idmws/V iewDocBvAccessioni.asp?Accession Nunber-=M L070460009

Includes:
- 02/08/07 NRC Licensing Process Presentation by Stephen Cohen.
- 2/08/07 NEPA Process Presentation by J. Park.
- 02/08/07 Underground Injection Control Program Presentation by M. Ginsberg, EPA.

Materials from NRC-National Mining Association April- May 2008 meeting
http://w'ww.uranium-watch.oru/rirc nna workshop.2008.htm

Updates and NRC posting anticipated by June 1, 2008

XIII. Community-Oriented Uranium Information Sites

WISE Uranium Project
www. wise-uranium.oru

Uraniumwatch
wvww.uraniumwatch.org

Miningwatch Canada
www.miningwatch.ca

Western Mining Action Network
www.wmian-info.org

Indigenous Environmental Network
www.ienearth.orl

XIV. Uranium Policy Statements and Resolutions
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All Indian Pueblo Council and Navajo Nation Resolutions
http://wWw.uraniumlwatch.org!enviustice.hitiin

XV. Atomic Posters
http://www.orau.org/ptp/collection/Atoinicposters/atoni icmovieposters.htnl

Movie Posters

http://www.printsandpriitmakini.ýov.au/Catalogues/Works/tabid/57/I.riiView/Record/iteml.D/56672/Deft
ult.aspxI

Anti-Uranium Poster, 1978 (Spanish)
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ADSTRACT

SurilfAries -of. avai lIabile bac kgrounrd hydr'o) Inqical geo Iogic-l.,

and wvater qUall i t y daita indi cater? that there has been a sparcity of

hydcrolojgic and geologic data col lected within the designated

area. Fast water quality data was primarily restricted to those

of the Natiocnal UraniuM ReoUurce Eval uat i on (NURE) project. Data

from thi iu pr-o ject. al though he]pful from the standpoint of major

ion 0 and uranium distribution does not have reliable trace metal

anaIyses or ur.inii(m and r-adium isotopic results. This uranium

data from the NURE project indicated anomalously high ur anium

corncentrations from both sediments and groundwaters of the White

River furmation.

During the fall fo 1981 a comprehensive inventory of wells

and springs identified and described 721 existing well and 8

uignificant springs.

Detailed water' quality analysis was performed on 81 selected

wells, 6 springs and 10 surface water samples within the project

boundarie .

Lowe;it conductlviti vs were associated with wells of the

Ari karee unit (1-332 umohs/ cm 2) and highest concluctivities were

in artesian wells completed in the basal Chadron (x 1824
2

umohs/cm ). The distribution of , major ions .described an

evolutionary trend from a Ca-HCO, type groundwater in the

Ariiarep unit - to - a Na-St4 -Cl type groundwater from the basal
4

C.!adron. This evolutionary trend towards a progressively older,

!,nre mineralized and oxygqen depleted groundwater with age, allows,

urtiit idc:nti-ication of the rcOundwater source. The end members;

thn Arik.;-,r-cŽ and basal Chadron are most easily identified while

wct er presutlned to originato from the Brule and upper Chadron

an~s ha\v'u con I ~id.r-ablt overlap.

iJrani urn and radiumr cwoicenitratiions ranged from 0.02 '- 98.0

uti.)/ and <0.] 131 pCi/l., r(:pectivel y. Highest uranium levels

rIIErrL, l - tcU:I ed wi.th o. i di.i r, (j gguLluCdwaters in Bru e aInd upper

*--



Chadr-on Lunlitsi whi il).e 1)ightest Radium lovels probably are indicative

of adjacunt uraniuf oiare bodies. No samples from the Arikaree,

Drule or upper Chadron units had radium levels above 0.5 pCi/l.

Onily in the basal Chadron did radium amounts exceed the max-imum

contaminant level (MC..) of 5 pCi/i.

The pathfinder elements As, V, and Mo showed some positive

a~ssciation ,with uranium in the oxidizing well waters of the

White River Group . Arsenic levels exceeded the MCL of 50 ppb

in only one well water.

Nitrate levels in all well waters were low indicating

minimum Surface contamination.

Surface water quality appeared directly related to seepage

frum nearby units. Highest pathfinder element levels and uranium

concentrations were in streams cutting the White River GroUp. c....



Well-numbering system

Each well referred to in this report is identified by a

number indicatinn its location in the U.S.' Bureau of Land

Management's survey of Nebraska. The figure preceding N (for

'north") indicates the township, the figure preceding W

(for"1west") indicates the range, and the figure preceding the

lowercaase letters indicates the section. The lowercase letters

denote location within the section. As shown in figture 1, the

4irst o.i these letters indicates the quarter section, the second

the quarter-quarter section, and the third, if given, the

quarter-qu rter-quarter section. Thus, in this system of

numbering, a test hole or well in the SEI/4 SE1/4 SE1/4 section

17, Township of 30 North, Range 47 West, is identified by the

number 30N--47W-17ddd.

-ii i -



- 47W- I7DDD

Fig. System used for identifying
wells according to location
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INTRODUCT ION

T h e p r J . mary pttrpc:,.e of tti L projec wLas to providce a- water

qua~ 1 t v a'lIva, f or zin rtaof n~ort~w~t Eir- t :'~l

t () wn s1- j I.p poj j~cw 1 iar-ela witr def 1 rwý IA l ong thev Wh ite FAiver, dr ai na c

ai ni in Si oux and D~e~wi counti i es (.Fi gure A-3 (1I) ) . Of prinoci pal

coricern WA s the current. groundwater chemistry and the

hydrcjotgoogi ca.l rel ati anshi ps. Fi E-1dwcirh and anal ys~isi was a

coordi nated eff ort of the Di vi.si on, the Department Of

Envircsnmentatl Control. and Chadron State College.

Addit~iorwxl tLa s 1,,s o f this project included s .a o f

bactegrOUnd hydrologic~, genlogic a~nd w,-AtFeri qt.tl ity' invostigations

and an inventory of the locattion of all w'ells withini the project

area~.



Historical USUS Surface water,

Suspended sediment and .seepage records

Tasks A--I and A-4

Wa ter quality samples frcnt station 0644500 located near

Wit :ney Nh.)r-as.ka on the White River were collec:ted from August.

1969 throuift4h September 1971 by the U.S. Geological Survey (USDI,

1969a, 1970, 1971). The data demonstrated at general trend of high

dissolved solids at periods of low flow and low dissolved 5olids

at period'ds of high flow. This trend is prima-ily associated with

the concentration effects of evaporation during low flow stages.

Throughout this period contaminants such as nitrates and

pv!s.ticides remained at low levels. Uranium and radium aralyses

are not availbible in these reports.

No seepage or sedi ment studies are reported for the

i nvest i gated .1 rea; however point seepage measurements and

sediment characteri'stics from the Slim Butte , South Dakota

station on the White River were recorded during the mid sixties

(L<SD!, 1971a). Su.sp)ended sediment analyses indicated that a major

percentage of sediment load was from clay-sized particles.

According to Mike Ellis (personal communication), the clays were

predominantly bentonitic and presumed to be from dissociated

volcanic ash beds in Nebraska. Such clays would tend to release

dis:solved uranium to the river waters.

Several stream-gaging stations have been maintained by the U.S.

GeolOqical Survey within the project area. Station 444000 on the

Wihite River at Crawford has data for 1931-'43 and 1947 to present

(USDI 1 950. USDm, 1960, USDI, 1970, USDI, 1971.-81). Discharge

extremes in cubic feet per second are a maximum of 1580 and a

minum o04 2.7. Mean discharge is 20.2 cf/s.



National Uranium Resource Evaluation (NURE) Results

Task A-2

Eloth. stroam o-cdiment and groundwater samples were collected

in the northcern half of the Panrhandle (Alliarnce 1: 250,t00?C) sheet)

during 197Y. Scodiment sampling for the NURE program was performed

by Fliutpheri c Canrsultats International. Groundwater samp Iing

utilized studeint help from Chadron State Col Iege and the

Urniver'sity of Nebi-aska.

Stream Sediment Data

Approximately 10% a f the 52Z stream sediment samples

collected in the Alliance sheet were located within the

boundaries of the current project. Total uranium concentrations

ranged from 2.5 to 4.5 ppm (Arendt et al. ,1980). Thus

background uranium concentrations are ,lightly higher than the

average rrii,,-,1 ab,,ndance which is 2.7 ppm (Taylor, 1964).

Within the project area, high background level- of hot acid

soluble uranium occurred in sediments from the White River Group

and Pierre Shale. Adams and Weaver (1958) reported that most

marine' Shales such as the Pierre contain higher tha'n average

uranium levels and approach those of primary igneous rock•

(mainly granite). According to Piller arid Adams (1962) ash beds

with anomalous uraniu-im concentrations commonly occur in marine

Cretaceous shales in the western U.S. Similar ash beds frequently

are0 noted in drilling through the White River Group and

genera.iIly are considered by Arendt et al. (1980) to be the most

probable source of elevated uranium and arsenic (an associated

el emc mt ) I eve- s i n these Oligocene sedi ments.
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LirOUndwater Data

Thirty--;i;x rif tho c 51A grcundwater samples collected froml

evx i !t i ng we I I ni thin tho Al i ance Fheet are I ocateid in the

project area (Foldout A-2). Split s•rnpies were collected at: each

site o nuri•nq May - June 1979. One sample was analyzed for" nitrate

at the Department of Environmental Contral in Lincoln and the

remaining sample war shipped to Union Carbide Corp. in Oak Ridge,

Tern. for major ion and trace metal analyses. Temperature, pH,

alkaliniJ ty, hydrogen sulfide and conductivity were determined in

the field. The data (Table A-2a) are grouped according to

producing horizon. In some cases there is a low degree of

confidence in the assigned producing horizon since the

investigated area is geologically complex and lacking in

s•.ificievt control points.

Excopt For uranium, sulfate, chloride, arsenic and selenium,

the remaininng 27 elements (Table A-2a) were analyzed by

plasma source emission spectrometry. Uranium concentrations were

determined by either fluorometry or isotope dilution mass

spectrometry. Arsenic and selenium were determined by hydride

generat i on atomic absorption and chloride and sulfate were

determined spectrophotometrically. Details of sampling, analyses

and statistical procedures are presented in Arendt et al. (1979).

The resul t5 of the Alliance report indicated that the

Oligocene -Formations (Chadron and Brulp) of the White River group

provide the most favorable geologic unit for potential uranium

mineralization. This conclusion was based upon the occurrence of

uranium levels adjusted for total dissolved solids by the -formula

1O00(uranium/specific conductance).
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1 kE -2.M emIC2 8a7i qm ZlWSrl MIAcal e ru -rii an3 RPL M 29 low EL 1m)0
MI1S FEMMI FWM IJME im yim STU1 -

UP Rio. LEGAL LGOCTICA KUfL. rtU P R A 4TIS9 TEO?. pff 1.0. NJ 011. 2. Cab
lIFE M3P7HfEL 94-RJZU "It 4--.1cI ql I L I

3930:0 S2M-54V-S05A HS tI Ya
39030.1 3N-152M-Se4A O',5 Y1TaG

303171 31N-9-&7C H 9 Ta?9,l

3•$17 31f•l•, •-S 7 Ta/gal

303174 3.N-55-521cc X's 335 Ts

303175 31OR-54-$SO49 H 30 TaIU2I

302177 3N-54W-S76DB S 266 Ta

313178 SON-54-S60A 5 374 Ta

303101 31N-54W-S349C 9 30 2a

303109 311-5v-S15ta X'S 404 Ta

303194 33I-541-230 Rs 443 Ti

303125 32N-MV-S29tf HS! 282 Ta

30319 30f-S2W-S A S 260 Ta

303192 91-3-iA S 43 1`4

30S13 32N-',4K-S!iO.9 S 275 Ta

.403157 SOHM-5~SMDD H,! 312 Ta

30:198 aO-2- D B Yo Tat

;M, 0 H2f5VS75 1 26 Taw~j

.03201M 323 53U-S243 R a8 TA

1303212 3C-SIM-SOMJS . 177 73

,.03213 3lI-5131-3SM 6 3T Ta

3031 308-;• iC RI,• 344 TA

Rx bause; S--stott

12 7.7 ?.5 IN

12 7.5 5.7

12 5.2 5.6 0

14 7.7 6.3 a

15 1.3 8.1 NI

13 7.9 9.2 Im

13 7.9 7.8 0

.14 7.5 9.8 N1

14 7.7 0.5 10

14 7.7 1.5 NO

13 7.0 V.0 a0

14 7.2 3.9 F3

12 7.5 9,3 ND

14 1.0 10.4 it

14 8.0 95 3

14 7.2 9.5 IM

21 7.3 9.2

11 649 5S5 ND

12 7.1 7.2 1i

32 7.b 10.5 n

12 7.2 5.S G

14 7.3 10.3 1I

360

790

220

220)

230

230

420

340

470

470

3"0

340

330

410

430

770

40

530

5i

430

1.3 4.1

16 11

2. T.4

0.4 3.

5.2 1.5

7.5 g.

9.5 14

8.1 3.

6.4 5.~

7.M 7.1

7.7 4.7

8.7 6.t

3.;? 6.1

1.1 II

4.3 21

5,7 143

5.3 13

2 03 m6 a ( nO M.4 ( S1 O

5i 4, 1 10 (, CI 7,I 1204

1 4.3 W6 14 (10 7.1 (.12 60

3. 376 156 (if 3.9 (.12 67

1 16 112 54 (i0 4.0 (.12 6.3

7 I.5 175 5 (tO 3.5 (.12 14

1 2.2 154 (5 (to 6.4 (.12 76

1 4.1 120 (0 (10 7.5 (.12 74

3 6.1 14 (G (to 7.5 (.12 65

1 6.9 166 a5 (1o 7.1 (.12 65

1 7.7 170 (5 (10 5.6 (.12 71

4 0.5 162 (5 (10 5.9 (.12 70

4 4.7 I50 (5 (10 22 (.12 61

2 6.3 116 (5 (0 3.53 (.12 62

1 5.2 200 (0 Of V. (.12 64

Li .3 16 (5 (10 4.4 (.12 54

9 6.9 183 45 (i0 3.1 (.12 is

t 2.0 172 (5 (10 3.! (.12 77

1 2.2 19O 05 (10 4.6 (.12 7t

1 19 35. 42 200 8.4 9.40 7n

P. 9.3 231 3 (10 3.5 (.12 U6

4 3.6, 223 20 (10t 9 (.12 54

7 6.2 3U4 14 .04, L 8 . ,(.12 53

2.2 111 14 (10 M. 4.1 79

I I

II
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TmaE &-28 MuMw

&W P20 M FRW BIE MLE FWnM!

10 NO. LICAL L0ATouION I e ELV. PSUCIND TW. ON D.C n2S COO. 2 l P4 K W. so
IYPE EPTIIIL.I HW IN0 1 ' ANli 0 s/e 2 2

303031 M2N-1,34-30$A H,S 161 Tb 14 7.9 13 .1 3 10 41 4.7 33 7.2 t9O 14

303186 32N-53d-SISDC S 158 Tb 14 7.3 M.3 SD 39" 40 3.2 9.7 9.2 190 05

303187 32N531M-S07M N 33 Tb 12 7.3 2.9 NO 440 62 8.5 8.3 7.2 217 (0

303194 5IN-52V-SIBBD S 149 lb 15 8.3 5.1 N 520 7.5 0.7 .10 It 230 40

303195 31N-3?2-S302.A H,5 197 Tb 14 6.7 9.3 10 490 29 3.0 5.3 7.6 lo6 5

303196 3w-5L-SoIID P's 194 Tb 12 6.9 8.6 MD bo0 i? 4.6 54 It 334 Io

303216 3J1-5S'- A N 99 Tb 14 7.2 9.? 3 510 49 5.4 49 17 336 3

c'a

W3 IV

(00 2.7 (.12 71

(10 31 (.12 52

(10 3.1 (.42 82

(10 2.7 0.20 70

(t0 20 (.12 68

I 14 (.12 64



ID WI M1. AL M~AIMN Y2LL KELL PPRDIJWI
TYPE DEPF1((ta. PARIZO

303203 3111-51M-S1203 11 541 ThITc

303204 321X-SIV-5248 H,$ 49

303,^05 32A-B:M-S21AR Os 5? 4f

303214 32R-521-92420 i 49 1c14F

303N0 321-51K-SO3DC H.S 52 4

10 M0, LESL LMCATION ELL LtTLP I•UC1.
TYPE W•TH11ft.1 RMIM/

30.3202 3LH-i1-5MiB X- s 640 Tc

13072-D 319-52V-310rA Pf, M2 Te

Im•.
1C

14

16

14

13

13

Table 4-2a (rmtlmedln

,,IM C&, ,2+ p. +1 ,,' ; f c " NCO, so• c," Xý" n4" ,-
;1 .. I 4 C 12 0 SC1

1.@ .1 0 1040 11 0.7 IN41.9 29 M3 IV? u6 O. (.12 n2

7.4 I. a 1040 63 14 103 14 43 132 is (.03 (.12 so

7.4 9.53 7380 6i 1I, 283 20 32 7M2 78 so (.12 51

6. III 5s0 46 - 2.4 50 23 Si0 40 20 13 (.12 6f

7.4 2.? aI 1980 76 17.9 306 24 710 "0 .24 1. 03 .29 3

MIS FWO11 FM THE am a1m= gmIJ

T. PH D.C. Y2 62F 3 2- 4 -

14 8.4 4.7 In CA -3 0.2 10? 6.,z. 1 I 0 (to

17 8.2 1.2 a t1?10 1? 4A. 2u 12 :26 457 163

Ku
S

3d

(.0I

(.12

910i

72

I;Ii

ii
1!
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!ahte k- 22 O'ntinud)

bmgs JIM=~1K FRO rif ASirMM 41 Immb STmT

It,10 .8a AR Al As 1 64 S Co r to

303030

303 173

303174

303177

30M2Mi

303181

3018

30'184

303185

303192

303193

303191

303200

303201

(2

3..
'7

(2

(2

(2

(2

(

(2

(2

(2

(2

3

2

(2

2

3

3

(10 3.7 16

(10 7.0 158

(20 2014 Ili

(It 2.1 23

(10 3.7 23

14 2.3 26

(10 3.7 24

(10 3.8 26

(10 2.7 24

(10 2.4 24

(10 1.3 20

so 1.9 24

(10 3.7 31

(10 L.t. 24

(10 2.8 27

(10 4.7 21

(!0 3.4 26

(10 19 16

(10 5.4 49

lei

13.

23

17

32

91

51$II

1211

66

53

60

42

49

73

19

39

129

93

(30 (2 (4 -(2

(30 (2 (4 (2

32 3 3 (2

(30 (2 (4 (2

(30 (2 (4 (2

(30 (2 (4 (2

(30 (2 (4 (2

(30 (2 (4 (2

(30 2 (4 (2

(30 (2 (4 (2

(SO (2 (4 (2

(30 (2 04 (2

(30 (2 (4. (2

(30 5 4 (2

(30 (2 (4 (2

(10 (2 (4 (2

(30 (2 (4 (2

(30 (2 (4 (2

32 <2 5 (2

(30 (2 (4 (2

(30 (2 (4 (2

(30 (2 (4 (2

qnsg wi yj 2 uqfl

Fe U I
qill

24 10 (2

12 46 (2

17 23 (2

15 12 (2

I8 s $ . (2

16 15 (2

17 t1 (2

17 18 (2

16 12 (2

11 14 (2

17 10 (2

16 If (2

17 14 1

1I 12 2

I? 11 2

17 1' (2

1i 17 (2

(10 it (2

(10 35 2

(10 12 2

(10 It a

(ti 16 3

Co Ni So Sr V z. Ir 9

7 11 0.6 3i3 04 41

(11 A

10 (4

4 (4

(4 (4

(4 0

4 (4

(4 (4

(4 (4

(4 1

24 (

12 (4

7 8

(4 (4.

(4 (4+

0.6 127" 10 77

0.3, 294 t0 133

0.3 373 7 480

0.4 3S. 7 10

0.3 303 12 30

0.3 303 (4 43

0.4 303 (4 43

0.4 243 to 5s

0.2. 224 11 95

V.2 269 (0 42

0.4 247 (0 j0o

0.3 351 6 1167

0.3 174 21 1O0

0.4 206 8 121

0.4 396 (4 101

0.5 436 (0 100

0. 1371 13 t0

0.3 47r 60 I50

50,2 59 (4 52

(0.2 524 0 11.08

(0.2 407 9 134

(2 5.2

(2 40,2

5 20.5

2 ;,1

(2 5.5

(2 5.9

(2 3.4

(2 5.6

(2 7.7

(2 7.1

(2 4.0

(2 3.9

2 4.9

3 4.6

(2 3.7

(2 9s,-

3 7,0

4 12.2

3 2.7

(2 .0 '

(2 7.2

301212 2 4U 1.3 29 177

303213 Q2 31 1.3 29 321

4 303215 <2 20 4.5 34 28

All a1alymes fo I htvl#11; Sc (0 U2l; TI 12
. -I
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taeIt A - 2a t icmUfwd

Iff. Ism S-

303031

303186

30319$

•30395

303196

303216

Ag

(2

(2

S

(2

(2

Al Ai I , a

419 2.1 21 1~6

(10 0.6 28 29

(10 64 157 14

(10 4.2 30 61

(10 3.5 75 213

23 3.0 50l 113

to Co cr Ca

(S0 (2 (0 (2

(30 (2 (4 (2

(30 (2 (4 16

42 2 3 (2

36 (2 (4 (2

(34 (2 .04 (2

(30 (2 (4 (2

Fe Li g

( gfl -i I
(20 11 6

13 10 (2

14 14 7

.49 29 (2

17 20

U2 50 13

(to 37 (2

_A

fi

*1

(4

0(

11!

(4

14

So Sr v

,.3 395" (4

0.3 364 (4

0.3 437 (4

0.4 106 21

0.3 132 (4

0.4 1254 (4

(0.2 PC I 8

u

Za .Zt VZ)

214 (2 11Q

35 2 8,1

138 (2 6.9

6i0 6 0.4

66 6 9.0

34 (*21.t7

102 (2 19.1

I -

-1

All wlyi#Ifc {W 4e1 qj/11 kC 01 agil TI U2 qInj ad YJ 2 qI
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Table k- k.ustiotedl

MUL M~UM FM 19- WMS 063w, t.OO F.U& W~ PMl FWTJC

ID UNDO A Al As I ha Ce Cc Cr Cu Fe Li so
( ----- ---- ola 11

no Se Sr v Zn Ir U

30Q203

303204

303205

303224

30W59

(2 (10 6.7 647 23 (30 (2 (4

(2 (10 7.6 163 103 (30 (2 (4

2 (10 18.4 444 21 .(30 2 (4

(2 (10 7.7 12 88 (30 (2 (4

(2 (10 13.6 334 73 (30 (2 (4

(2 31 so (2 28 4 0.4 238 (4 28 .(2 5.8

(2 (10 87 82 12 (4 0.3 937 (4 23 U2 23.6

(2 (10 153 (2 q 4 0.4 1781 5 13 2 5.9

(2 (10 52 (2 (4 (4 0.5 784 (4 48 (2 18.6

(2 (10 258 (2 9 (4 0.5' 1239 48 34 (2 12.0

NIES C•FLEI• Im UiE o N S

I qf --- -- ---. - 3 flat I, ------ I

IDK MM A Al i s I Da Ce Co Cr Cu Fo LI M No Ki Se Sr V In Zr U

303202 (2 (t0 38 151 6 (30 (2 (4 (2 (10 31 2 (4 (4 O. 47 13 10 (2 5. !

303227 4 (10 (5 12t 8 38 1 (4 (2 (10 100 t M6 (4, 0.2 48 1! 4 4 .2.8
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TAIlS A - 2
SM-UND~ MIER1C~ 90 OECAL O1U1SUIE a VAJTZE m413 r

TA -- 4 Tb-lcig,- 11-c

EIM 13 12-i; 13 .-

StUM'1106 1.13 1.04 t.09 1.5

Ta lb Th1TcIKF Te Ta Ti TI•7c/4 7.

M8Umi21

23-443
200.3
141.7

33-197

S14.3

1.1.7
130

195.5

423-64+0
531.5
106.5

a7.54

St4.E'eATIUN 0.35

1.7-i.S 4.4-1.0
7.37 7.3P
0.5t 0.3V

ca 2f(2411)

8.0.-8.4

6.20

0.2

*1

I'D. l1i2ll =li. 2AMOUja

Ts lb ThibTc~p It Ta Tb TbITcIKp Ic Ta Tb ThiTc/4

3R213E 5.5-10.4
RMI 1.22
std. I"ATICN 1.?

2.9-13..1
1.2

1.07

2.4I-4.

7.1
2.43

1.2-4.7
2.•5
1.75

220M-790
NEAN 409.1
SIW AIu 146.1

310-690 590-1930
491.4 140b
fil.1 665.2

430-1V9
1210
780

MEAN
StdJ10IATION

16-42 7."-2
41.2 42.3

to 19.2

11-46
53

23.2

It

3-17
t0
7

so 2 Inn)l I+ ISOM
KK (aI/fl

tl Tb Tb/Tc/Z It Ta Tb TbITc p Itc Ta Tb TbllcIgp

lM!SE 0.4-11
RUNY 7.43
std.REVATIGH 2.88

0.7-2.5 0.7-17.8
4.54 6.68
2.20 6.56

O.24.1

2
1.95

URG~E
Amn
stdJEvlTI

3.4-113 613-108
20.26 36.2

29.1 33.9

50-306
MIA4
"?.7

107-262
164.5
77.5

ItME.gm~fv6l

2-30

7.52
6.42

7.2-11
10.74

3.96

I5.2

3,72

Cc T

Ts Tb Tb/Tcf4 It
3

Ta Tb Tb/Tc/Kp TC

2-
4

ta Tb Tb'TIc/4

m(5456 (5-40 40-400
MA•A (17.68 (16.89 400.2

Si.YI4U N2.61 )14.6 367.2
SM.VTIlAIM

20
20
0

1.1

1.1
0

LEA

nd.METN

147-344 I -336
20.62 239

6U. 5 62.P

300-710
441.2

45.87

I1W326
M5

Tc

M.-12 j
9.40 1

2.60 I
.1

TI

20-457
238.5

218.3

Te

(16-765
+67.5

Ta Tb T•r/7cX Tc

CI 1:21"h 1
Ta, I b ,thT.r~i.•Ta ib Tbflcft; Tc

3EaJI 10.20

2.7-31 (.06I-58I

11.50 (15A
11.3 )22.17

(.08•-5.1

(1.57
)IM!

smamii

C{l2-.40 (.12-.!t (A2-.281
L(.13 (113 (.15
M&0 3.03 M;.

(.12 ROM (10-200
(19.64

s~.vz~z m33.5

GO•- H!
(10-11
(0.13
30.35l
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TANle I - 1acMlAE!d

lia 2 (zq;I,

Ta l Tb/TUlt It Ta lb Tbfllc!4 Ic

Al Wq!)

It T o/TiIT~Xp

(10- so (10-28 (10
stw (6.41 (.26.3 2o
RM.dIE'WTII H16.31 A-,30 )o

VU .3-70 52-92 31-72
fmA I
StUCEVlAIN

64.01 67.43 1,7.6
14434 E. 35 12. la

1-72
40.5
31's

VA (2.23 (2.u
std.wr1AUm W042 H1.34

(2
)Q

(2-3 (2-5 (2-2 (2-4
(3
20

(10

)I0

As NVgID I tq11) Is (OgIll

To Tb TbITcIKp it

P, "E 1.3-I.9 0.6-64 6.7-18.4
UA ..1 4.21 12.01 10.80
Std.IDVATIGW 3.13 21.33 4.52

(5-39
(21.50
Ml.So

PM-158I 20-137 12-647 131-1216
NFA 39,73 63.43 329.40 483.5
StdMA TOl 33.13 41.47 220.03 532.5

Ta Tb Tb!Tc/Kp Tc

TA Th lb/TtI(4

M.1-128 14-213 21-103
A 7I641 36.71 42.00
U.0VIAUIM. 66.27 64.07 33.25

fr sIqlll

TI lb lhltcap

(4-3 (4-5 (4
aIm (4.09 (4.14 (4

SU.SIATION 30.29 A035 X0

+7

Ct (Coll)

To Tb Tb/TclI4 It

FAlo1SE (30-32 (30-42 (30 (30-38

LCAR (".1s (32.57 (50 (34
Std.VEVINTIOS M0.57 )4.37 )O A4

am <2-5

mo - (2.19
St<2,1M W0S

I <2I 2-2 (2-2 (2-q
(2 (2 05
)0 N0 )3

(4

30

cc, iuini Fr lagn) U Iutg1)

Ts Tb Th, "Tc/rp Ta Ta n lbflc/ql I

P;xai (2

;Sti.MIAilTIM )0

(2-lb (2 (2
(4 (2 (2

H4.9 )o A0

vim (10-24 (10-46 (S-31
WAi (15.32 (17.71 U14.20

StU.§EVIAJ M3.52 M12.57 A8.40

(10
(10
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T& Th Tbflc/Ip

RA ~ It1- M6 10-50 50-258
20.00 24.0 120

SU.2PV4TIMI 14.94 14.13 n.42

It

11-101
65.5
34.5

I
1qn1) m (ngi

Ua Tb ThlTcl/p IT

VISE (2-8 (2-33 (2-82 2-10
5Ek1 (2.59 (9.29 <I1.0 i
Std.DEUATIU M1.73 30.36 1 32.0 4

Ta Tb roirlum TC

WE (4-21 (4-11 (4-28 (4-16

MW (3.77 03.57 (12.40 (t0
SnK m IATrca )3.3 )i277 )2,.-"2

7, Th ,TtlTc/1p

ma (4-11 (4-13 (4-4
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td.NV'.AT1I3 M1.80 M3.1S 30

Ic

(4
(4
30

,2.



WETLL. it LEGAl. LOCAT1011 DErPTH USES
(FT.

3i 7 Os, 5.W (16 AA 125 HOUSEHOLD
31 F430N p W 06 AC 60 HOUSEHOLD
519 301.1 54A 06 ^C 30 HOLSEHOLD
-1,.20 3(N WVi.I.,J 06 AC 30 HOLISEXHOLD)
"21' I "I -- A 06 PC 30 HOUSEHOLD

.31N ,,N 74 Di-,, 7?. HOUSEHt]Lr.:, ';TOC*
oz- Z1 N L.'W 26 CC 90 HOUIS'C IOL..- STOCK

I:•, 30•.N L`W 4 • ('1 AC 60 STOMCK'

C25 30N 5.3W 1 DD 390 STOCK
526 13011 5'"m 15 AD• Z,0 QT•K

i7 N r", WJ 35 DA 80 HOUSEHOLD, STOCK
TN2a 3IN '5 W 3. AA 60 HOUSEHO1.D
-29 30N 5W1J (1 AD 60 HOUSEHOLDq STOCK

Z30 SON 53W 12 AC 30 STOCK
3331 3N 53W 11 CD 38(1 STOCK
332 3(N 53W 1 B D 60 STOC K
333 30N 52W 07 CC 50 HOUSEHOLD
.334 30.N 1'53W 04 AA 104 HOUSEHOLD, STOCK
335 3ON 53W 04 DD 128 STOCK
336 32N 52W 26 DB 40 HOUSEHOLD,,STOCK
3.37 3ON 54W 01 BD 30 HOUSEHOLD, STOCK
338 3ON 54W 01 CC 60 STOCK
339 5ON 54W 12 BD 60 STOCK
340 30N 54W 11 DE 220 STOCK

N30N 54W 14 DO- 220 STOCKl
342 3(N 511W 24 DA 160 STOCK

343 SON 514 15 DC 64 STUCl
44 7,01N 54W 12 AA 60 STOCK

345 30N 54W 04 AC 230 NOT REPORTED
346 30N 5.W 35 AF 200 STOCK
347 3ON 54W 05 AB 180 STOCK
748 3N 53W 06 DC 40 HOUSEHOLD, STOCK
349 30N 53W 06 DC 70 STOCK, HOUSEHOLD
350 3ON 53W 07 AC 40 STOCK
351 3 ,N 5 W 07 CA 50 HOUSEHOLD
352 ZON 53W 07 AB 40 HOUSEHOLD
:353 .30N 55W 07 A- 40 HOUSEHOLD
354 3ON 53W 34 CD 252 STOCK
355 30N 531.1 26 AC 180 STOCK
356 S0N 63W 26 9D 210 HOUSEHOLDSTOCK
357 SON 53W 27 CC 310 STOCK

5 30N 53W 27 DB 270 STOCK
359 3ON 53W 27 PD 290 STOCK
360 30N 53W 34 CA 252 HOUSEHOLDSTOCK.
361 -30N 53W 34 CA 300 STOCfL::• IRRIGATION

-23



WFLIL It LEGAL L.ODCAT O1N

"• 62
363

364
.t,5

367

3"61

372

374
375

376
Z377

379
306

38 1
382
363

3134

3i86

391
.."% V 74

897
396

2

395

3797

494

399
41 () I

,q 01

405

4U7

3ON
30N

30N
30N
SON
SON
SC0N

SON
.SON
S0N
S()N
S0N

7SON
,.SON
SON
30N
30N
30N

30N

SON
30N

3IN
31N
50N

1NO

3IN
30N
7,N
3SN
3ON
31IN
31N

• .5 1 N
:MN

31N
3IN
31N

3IN
Z0N
3oN

UON

5 7 L, j

5 3

5.,

53W
5:31,,

53W
53W'
5:3W

53W
5.7:W
53W
53W
53,W
52W
52W
52W

52W
53W
53W

53W

52W

52W
52W
52W
52W
53W
524
52W
52W
52W

52W
52W

54W
54W
54W
52W
52W4
52W

52W

35

2121
2 1

,. IS

15
15

232

10C
08
17
03

26

35

31
31
31

31

25
2"?

-3

2 9
-!r:..

20

29
0_
23
15

15
374
04
04
07
18

ADCC
CC

A D
CA

AD

CD

CA

DC
c El
AD}
CD
AA

BC
AC

AA

PC

DB
FA
BCc
AC

AC

DB

DB

BA
CA
BD
AC
CA

CA
DAA
BDS
AC
CA
,CA

DEFPITH
(FT.)

270
250
252
30 C
270

240
140
300

90
2 !5 0
260
270

1E3

64
62

400
440C
400
110
100
s0
90

N. R.
3100

166
1 C0
160
160

90
65

190
10

120
120

60
250
408
400
1 SC

N.R.
40
50
70

STOCK
STOCK
NOT REPORTED
HOUSEHOLD, S rOCK
STOCK
NOT FREF'OI'tf"FD
HO.ISE HOLD, STOCK

STOCK
STOCK
STOCK
HOUSEHOLD STOCK
S'T- CIh.
STUCK
HOUSETOKLD, ST'CK
STOCK
STOCK
STOCK

STOCK
STOCK
STUCK
HOUSEHOLD
STOCK
STOCK
HOU16L-HOLD., STOCK
NOT REPORTED
HOUSEHOLD., STOCK
HOUSEHOLD, STOCK
STOCK
STOCK
STOCK
STOCK
HOUSEHOLD, STUCK
HOUSEHOLD, STOCK
STOCK
STOCK
HOUSEHOLD. STOCK
STOCK
STOCK
HOUSEHOLD, STOCK
HOUSEHOLD, . STOCK
HOUSEHOLD
STOCK
STOCK
STOCK
HOUSEHOLD, IRRIGATION

UISES
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WEL.,. t L.i:UAL LOCATION DEPTH USES
(FT.)

4Q15 4 54W I(1 MA 260 STO)CK
409 30N 12W It t EIO 60 HOUSEHOLD)
4rI0 );0N St2W 00 ) D 60 HOUSEHOLD
41 301 '1 52W, 19 D' A N. R. HOUSiI-IOLD
412 301 52W 20 P A 250 HOUSEHOLD, STOCK
4173 ,0W 53W 24 D D N. R. STOCK.
414 3 tN 52W 2B DD 320 HOUSEHOLD., STOCK
4 15 30N 521 20 'C 35o STOCK
41 :, 30N 52W 20 AC 310 STOCK
417 30\ 52W 17 B1D 310) STOCK
410 3011 52W 35 DC 190 STOCK
419 30N 52W 34 [D 100 I.m)STOCK
420 30N 52W 35 D B 10D HOUSEHOLD
421 301 54W 03 CA 2o0 STOCK
422 301N 54W 16 DD 400 STOCK
423 UON 52W 26 C,(A 40 HOUSEIHOLD. STOCK
424 30N 52W 26 DO 360 ABAINDONED
425 301 52W 26 SC 260 STOCK
426 30N 52W 26 CB 360 STOCK
427 5ON 52W 27 DA 350 STOCK
428 30N 52W 33 AD 320 HOUSEHOLD. STOCK
429 30N 52VW 32 AC 300 STOCK
430 3014 52W 32 i0B 300 HOUSEHOLD, STOCK
431 301) 52W 37 CB 250 STOCK.
4:32 30N 52W 33 BD 280 STOCK
433 -0N 52W 36 BA 150 HOUSEHOLD, STOCK
434 30' 52W 36 A C 1 80 STOCK
45 3N 52W 25 CA 160 HOUSEHOLD.STOCK
4 e6 30N 52W 3B BC 200 INDLUSTRIAL
437 30N 52W 30 DA 300 STOCK
4:3FI 30N 52W 29 CA 200 STOCK
439 30N 52W 31 BA 300 STOCK
440 30N. 52W 11 CC 400 HOUSEHOLD, STOCK
441 30N 52W 11 CC 430 HOUSEHOLD
442 301 52W 23 AC 285 HOUSEHOLDSTOCK
443 30N 52W 25 BA 180 HOUSEHOLD
444 30N 52W 25 BA 180 STOCK
445 30N 52W 23 DC 200 HOUSEHOLDSTOCK
446 30N 52W 23 CC 400 STOCK
447 30N 52W 24 AD 265 HOUSEHOLD
440 30N 52W 27 CA 190 STOCK
449 30N 52W 27 AA 180 STOCK
450) 30N 52W 24 Do 265 STOCK
451 30N 52W 13 DC 150 HOUSEHOLD
452 30N 51W 30 BD 200 HOUSEHOLD
453 30N 51W 30 BED 105 HOLJSEHOLDSTOCK

-26- "



WI- I. L It L..l*_AI. L(17I/CA I ON DEPTH

(FT.)

4 ':,5 *UN ,'I N *) BD 1.235 HOUSEHOLD
O,63N 51I I :, WD L20 ') GTOCK.

4 3015I 51w 1 CrD 27EJ HOUSEHOLD,STOCK
4 :) JUN 5ul, '.:.o0 B) 260 STOCK,
4. 31N 51W V .0 BD 240 PUBLLIC SUPPLY

4 (51 30N 2 FI 1.25 HOUSEH-IOLr), I RR I GAT I ON

46 ei1 30N 51W 2 BC 35 HOUSEHOLD, qSTOCK

462 30N 51W 32 C A 60 STOCK
46b.' 3N0 51W 32 AC 270 STOCK
464 30N 51W 3N I ()0 NOT REPORTED

465 30N 51W (8 ( C 260 NOT REPORTED
466 S I5W :7 CD 150 STOCK
46/ 30N 51W 33 CD) 150 STOCK
46F. 30N 151W '7- AC 200 STOCK
46? .ON 5 1W 20 DD 165 HOUSEHOLD, STOCK

.7 30N 5W 21 AD 232 STOCK

471 30N 51W 20 CC 150 STOCK
472 30N 51W -29 AA- 130 HOUSEHOLDSTOCK
473 30N 51W .29 A0 184 STOCK
474 'J0N 1iW 21 AC 220 HOUJSEHOLD,STOCK

475 30N 51W 21 AC 260 HOUSEHOLD, STOCK
476 r0N 51W 19 A:D 340 STOCK
477 .on W '28 AA 300 STOCK

47E 30HN 51W 20 AA 200 STOCK
4 /9 30M 51W " CC 100 STO0K

41,3O '30rN 51 W 23 CC 150 STOCK, HOI.UVSEHOLD

4101 ZON 51.W 23 CC I 00 HOUSEHOLD, STOCK

4 12 30N 51 W 23 CA 100 HOUSEHOLD, STOCK

4 " Ff..N 51W 14 A A 310 HOUSEHOLDS, TOCK

4 3IAN 1!,1 22 DD 65 STOCI
48 :70N 51W 23 CA 180 STOCK

416 Q0N 51W 15 DD 200 STOCK

1Fl7 30N 51W 15 BC 310: STOCK

4Qfi 30N 51W 15 BC 310 STOCK

489 30N 51 W 14 AL) 300 STOCK
41 9 30N 51 W 2.7 AA 80 STOCK
49 1 30N 51 W 27 DL) 50 STOCK

.39IN 51W 23 DD 200 STOCK

493 b0N 51W 28 CC: 50 STOCK
030N 51W 29 B B 200 STOCK

495 30N 51W 34 CC 225 STOCK

496 30N 51W 3 6 C; 101) STOCK

11;17 30N 51 W 36 R3B 100 STOCK
30N 5W I W 25 AC 150 STOCK

501 30N 51 W 24 AD 1!;o STOCK
30N 51W 24 AA 120 STOCK



WELL.L- 44 1. rGAIL LOCAT I ON

503
5 (04

505
I506
507

5o9
510
511
512
513
51.4
5515
516
517
5JB
519
520
521
522
5231

526
527
5':)20

529
530
531
532
5.27..,5- -:,4

5315

536
537
538
539
54 (0
541
542
543
544

545
546

547

.,,ON

30N
31 N
31N

3 N

3 IN

31N

31 N
3 1N
311N
31N
31N

31 N
3i N
.3iN
3iN

31N
31N
31NSs I N~

31N

1 N
31N
31N

31N
31N

7 .5 1 N

31N

3ON
30N
30N
-ON

3iN
30N
30N
3CIN
31N
31N

30N
30N
3iN
3IN
30N
31N

31N
3,1 N

51 W
514W

54W

54W
54W
54W
54W

501
50W

54W

54 L'
54W

5.4W
,54W'

57-7 W

5': -2 W

52W
5421
51W
514

51W

54:52W
51W

51W

54tJ

IS 1,4

51W
54W

54W

51W
51W

54W

54W

54W
54W

2A
13
24

03

17
17
21
21

28
16
09
22
72
222

27
26

08
24

11
19
34
056
06

11
14

12
05
31

*., -5

(i3
17
16
04
69
34
20

20
24

C; BA 1DA

DD

C C

c BA~ c

DD
AC
AC
Cc
Bcr
DC

CD
DA,
BC
DC

DD
3BB

A. ri

CD
BD

All

CB
CD
BIA

AC
CA
BA
CD

Cc
DA
DC
CA
DD
AS
AA
BC
AA
CA
CD

DEPTH
(FT.)

120

350350(
S50
3001
300

400
400
100
400
400
400

350
400
250
Z50

400
36(1
560

360
360
515
300
125

50
50

140
320

40

PC)ISO180

60
280
275
250
250
250

35F

400
280

USES

STOCK
ST C)CKSTOCK:
STOCK

GSTO0CKf. -' US.HUISTOC K
STOCI< ., HOUSI:--HFWLD

STOCK*

STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK

STOCK , HOLJSEHOLD
HOUSEHOLD, STOCK
STOCK•
STOCK
STOCK
NOT REPORTED
STOCK
HOUSEHOLD
HOUSEHOLD, STOCK
STOCK
HOUSEHOLD
STOCK
HOUSEHOLD, STOCK
HO)USEHOLD, STOCK
S*rOcK
ST OCK
HOUSEHOLD, STOCK
HOUSEHOLD. STOCK
STOCK
STOCK
HOUSEHOLD, STOCK
STOCK
HOUSEHOLD
ST.OCK
STOCK
STOCK

.28-



I,, tL L .E(AI.. LO-C.ATI(.N DEP'TH USES
(FTI.)

4 F3 31 At EAW DC 250 STOC:K
549 OQN 'i4W-J 02 CD 140 STOCI<

C5 30N .j4W Of,' Af[. 30IS STOCK
I 30M' 54W 10 CB 8JC HOUSEHOLD, STOCK

055 3014 54W 05 C D 40 STOCK
301, 54W 06 DC 360 STOCK
5$uN 54W 06 AA 300 STOCK

555 .N.cI 54W 22 CC N.R. STOCK
556 31N 53W 27 AA 60 HOUSEHOLD, SrOCK
557 31N 57rW 27 A El 60 STOCK
550 31N 5C'.W 26 ALI 60 HOUSEHOLD
559 31N 53W 26 AB 60 NOI REFPORTED
560 31N 53W 34 CD 70 STOCK
56 1 31N 53W 26 CA 60 STOCK
56-2 31N 54W 3 0 B B 200 STOCK
563 31N 54W 30 AC 150 STOCK
564 31N 54W 29 CA 120 NOT REPORTED
565 31N 54W 26 A[ 250 STOCK
566 30N 52W 08 AB 100 HOUSEHOLD,STOCK
567 30N 52W 08 ABE 100 STOCK"
560 30N 52W 08 AS 100 HOUSEHOLD
569 30N 52W 09 AB 100 IRRIGATION
770 'ON bSW 31 DD 160 HOUSE-HOLD, IRRIGATION
571 30N 51W 31 DA 160 IRRIGATION
572 30N 51W 31 AD 100 STOCK
577 30N 51W 31 BA 160 STOCK
574 30N 51W 31. D D 100 STOCK
575 31N 53W 19 AD 220 STOCK
r.76 30 1N 5S1.W .35 AC 200 STOCK
577 31N 54W 27 CA 350 STOCK
57B 31N 54W 27 DC 320 STOCK
579 31N 51W 29 DA 60 HOUSEHOLDIRRIGATION
5' 31N 53W 26 BC 60 IRRIGATION
"5131 31N 51W 21-) CS 50 PUBLIC SUPFPFLY
51! 31N 53W 22 CD 100 HOUSEHOLDq IRRIGATION
5,-6 31N 53W 27 CC 125 WILDLIFE
511-7 31N 51W 33 AA 27 HOUSEHOLD
b E) 9 30N 51W 02 BD 213 HOUSEHOLDqSTOCK
599 31N 51W 35 CC 220 STOCK
590 30N 51W 02 AA 210 STOCK
591 30N 51W 01 CA 200 STOCK
5j92 31N 51W 35 DS 300 HOUSEHOLD, STOCK
59.7 30N 51W 01 CA 300 NOT REPORTED
:;911 30N 51W 11 AD 300 STOCK

30N 51W 12 BD 300 STOCK
5926. 30N 51W 10 AA 300 HOUSEHOLD,STOCK

-70-



WELL. it L.EGAL LO:CAT'ION D)E:1P TH USES
(FT,.)

597 30N 5 1W 10 AA1) 300 STOCK
59N 3 iNa 14 10 AL) .00 STOCK

5V9 ::01 N"I.W."2' C 5 0)0 STOCK
S31 N : 14 20) CC 70 H0US[:*HOLD, STOCK

601 31N 51W 29 BC 79 STOCK
602 11" 5'111 20 (t'. 60 HOUSE 1. HOLD A ;TOhCK

1 N t 1 14 20 AC 90 STOCK
Z,1 11114 t:;IW 19 AD N. R. STOCI.

61 7 N21,h 5,4W 14 L)b 396 STOCK
61E- 2 N 54W 14 SO 409 STOCK
632N 42W 35 CC 70 STOCK
6211 30N 51W Qi9 DA N.R. STOCK
633 31 N 51WN 5 DC 140 HOUSEHOLD, STOCK
634 30:N 521W 15 CC 320 STOCK
635 30N 52W 15 CC 330 HOUSEHOLDSTOCK
636N 3ON 52W 16 DB 300 STO[CK
637 30N 52W 21 BA 300 STOCK
638 30N 52W 21 DA 400 STOCK'
6e9 30N 52W 14 CB 280 HOUSEHOLD,STOCK
640 SON 5214 01 )I 85 HOUSEHOLDSTOCK
645 31N 52W 24 AA 80 STOCK
646 31N 51W 30 DA 175 STOCK
647 31N nlW .U aViB 100 STOCK
64) :IN I51W 31 4A 120 STOCK
1,65 :;IN 53W 24 D)D 150 STOCK
669 70N 51 W 29 CC 180 STOCK
672 *7,ON WIN1W 13 CD 280 HOLISLEHOLD, STOCK
67t 32N 53 W 17 DA 130 HOIUSEHOLD, STOCK
679 31N 54W .33 AD 200 STOCK
60- 70N 53t7J 10 DA 300 STOCK
603 3ON 54W 23 AA N.R. NOT REPORTED
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THE FOLLOWING WELLS ARE IDENTIFIED AS CHIADRON

WELL. 11 i. EG'jAL .CiCATI (IN

015

Q) 17
017

021

024
020
0:)154

i117
11 E

119
120

133

I'll
1 436

141114 IS
1 '14

*1 7

149(-E

219'

220

22c

1-2 N

32N

32N

3211
32N

32N

3214

32r,
32N
71214

32N
32N
32N
32N
32N

32N
32N
321\1

32N
32N
32N

32N

321 N
32N
32N
32N

32N
321N

32N1
3211
32N
321432N

2N
'32-N

5W.tq

52W
W

52W
5";:Wv-; 2 W

52W
52W

•W

52W
52W
52W
52W
52W

52W
52W
52W
02W

52W
52W
52W4

52W
52W

552W
51 W

52W

52J. w

51 W52W
52W
521W
52W

52W

L2.'.1.

52W

15

1 4

17

10
21
17

013
07
12
04
11

10
I 0
09
09

15
27
27
34
26

'3

24
14
2Z
23-

2-
315
7%, 4
34

34
26

26

-5
M35

35

IA)
A D

AADI)
J) D)

DA

DO
DA
EID
'AC
AA
CC

DC
DA
DD
cCC
DC
A A
AA
)AA

DD
CC
BDA
A D

DC

DD
AD
A B

P(B
A D
AA
A A
cCC
D D
BD
A D
D C
DC
ElD
CB1
DD

DEPTH
(FT.)

30
N. R.

35
40
15
35

N..

40
30
30
30
370

150
45
30
35

65
40
50

40-45
100
1O00

250
60
3b
65
50

N.R.
40
35
35
35
55
50
30
30

II.R.
52
35

100
160

3o
35

480
35

HOUSEHOLD, SToc]i<
1H0LJSEH-L)LD, S £"1UCI;:.

STOCK
STOC K
S TOK U
HOIJcEHOt.D, STOCK<
NOT REPT.
HOUSEHOLD, SiTOCIk:
HOLJSEHOL.D
HOUSEFHOLD
STOCK
HOUSEHOLD, STOCK
STOCK
STOCK
HOUSEHOLD, STOCK
STOCK
HOUSEHOL.D, STOCK
HOUSEHOLD, STOCK
HOUSEHOLD, STOCK
HOUSEHOLD, STOCI<
ST DCK
HOUSEHOLD , STOCK
ST OCK
HOUSEHOLD, IRRIGATION
STOCK
HOUSEHOLD
STOCK
HOUSEHOLD, STOCK
HOUSEHOLD, STOCK
HOUSEHOLD, STOCK
HOUSEHOLD, STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
STOCK
HOUSEHOL.D, STOCK
STOCK
HOUSEHOLD, STOCK
NONE
HOUSEHOLD, STOCK
HOUSEHOLD, STOCK

STOCK, IRRIGAT ION
STOCK



WE.LL I L) LE GuA L LOCAT ON

290

623.

62.2

627
6552
653
655
656
657
673
67-?
6B2

902

904

9( 16
907
911

I Pl All ~BM !5' 51 W '25 DD

3 N 51W 1 AL
""M 5 114 074 C C

61a IN 51W 0VOfD

3N 512U 2:: r)

7N 512W 3.6 CC
.,IN 51W 07 A. C

321. 5'N4 ~;!15 C c
3 1N 50~.1 L5. TEf D
31N 52W 072 CA
32N 52"'W 13 DC
32N 52W 27 DA
32N 52W 27 DA
32N 52W 27 DA
32N 51W 19 CC
32N 5114 19 CC
31N 52W 01 CA

CERAiMIC *CRAWHI)R~jD

7 C 0 ýiT C~ JP, WL]R D
2N 51,C 1 1) F 0"

'520 52W 7 c 1
SOUT IATF, C--,WFRDA

119 L ,INP, CRAItW FO1D

DPT:prH
(FT.)

50

675

620

60
N. R.

40
198

N. R.
50

125
2900
28t:)

610
260

60
670
110
110

9 C)

75
600
300

N.R.
28H0
19E
2015

N. R.
160

L JS 1-13

STO)CKh
HOLJ2EH-IOLD), STOCK

UHOO10L.i), S TOCK
STOCK
STOCK'

HOUL*,.,[H(h.lI.) .•1]OCl:::

EMPTY HOUSE
HOLUBEH-JL_)
IRRIGATION, (ARTESDt
IRRIGiATION, (ARTES I

STOCI
HOLUSEHOLD,` STOCK
STOCK, (ARTESIAN)
STOCKI.', (PARTESIAN)
IRRIGATION
HOUSEHOLD, STOCK
STOCK"
IRRI.GATrION

IRRIGATION

HOUSEHOLD,) STOCK
STOCK
IRRI GATION (ARTESI AN)
I RR I GAT ION (ARTE,-I AN)
IRRIG ATION
IRRI GATION (ARTESIAN
I RR I GAT I"ON
IRR IGATION
IRRHOUSHON
HOUSEHOLD

"32-



THE FOLLOWING ARE IDENTIFIED AS PIEIRE FORMATION

WEL.L ID. LEG(AL LOCATION J)-:FrTTH USES
(FT*.)

199 32N .... t*J 20 B~ 20 NOT REF"I".
)32 .- I ,W I (' )D 75 STOCK

21 12 .5N 1 IN 08 PA N. R. STOCK
2..32111 '5 Ij 09 AA 36 NOT REPT.

-32N IW (")9 AA N. R. STCI-K
204 "3,2NN 5 IW 09 AA 47 STOCK
2(5 32N 51W 17 B b 40 HOUSEI'HOLD
206 32N 51W 17 DD 50-60 STOCK
2)9 32N 51N 19 BA le HOUSEHOLDSTOCK
213 32N 51W 02 CC 30 STOCK
21.4 32N 51W 02 CC 30 NOT REPT.
215 32N 51W 09 BB 35 NOT REPT.
216 32N 51W 04 CD 35 NOT REPT.
217 32.,;.N 51W 21 A B 60 HOUSEHOLD, STOCK
218 32N 5V4 17 AC 60 STOCK
2:26 321 51W 13 DD 31 HOUSEHOLD
227 32N 51W 13 DO 31 HOUSEHOLD
220 32\ 511 1-3 UD 31 HOIJSEIEHDID, STOCK

3:79 •21 IW 1., DD '0 NOT REF'T.
24(i) 32N 51W 25 1DE 44 HOUSEHOLD, STOCK
241 32N 51W 25 Ak 26 STOCK
248 32N 51. W 13 AA 25 STOCK
284 32N 51W 14 CA 40-50 STOCK
2-88 32N 51W 03. DC 28 HOUSEHOLD, STOCK
291 32N 51W 12 09 5Co HOUSEHOLD
498 32N 51W 01 CA 26 NOT REF"T.
499 32N 51W 11 AC 39 NOT REFT.

321 51W 16 CD 45 STOCK
0 32N 51W 20 DA 27 NOT REPT.

607 32N 51W 01 AB 50 IRRIGATION
608 32N 51W 15 CA 100 HOUSEHOLD, STOCK
609 32N 51W 15 DA N.R. STOCK
610 32N 51W 15 CA 100 STOCK
6111 32N 51W 16 CD 60 STOCK
61.2 32N 51W 14 PS 35 NOT REPT.
6 32N 51W 14 DB 35 NOT REFT.
614 321. 51W 14 E1B3 35 STOCK
615 32N '51,W 21 BA 60 NOT REFT.
616 32N nlW 20 AA 41 NOT FF"T.
6 32IN 51 W. 2.5 50 50 STOCK
6 5 3.N 51W '.I DC 50 HOUSEHOLD

2.N 51,W 2(' CB 60 HOUSCHOLD. STOCK
3., .- 52 4 AD 40 HOUSEHOLD, STOCK

6,'A 32N 51W 25 CC N.R. NOT REPT.

-33-



THE FOLLOWING ARE LISTED AS IN THE MURULE FORMATION

WELL ID LEGAL LOCATIUN DEPTH USES

(FT.)

Oil 32N 52W 17 DD 20 HOUSEHOLD (SrRING3)
O..2 32N 521w 17 DA 50 HOUSEHOLD, STOCIK1"
013 32 52W 17 DO 1-0 HOUSEHOLD, STOCK
02 00 7,21\1 ,.:'tW 04 CD 28 - HOU SEHO L.D., STOCK
027::, 32N 5Z3W 12 AA 45 HOI GSETOLD
0,.16 32N 53I 11 D D 200 IRRIGZTION
027 32'N ;.53W 05 AA 100 HOUSEHOLD, STOCK
029. 31N 52W 14 DA 40-F5 STOCK

S32N 53W 06 C 280 HOUSEHOLD, STOCK
3.2N 531) 06 RC 22'0 HOUSEHOLD, STOCK

03• 6 32N t'"3W 07 BA N. RI NOT REPORTED
041 ,32N 5W 09 D D 40' STOCK.-
(50 32N 52W 29 BR 160, STOCK

1:6 53:I\ 13 CD A1(0 HOUSEHOLD, STOCK'
06.1. 32.. 53W 13 CD 1A0 sOcK.. IRRIGATION
12( 32N 52W 33 DA 80 HOUSEHOLD
129 32N 52W 34 DI) 6HOUSEHOLD., IRRIGATION

I 0 32N 2 2LJ 34 DC 45 HOUESE., S'T10CKI I RR I GAT O0 N.
!.45 32q ,2W 27 DC 0C) HOUSEHOLD, STOCK

10W 52W 15 AA 100 HOUSEHOLD, STOCK
1 ]5 31 N 521 15 BA 100 STOCK
1 f77 311 52W 15 DA 70 STOCK
1,9 31N 52W 15 DC 60 HOUSEHOLD
224 32N 52W 35 DC 84 HOUSEHOLD
229 "31N 51W 02 EBA s0 HOUSEHOLD,STOCK

t... 4 2. -. r STOCK
232 31N 51W 02 D A 75 STOCK.31 51, 02 A 75 HOUSEHOLD
2.4 31N 51W 0.2 'BA 75 STOCI0 C
235 32N 51W .'!.5 (2.'C 75 STOCK

32W 51W 34 DC 75 STOCK
2.37 31N 51W 03 BD N.R. NOT REPORTED

-31 51W 03 CA 75 STOCK
247 311 51W 12 CC 400+ NOT REPORTED

i31N 52W 12 A 70 STOCK254 31N 51W 09 DLA 115 HOUSEHOLD
2.. . 31N 51W 09 AD 40 STOCK, IRRIGATION
257 31N 51W 09 DD 400 HOUSEHOLD
25 S 31N 51W 11. BA 90 HOUSEHOLD,STOCK
25 31N 51W 14 AA 65 HOUSEHOLD,STOCK
261 32N 51W 33 CC 50 HOUSEHOLD
2612 32N 51W 33 CC s0 STOCK
2-6.. .-N2 51W 33 CA 60 STOCK
265 31N 51W 04 B9 50 STOCK
266 31N 51,W 04 AB 60 STOCK
267 31R 51W 04 DLB 310 STOCK

260 31N 51W 06 BC 45 HOLJSEHOLD,STOCK
269 31N 51W 06 BC 18 HOUSEHOLD, STOCK
270 31N 51W 06 CC 40 NOT REPORTED
771 31N 51W 06 Cc N.R. NOT REPORTED
272 31N 5114 07 CC N.R. STOCK.
273 31 N 52W 13 AB N.R. HOUSEHOLD
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WII... I. I D LEGAL. LOCAl' iON

274
'.,1.

276
277

271

27.

6 1.1.

61962.,:

62.2

6 '1; I

613
644

660
661I
66q 4

666
667
662

677
6670

671

670
9C03
903
909

31N~ ~',';J ii AI?
31N 1.' W C7 DD

3ii4 ,L; 1", 1 DD

i's11`4 !...b ]31 [1,31

3IN 512' D2 F
3 1. N 5'2 W I12 B 8

31N .2 W 12 DY)
3 .N ,14 W 1.0 CD
"s 14 ',;W 19 L.-At

•.15 2N .J.,2W 35 DC
:,21\ 5 2 W 35 CA
• -2W s.;W (\:3 DB
31N 52W 01 DC
31N 52W 22 !A
31N 52.14 22 D-)

N 1 52W 22 AA3, 1N 57J BD
31N 52W 25 BD

3IN 5212W 23 CD
31N r:W 24 E'D
Z1N 52W 23 AB
31N 52W 08 AC
3iN !53W 13 CA
31N 53W 13 AD
3iN 53W 11 DD
31N 53W 24 AD
31N 52W 20 CA
31,IN .,;'W 20 Afr
31N 52W 21 CA
3IN 52W 07 DFE
31N 53W 23 AD
32N 53W 08 AA
S1N 51W )04 AA
32N 52W 28 CC

311 OA', CRAWFORD
7 CMOATES, CR-AWFOR1D

14 PADDOCK , CRAWFOkRD
723 EL H UCRAWFORD

311 ANNIN, CRAWF'ORD
406 LINN,CRAWFORD

315 UAI.., C.RAWF(]RD
235 MAIN0. CLkAWFORD

602 E. MAIN, CRAWF[IRD
136 LINN, CRAWFOrD
1109 6TH ,CRAWFORD

216 PADDOCK. [CRAWFORD
233 PADDOCK., CRAWFORD

1100 1 ST . CRAWFORD
4 1 0 AN.r1 I'1, CFAWFORD
111 ANNIN, CRAWFOIUD
113 *L INN, CRA WFOR)
302 LINN. CRAWFORD

D F]:'ITH

(FT.

N. R.
25
11.5

40
N. R.

32
40

125
120.

660
55

80

N. R.
95
60

< 100
< 100

380
150

N. R.
150

70

1 tC,a150

150
300

40
45
60

N. R.
45
55

1O0o
40
60.
50
45
50
.80
50
60
50
50
4.5
60(

N. R.
N. R.

50

USES

NOT REPF'Th:TED
STOCK
IOU" El. •]i.]OL. ,) STOCK

STOC K
STOCK

I RR I GAT I ON
HOUSEHOF.LD. STOCK
NOT RIF'F,"[L.
HOUSEHOLD, STOCK
STOC K
HOUSEHOLD, STOCK
STOCK
NOT REI-"Of!;TED
HOUSEI IOLD 1s"OCUK
HOUSEHOILD.D STOCK
STOCk
NOT FEF'OkTED
HOUSEHOLD, STOCK
STOCK
HOUSEHOLD
STOCK
STOCK
STOCK
STOCK
STOCK
NOT REPORTED
STOCK
STOCK
STOCK
S9101CK
HOUSEHOLD , STOCK
STOCK
HOLISEHOLD4 STOCK
NOT R:EPFORrED
I RR I GAT' I ON
IRRIGATION
IRRIGATIO(I\I
IRRIGATION
IRRIGATION
IRRIGAIION
IRRIGATION
NOT REPORTED
IRRIGATION
IRRIGATION
IRRIGATION
IRRIGATION
IRRIGATION
IRRIGATION
HOUSEHOLD, I RR I GAT I
HOUSEHOLD, IRRIGAT I
IRRIGATION
HOUSEHOLD., IRR I GAT I
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L.EUAL. LOI'AI I ON

302' LT NI" ',RI J'vR,• I-RD
11 9 F" I N E, ClI: ,Pe D

1023!.;.4':0 II'IF 1: I 1(;, ]f VN UT{l,' I.J'ilhD

11 ; 5 tA . [" I F';','IV . C : k,

I k' I R

I ,i 1 1 I i', ., CF;R"d'JF OfR I:)

70'2 i.'t "H, CRýWFRD
9 1:. 5 5T H , CrtWF.)rD

502 ANNI 1 c,.RAWIORD

DEVI1"H
(FT.)

S0
`54

NI. R~.

28
N. k,

30
,50

36
27
7 C)
50
57
60

T RF kIC i AT 10 1
I RR I GAT I ON
I-.ICISLH(]I. V,.
I FRR I ( AI T UIN
I R R I C, AT 1 C, 14

H 0 LJS )F.'I- I(~ C!L .
I RRk I GCAll, 1 ONJ
I1 FR IGAT I' CjN
IRkRIGAT ION
I RR I GATI ONI RR IG1AT I ON
IRRIGA~TION
IRRIGA(TION

USES

I RR I BAT I

I R, R I G AT I
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nortl i.uzi;tc.(rrn pcir-l:ion of th, ir",vestigated area (I32N, R 1W) thhe

well are ccln.1 p Ivete in either the Terti ary Chadron or- the

SCretaw'ecjus F'i,..rre formations. In general, wel I s near Crawford

a.nt within Tr1I'.%, R51W produce from the Tertiary Frule and/or the

lv;rti;Ary CId7.ron formations.

Wi thin thf: pr:)ropc':1d mining area in the ncirthIeastcern sections

oaF 1T. IN, R'..I0 the, print, ipal fJt er-btar i ncj formation for domestic

l i is th, BF: ule. Elnd 1 Vn1-.cs and filled fracture channels

provi de I nw to )moder-ato yielding strata for wells within the

FDT-u UC. M n t1in Terti ary Chiadr-on near and east of

CriiwcaTvci r 'd are artesian. These wells are producing from sands of

the: lower Chadrrn.

13y ar most wells within the investigated area are used for

waterinci stock (TablP. E---b)

TABLE B-lb. SUMARY OF WELL USE UJININ INVEl6•1ATED AREA

----- ----------------------------------------------------- ---------- ---------------------

----------------- PRIM¶AY VELL USE ----------------- -----------------------

UNIT IVTAI. STMC MDSTIC IRRIG. WIMLTFE
---------------------------------- ---------

ARIYA VE 484 3)(18 142 3 2

MULE 112 37 37 26

CHADROM 76 24 35 11 -

PIEEP,• 43 16 12 1 -

IMT.LS 715 388 226 41 2

1 -_TUTMI 54 32 6 <1

--- ----- - -- - -- -- -- -- -- -- -- -- -- --

LOT REPT. AEAX. INDUSTRIAL PUBLIC SUPPLY
--- - - - - - - - - -- - - - - - - - - -

23

12

2

14

51

7

3

2

I 2

5

(I

I * 2

(1 -1
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Mainy of the domestic well!; also were used to water stock,

tr'eres and lawns. In 5Lsch ca•os a priority was given to 'the

W 0l1 us ,Cs a sol e Source of potable water for the household.

In addition several stock wells also were used for small-scale

irrigation. In such cases priority was given to their Use for

stock. Although Crawford derives its water from the White River,

public supply wells serve schools; and campgrounds.

SPRINGS

Seven active springs were inventoried within the

investigated area (Table B-Ic). These springs r

larger and better known springs in the investigated

Table B-Ic,. Spring Inventory

Spring ID Legal Location Uses Probat

represent the

area.

)le producing

Unit
SAMPLED

sp-1ý

SP-2

SP-3

SFP-5

31N

30N

31N

31N

(61449) 32N

(65B) 31N

51W 23 AA

52W 19 BD

53W 06 CA

52W 16 CC

51W 31 BD

52W 08 CD

Not Rept.

Not Rept.

Not Rept.

Not Rept.

Household

Public Supply

Ta

Ta

Ta

Tb

Tc

Tb

NOT SAMPLED

SP-7 (681)

SP-8 (140)

31N 51W 11 DD Household

32N 52W 13 CA Not Rept.

Tc or Kp

Tc
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•r~vera1 :•mn~ler .~sonal springs and seeps along rivers and

=rurIks proba•bly do occur but to our knowledge these were not

Activi., during late summer and fall 1981 when the inventory took

-39-



SELECTED SITES FOR STREAM SAMPLING

TASK B-2

Ten samples were collected from streams dissecting the area. The

rtrf!o1rmt Lanmples wjere collected by wading in rto the middle of the main tiri

fcI.w* and sampI i nrg hal f way betwviue.n the surfac-e and botto)m of the

s t. ream.

The dis;xributll cn of the samplirng si teis i •- iown on Fol clOut P-371 (2)

The legail locations are listed in Table B-2. Sites were selected on

the rationatle that at least one sample would be taken from each of the

major streams in the area and more than one taken from selected

streams flowing through the proposed mining area. On this ba-is

zamples ST-., ST-9 and ST-10 are from streams cutting intc. the

Ari karee Formation in the western part of the study area. Samples ST-i

atnd ST-2 are 4rorf Ash Creek which flow on the Cretaceous Pierre Shale

in '-nv utc--,.... n p,•., t of the: :tud, -cca. The! remaining stre,-a.s samar~pled

c tuL inito the Brule form.ttion and are in part within the proposed

uraniuM mining area. They include Squaw, White Clay and English

creeks. Since Squaw Creek is centrally -located within the proposed

mining area, upper (ST-3), middle (ST-4) and lower (ST-5) samples were

cuol le.ted.
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TABLE 9-2. STREAM SAMPLING SITES

o:.:.I Site No. LEGAL LOCATION

SV T

ST-9

Z1N 51W,•
31N 51IWU
30N 51i.W
3IN 0:IW
31N b2W

31N 52W
31ON1 52W
31N 5:_",',
31N 53::.
Z1N 54W
31N 54W

24 CC
02i. AA

20 PC

12 DA
I I A9
12 BB9
0 b DA
32 CD
I3I CA

STI:EAM 01I (UPF'ER ASH)
STREAM 0*2 (LOWER ASH)
STREAM 03 (PIPF'FER SQUAN CREEK<)
STREA&:M 04 (MIDDLE SQUAW CREEK)
STREAM 05 (LOWER SOU.lAW C'REEK)
STREAM. 106 (WHITE CLAY CREEK)
STREAM i07 (ENGLISH CREEK)
STREAM 08 (SO. FORK SOLDIER CREEK)
STREAM 09 (MIDDLE WHITE RIVER)
STREAM 10 (WHITE RIVER NEAR ANDREWS

NEBRASKA)
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BASELINE DETERMINATION OF MAJOR IONS

TASK D - 3(l)

Introduct ion
2+.2

Major ions include the caLions calcium (Ca2) magnesium (Ilg2)

sod ium (Na) and F)Otassiurm (KV) and the anions bicarbonate- (HCO... )

suIIat-.e %SO4 ) and chl••ride (CI ). The hydrogeologic units are

c*rI ac:Lei i i-zod by di +ferent groundwateLr chemi stries and can be

clai.sifiod by thu distribution of these ions.

Methods

Ex:.cept for bicarbonate all anctlyses were done on samples that

had buc;t filtered through 0.45 uLM filters. The samples for cation

a'alysis were acidified after filtration.

Calcium, magnesium, sodium and potassium were measured by

standard atomic absorption methods (APHA, 1975).

Sulfate was analyzed by turbidimetric titration (APHA, 1975).

EB4carbonate was measured at the collection site (APHA,1975).

Ch I orj d( w,4s m 3':ured by titratio,)n with menrcuric nitrate (AFPHA,
175) .

reiuLtlts and Discussion

The results.t of the major ion analyses (Appendix A, Table 1) are

repriL.sented graphically in a diamon-.-nhaped field [Foldout B-3(1)3

known aS a Piper diagram (Piper, 1944). Piper diagrams provide a

bani s for comparing water types as they relate to geologic

4or mations. In this case the total concen.tration (expressed in

percentage on a milliequivalent basis) of 8 major ions are plotted.

On a milliecquivalent basis the total cations minus the total anions

should be . near zero to maintain an electrochemical ly neutral

solutieon. The major ion balances (Appendix ATable 1) indicate that

this prerequisite has been met and that the quality of the major ion

data is qood.

The Piper diagram [Foldout V-3(1) 3 shows two distinctly

742-



di f fer-nt hydrucjc-,crmical . acies. These tend to cIluster at the extreme

Ie ( t and the ':,tr.me r iqcht sidtis of t.te di amacnd field. These

crl L.Uc.2•I -e. rt1, 1% the C+ - HCOC type 'qrcundwater of the Arikar-ee

unri t .,ind tI-jr N-A SO4 CI type qroLtnrIdwater of the basal Chaclron

uni t. Th,'I-Ac tvjwu qrounLdi.Jate-.r types reprc.tesnt the end members in the

ev\0l 1Ut: i cri of (IrQun-IdtatCr- chemnist;ry wi thi n the i nvet i gated areaa

Thý rCFres(-'ent2 a normal ,.equenrce in majurr infl evolution and r-Cqu. res

hIrldr(.-dsi of thnoti arids c)f years.

In the 'cation sequerce, soluble calcium exchznqes with sodium on

clays and a "natural softening" of the water takes place. Also as

gypsum is di5;solved a high degree of supersaturation Causes calcium

and taqn esiurm to precipitate out as calcite and dolomite. This

results in an eventual lowering of the HCO concentration and an

increaý;e in the SO concentratio•n. The final step in the
4+

evolutionary sequence produces Na Cl type gr'oundwater. This step

is - being appro-ached in the groundwater of the basal Chadron

fur-mation. The CI increases probably result from the upward

migration of Cl from the Cretaceous Pierre shale.

ThQ- evolution is exemplified best by the progression. of the2+ 24 + + -HC- -

ratios of Ca + Mg / Na + K and HC /so- + Cl in Table B-
zS 4

3(U). An arrow drawn through plotted points of the average formation

concentrations CFoldout B-3(1)] indicates a gradual evolution to the

Na - SO4 2 Cl groundwater of the basal Chadron.

It appears that most large excursions of ions from the basal

Chadron to the Brule formation caused by mining activities could

easily be identified. The one exception might be in the Crawford

area where E'rule wells 901 and 909 have cation ratio% similar to

those of the basal Chadron. The Brule envelope [Foldout B-3(1)3 does

nvurrlap wells in both the Arikaree and the upper Chadron formations.

ThL.is chemically distinguishing Brule groundwater from that in" the

othor Formati onu (excluding the basal Chadron) is most difficult.
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Table B- 3(I)

Baseline concentrations of major ions

in analyzed waters

Ca2+ (mg/l)

BFPR I NGIS
RANGE 40-73

MEAN 61
Std. DEVIATION 9

STREAMS

56
1 Z

Ta
40-8(3

51
16

Tb
8-101

58
23

Tb/Tc/Vp
15-114

68

30

Tc

19
5

mg
2 + (mg/l)

SFPR I NGS STREAMS
RANGE. 4-11 4-10
MEAN 6.8 7.2
Std. 1DEVIATION 2.4 2.0

Ta
1-13
6.2
2.5

Tb
1-15
5.83
2.7

Tb/Tc/Kp
1-14
7.8
3.8

Tc

2-6
3.1
1.4

Na (mg/i)

F. ANGE

St~d. DEVIATION

ý,R I NGS STREAMS
7-127 9-37

43 10

Ta

3-35
11

7

Tb
7-210

48

Tb/Tc/Kp
21-270

117
69

T r

310-54 0
399

66

K+ (mg/i)

SPRINGS

RANGE 1-13
MEAN 5.3
Std. DEVIATION 3.7

STREAMS
2-13

5.9
3.3

Ta
1-8
3.4
1.5

Tb
4-46
10.1
8.2

Tb/Tc/Kp
,6-25

14.8
5.2

Tc

5-14
11.5
2.3

Cation Ratios

ScF'R I NiS STREAMS
0.9 7.81Ca/Hcj

Ta
8.3

3.1

4.0

Tb
9.9

•5.3

0.98

Tb/Tc/Kp
8.8

7.8

0.61

Ta

6.3

34.7

0. 05

4a ,'ia 5. 1 3

(Ca +11g) / (Na+K) ý .1.?

3.1

2.6
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l~ablv YA- '%(I) (cointiried')

HCO3 (mg 1)

RANGEI ?0- ;C

HI;AN 217
Eltd. DEVIATION 26

1TR-EAMS

221
36

T a
120--270

179

Tb
160-420

271
69

Tb /Tc/Kp
175-460

69

Tc
280-370

323
29

so 4 2-(mr /1)

sr.:'r Nc.S
A)NGE. 1-98

Srt. DVTION 35

S TREiAMI13

1-20

6.5
6.9

T a

1-17

4.8
4.6

Tb
5-260

39
50

Tb/Tc /1Kp
20-320

1183
04

Tc
175F-6(&c"

382
123

Cl (mg/l)

Sf
RANGE

;MEAN
St6, DEVIATION

-'R I NGS
10-6o

STREAMS

2-26
12

L0

Ta

16

8

Tb
3-113

29

25

Tb/Tc/K~p
15- 110

56
27

Tc
1 10--2x;O

183

3617

Anion Ratios

SPRINc-S STREAMS Ta Tb Tb/Tc/l<p Tc

0.57HICO 3/(O 4+Cl) 4.6 12.0 4.0 1.9

MAJOR ION £?ILANCE

SiRINGS STREAMS
'ANGE .09-7.3 -3.2- +7.8
1IF"CN +3,.0 +1.68

3td. DEVIATION 2.3 4.1

Ta Tb Tb/Tc/Kp
-5.3 - +5.5 -8.-+6.9 -9 -+5.9

+0.77 +2. 00 -0.0,

4. 1 " 3E8 4,6

Ta
-5 - +6.9c

+0. 94

3.4



T11 pt- ('.PC., however may be enh anc-ed by loolk:ing at other.

ý Iu',cM E? et car, . AuJ a r ex amppI. c? Ar iaree wle Is 441 and 211 force the

dc,'.•rcd ,r,.'7mrnt. of the Ar l.:ar-.r•e ?r!vE:i-ope in Fo dc)ut L--3 ()I rher

WIel I COntai i-10d t. 1-1e hi ghe~ft Ltrani tur 1 ?vel s and 1 owIet ur ran i u m

t . iv:i ty rti o F in the formaition wate r (opppe.ndi x A, Table 1). This

Si c ni f( i r t chemii c :al di f forencc vi qin if ies that these wel 1 s may indeed

b(.e. Brul .r Thisi crhI-ince wOuld furthi:r cornfinc the Arilkaree envel ope.

rdLa-.ýhicd Iine in Foldout D-3 (1) 3 aind eli mi nate a si gni ficant amount of

the Erul.e-Ari i.:aro.e over lap.

In genreral the observed trends in chemical character EFoldout 13

- 3(1)) of the streams appear to be closely associated with the

formation thcy diss(ect. Upper Aslnh Creel,: (ST--), Soldier Creek (ST-8)

cmtld White River (ST-9, ST-1O) have chemical characteristicsi similar

to the groundwater in the Arikaree and undoubtedly receive most of

thteir baceflow from this formation. The sampling locations for Lower

Squaw (ST-5). White Clay (ST-6) and Engjlish (ST-7) Creeks are in the

Fir ,i. f orfitation and the watc•r hans chemical character tlc.4.:.; of that

fcirmation. The sample from middle Squaw Creel: (ST-A) has

charar-,.eri-tir:s simi. lar to the upper Squaw Creek aample (ST-3) and

probably receives its major contribution from upgradient Arikaree

seep. Sample ST-2 from Lower Ash Creek would appear to have a

significant contribution from the Druie for-mation; however, this

port.iUri of the stream may also be receiving seepage water from the

Pierre formation. The chemical characteristics of groundwater in the

Pier're formation were not well documented in this study due to the

sp.arcity of wells sampled from this formation.

Chemical characteristics of the springs indicate that sample 649

is receiving water from the Chadron Formation and Spring SP-4

probably originates in the Pruul e. The remaining qsprings 'have

chrmical characteristics similar to those of the Arikaree formation.
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ASEL INE PDETERMINATIONS C11 PHYS1CAL

CHARACTERISTICS OF ANALYZED WATERS
TASK B-3 (2)

Introduction

SW II itepth, tvrnperature, conduct i vi ty, pH, Eli, and H2S are

r p rt- ted for _.3 groundwater samples collected from the investigated

Ai- (Appendix A). The data are grouped according to the sLpectVed

prrduc:ing horizon (Appendix A). Differences and similarities in the

physical characteristic:s of the?, water from each producing horinz.n

wil]l be emphasiized in this secti.on.

In addition to the aforementioned groundwater samples, 16 surface

wattr samples - 6 from active springs and 10 from rivers and creeks -

were collected and arnalyzed. The physiical datta are tabulated in

App(-endi), A.

The location of the sampling sites is shown in Foldout D-3(2).

Methods

"I& d, ci;t, , dPL,,i ,- titsd duriny discussions with the property

owner and the local well drillers. In the majority of cases the

r ppnrted wel) depths appear to be relatively accurate.

Temperatures were recorded with a mercury thermometer (± 0.2aC)

immersed in a bucl.':et of the water. For wells water was discrharged into

thf, bucket until the temperature stabilized.

Conduct± vity was determined with a temperature compensated

cciductivit.y probe contained in a Hach Direct Reading Environmental

Lac.oratory (DREL /4).

Both pH and Eh were measured at the time of sampling with an

Or i on 4C)8 A/F meter. Measurements of pH were made using a

cormibination el ec:troda [Orion pH (91-05) 1 and the double buffer

.c h ni qu. The estimatled error is 0.05 pH units. Eh measurements

wet-r? dLtermined in a flow-through electrode system. At least 15
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minu1tes .were allSowed t o pa ss bef :ore equil[ibrium was assumed and the Eh

potent i a]. r:ec'orded Eh potrenrtti a].s art-e based upon the. satur'ated

1 memo 1referen::ce el ec~t rode st.and ar d and were mieasuir'ed w it.h rin Or'i on

model 96.-78 r-ed o>" el.ectGr'ode and have not been c:(r-'r-•cted.

Any odor rtesembl. :i.nrcg H,9, was con.fi :i 'med usi nq the lead acetate

p ape- mte ' c:;d (0 . .. - 5 p:ittn) c:onrtainreo-id in "-tie F-I• DRIli) /. 4,

Results and Discussion

The r:'i rtesian . ::i -fl ro w fr I ro:inj trciundwateor i r, • It"e deepel:r:' basal

C lhadt-ron demornst'rat red lhighe rJh" ave-r'.agcj-e t:empeioratlu:et s, c:t:t:niductivit:1ies anrlc

pH v alt. t a gro::unr"rdwatI:.er ... t : ,] 1 es pr'oduci ng inrA younger strata

ETable Bt-3(2)3 'Thle temperature incr.ease appe-tars rielated primarily

to th'ie ge.ot-hermnal qr-at:i, ega d -i where there is. an itc::rease of 0- 56- C 'For-

every 55--riot. it-c;rease :i n depth.

The-t Igt ci ndutr: t::iv:i.tly in the groundw..ar•diva'Lert -From the basal Chadr"cn

r-elates directlJ y. to a high d:issolved sol.ids cont enlt arid- indi cates that

the gi"orod wat er i s CIl d. An irnc:reased resi dence ti. me wi t hli n a

'formr-atiion generally promotes a more highly milnerali].. zdci groundwater

such as that whi cth c:haracteri zes the basal C-hadr'on, The average

dissolved solids of 1" 120'0( rag/1 ( "M(;65 X conductivity) is

c:ornisider-ably grteater"" than the 500 tag/1 level normall].y advoc:ated by the

UL.S. FP.tuhl.ic Health Servic::e for publ.:]ic suppl.y systemsw In c:ontr-ast .the

1 l:i ., :i. disso vle.d ilid . cs of"' - 2 1 5 r.. '., i]. in •a•e•a .or f o mi'r f o i. the Ari k.r e and

youngr. pert strata ind:ic::atse-t - It -h .e e wate:rs''- hav'.' h'•-A a relatively s-hot-t:

r, ::iden ,. in the 4 cit- .'t :i. n::tri, In regtard L: i : si :i. 1S.Vl e-d ci e .Jl i :e t.: I~)

pro:posi tion holdsI t that poore t ur ]. q i .l y w, .ua'er t-e:'sul t:s f- r ow i I oct :. r

roes:i denc: e t itme :i n tihe f or-mat:i cn.

The g0 entteral i ;:..e.d: in c;rease in ipHI-.I wi tli the i nic:rease in age of the

f or'mat :i on s anti :: i pated i ri the normal e,/cil evto ui on of' ni neral i zed

gr'ciutdwatver" . from the. westlern c Great lF' ai•rs. Thre i nc:ir'eased pH is

be].ieveyd to be associated with a depl.et:ion oC f lydrogen i onsF during
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TABLE B- 3(2).

Baseline determinations of physical

characteristics of analyzed waters

WELL DEPTH (Ft.)

ISPR:IFýIINýGS. STREAMS-:

RANGE
MEAN
Std. DEVIATION

17 ~

~.ci '

73C.
157.9

Tb

635. 0
5!r:

.:0-520
91.)

1 .9

100-60C)

231 3
1.28. :

0
TEMPERATURE C

RANGE 12.26

MEAN 15, 7
Sltd. DEVIATION 4.9

......................24
j9 6~

12 - 1. 1
1. .4. ZI

:I.

T1

.C-.1:

17

1 :

:1. 5
:16..

2. 1

CONDUCTIVITY (uMHOS/CM)

RANGE J.

MEAN 443
Std. DEVIATION 1C8

SPRINGS
RANGE 6.9-7.8
MEAN 7.4
Std. DEVIATION ..

SPRINLGS
RANGE E0 C ?- ()

MEAN 217
Std. DEVIATION 2"1.7

7 0

STREAMS3

6. 9-8B.. 6

.6

SRFAMS

227

1 7:2

240--54C)

83

pH

Ta

6.9-8.2
7. 5

.4

Eh

Ta

197

2 00

915-1 21

61(0

7.6

.4

:13)3.

8393

It 11.lt:ý /I1-:'p

Tb/T(: 1:/.p

6.9--7.8

7. 4
.3

117
75

T(-

1460-2450

1824

Tc

6.9-8.4

7. 9

Tc

-245

124

H,,S (ppm).a

PI NGS ST-REAMrS

RANGE ND ND
MEAN N\) ND
Std. DEVIATION ND ND

Ta

ND

ND

NID

141.)INDI:

Tlb / T7 C: / Iý".

ND

ND
ND

Tc
0.,1-5

1. 5

1.9

ND = Not detLcted
* All Eh values are based on Calomel reference and are not correcLed.
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c.:rbubat• dissolution.

Eh val ues and H2 GS levels are indicators of the oxidizing

cc ndit ion!-. of the groundwater. In general the oxidizing nature of the

formaticon waiters demonstrated a trend towards lower oxidizing capacity

with -pparfrvnt ir cr, ased residence f ima in the iormati on [Table B-
S(2)). "IThe .relatively high Eh values in the Arikaree and yotnqer

4 orma-t jCwI w wt•ter1. C sugg$st that: recharge 0c :c urs rapi dl y through

fr'cr:turA.t:r Nr egative averaqw Eh values in the2 basai Chadr'cn formation

inrdicatce that thits s water c s reducing relative to the Hu/Hp2l

Nc.,Oativ. redo:.: potenti al s result from consumption of oxygen by

bacteria), cxidation of organic matter.

The observed H2S levels in the groundwater* of the basal Chadron

formation indicate the presence of anaerobic sulfate reducers. These

bacteria convert organic matter and sufate to hydrogen sulfide and

bij.arbonaLe. Although not usually harmful at low levels, the presence

of thE rotten egg odor of HS makes the hasa2 Chadron waters aess

pil atabil e.
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BASELINE MEASUREMENTS OF TRRACE METALS

TASK, EB-3 (3)-NONRADIOACTIVE

Introduc Li on

The semp, -7 werce analy..ed for the trace metals arsernic (As),

sw'].,t;" j ii (S:) vanadium CV) and molybdt.-n.tnm (Mo) because they are

coriulercd pat:h.finder el ements or potenti zl ri urani ore bodies (Wanty

et al., 1981.) and in western staten V and Mo are byproducts of urani.urL

mlnng. Elevate,'d levels of vanadium in run-off off have occasionally

re3(ulted from uranium mining and milling] operations (Hopkins et

al. ,1Y77).

Methods

Ar'renir: and selenium were determined by the hydride generation

method using an argon-hydrogen flame and a Perkin Elmer 303 atomic

ab5;orpt i on sperctrophotometer (APHA, 1975) The detection limits for

both elements were 0.5 ppb.

Molybdenum was analyzed by flameless atomization using a Perkin

Elmor Hf3A-2000 graphite furnace.' The detection limit was I ppb.

Vanadium was detected using a spectrophotometric technique via

the gallic acid method (APHA,1975). The detection limit for vanadium

was C.5~ ppb.

Resultc• and Discus-sion

Selenium luvels were very low in all analyzed groundwater samples

(Appendi x A, Table 1). Only 3 samples contained Se concentrations

greater than I ppb. All three samples were from groundwater from the

Brule formation and none of them had concentrations above 2 ppb. In

terms of water quality no samples approached or exceeded the current

maximum contaminant level (MCL) of 10 ppb Se. These low selenium

levets rngat- thr 0 use Of selenium as an indicator of potential uranium
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cito!:,t wi thin this %investi gated area.

Ars-erni jc ],vels were quite vari ab e but showed a general i :ed

i nci.. n .•;e Ii c, cder. oxidizing formaiktion wat rs.[lable D-3 (3) a Thi s

';S dl,,.itr~td i~n a trendcI t owards hi chvr average As concentrations in

:o-v,'.,r PIirur a nd upper Chadron formation waters than in either the

Dru! f .or Arj iilaree watt÷r'i.

Soluble, arsevnic Icvels are controlled by the oxidation potential

of the UjrouU)dwater. Ar senic would precipitate only in strongly

r)lou•in• erivironments in the presence of sulfide. Extremely low As

levels in the basal Chadron are associated with the strongly reducing

n t ire of that formation. Therefore, in slightly oxidizing

environments such as those reported in the upper Chadron and lower

Yirule where there are occurrences of relatively high arsenic levels in

the sedi ments, the groundwater Could become enriched in As. Such

enrichment appears to be occurring in, the vicinity of wells 006, 016,

24t ,uid 654 and aiso in DrtAle welIls 901, 902, 903, 908, 909, 262, 023

.ind V3:7. These wells also contained relatively high uranium levels

i and low U-23'I/U-230 disequilibrium ratios. The above association is

\lC1,-tiv, of an Xc-cumulat ion of elements which are presently

di spet :;i ing (Os~mond and Cowart, 1976 and Wanty et al., .1981). Arsenic

lovels exceeded the maximum contaminant level (MCL) of 50 ppb in only

one w.l 1 (006). Thus in terms of the water quality, arsenic is not of

partiCular concern in the groundwater of the investigated area.

Molybdenum is often associated with reduced uranium ores as

molybdenum sulfide. Similarly to arsenic the highest concentrations

are expec:ted in oxidized and moderately reduced waters. Molybdenum is

.slightly more stable than uranium in reducing groundwater and

ther- cf ore mol ybdenum ore tends to be concentrated slightly

downqradicernt from uranium ore bodies.

NonlybcL.10um l.ve]s range from I (minimum detectable) to 12 ppb



BASELI NE MEASUREMENTS OF TRACE METALS

IN ANALYZED WATO-NS

As (ug/1)

SFR I1,GS STRE:AMSi& Tb Tb/Tc/1<p Tc

St cl. i)uV I A'r i o1".I

2-12

4.3

3.5

1-9

4.1

2.3

%-.2

2.3

1-26

6.9

6.3

15.6

20.7

0.54

1.14

1-8 a 0.5.- I.

ME ANGE

SPRINGS

<1

<1

STREAMS

<1

<11

Se (ug/l

Ta

<1

<1

Tb

<1-1.6

<1.1

Tb/Tc/Kp

<I

<1

Tc

<1

<1

SF'R I NOS

IN 1. 1-9.0

rIErD.\ 1\1 Z;. 6

STD. DEYIA-t'IDN 2.8

STREAMS

3. (-10. 7

4.9

2.3

V (ug/l)

Ta

0.5-9.7

4.5

2.3

Tb

1.6-27

6.9

6.3

Tb/l'c/Kp

0. 9-155

17.0

41.8

Tc

0. 5-20

6.0

~5. I

R:ANGE

MEAN

TrD. DLEVIATION.

SPR I NGS

1-5

2

1.4

Mo

STREAMS

1 -6

2.6

1.5

(ug/l)

Ta

1-5

1.8

1.2

Tb

1-7

2.9

2.6

Tb/Tc/Kp

1-12

5.4

2.9

Tc

1--1(

4.8

2.9
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tppLrndicx A ). As predicted molybdenum demonstrated a trend similar to

ýhait of ,arsenic; that is, the average concentrations increased with

-he apparent age of the oxidizing formations. The highest molybdenum

Iov ls generally were found in wells with the highest arsenic and

.tranium concentrations and were in the White River Group. Thus

the soIuble molybdenum concentrations probably are associated with

iisper-sing accumLtations.

Molybdenum levels in the basal Chadron ranged from 1 - 10 ppb

(Appendix A). The levels were elevated slightly in samples containing

:.trnriiuim concentrations greater than IC) ppb and are probably higher

QeCause the wells are screened near the ore accumulations.

Vanadium levels have been shown to follow trends similar to those

of uranium in the vicinity of uranium ore bodies in south Texas

.•I-,ngmuir and Chatham, 1980). These trends are substantiated by the

occurrences of high grade ore-bearing minerals containing both

In the investigated area, vanadium followed trends in the

omidizing formations similar to those discussed for the other

pathfinder elements. The major difference was that the V

concentration range (0.5- 155 ppb) was much greater than that of the

other non-radioactive trace elements. While no .samples from the

Arikaree contained over 10 ppb V, 9 samples from the White River

Group contained 10 ppb or more. These samples also contained more

than 10 ppb U (Appendix A) and probably are related to dispersing

milneWral accumullations.

Vanadium levels in the basal Chadron formation ranged from 0.5 -

20 pph w.ith no apparent association with uranium or any of the other

pithfinder elements. The reasons for the relatively high V levels in

Yvells 622 arid 652 remain unresolved.
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5pr jng cnd st-.r-h:.am levels o'f thin pathfinder eI elements geneIrLa

wcrc'? ]o., (Appcndix A). Slightly elevated An and Mo appeared in #649

whicr.h i bclieved to be a spring originating in the Chadron formation.

Hi cqher:;t concrntrati on% of pathfinder elements result from a

rI,:jive1y hiqh component of White River Group seepage in the base

Irtw of the creekýI:s.

Nn: ther molybdPI.,L'm nor vanadium har ma1tximum concentration level

(MCL) valt,,us , and therefore it is not a w.Jater quality concern at ppb

V ew-, f.



D(ASELINE DETERMINA~TIONS OF RA~DIOACTIVE: CONSTITUENTS

TASK B-3 (3)

Introducti on

UraniuL6 (U-23:, t /4.5X 109 yr.) and radium (Ra--226, t
1/21/

It,20 yr.) are thre two most mobile elements in the uranium flatutral

decay series. Their (nobility in groundwater combined with their-

relat:,ively long hal F-lives allowvis them to be transported considerable

distancess from Vheir points of origin. This potential for transport

is depen-dent on the geochemical nature of the rocks and the rates of

groundwate.r flow. It is essential to know the premining soluble levels

of these nuclides if a future assessment of the impact of the mining

a(it:ivity is to oIcuLIr. This is especially appropro for in situ leach

mi ning where the uraniumrt is remobil1ized by various lixiviants and

restorati nn of the formation water is ne:essary. In some instances

signific:ant increases in U-238 and Ra--226 levels above background have

been reported in post restoration groundwaters (Thompson. 1980).

Uranium isotopic ratios (U-234/U--238) were determined because

uranium activity ratios cover the total U alpha particle activity in

Or rinki rig water (EF'A, 1980) and because uranium activity ratios are

valutable in propeucting for uranium deposits.

Methods

Uraniumi and Uranium isotopes were measured by standard isotope'

dilution - alpha spectrometry techniques using electrode deposition of

purified uranium on polished stainless planchettes and a 2-9 day

cOunting time with PGT - 400 mm. surface barrier detectors interfaced

with a Canberra 4096 multi-channel analyzer split 4 ways (EPA, 1980;

Cowart and Osmond; 1977 and Spalding and Druliner, 1981).

Radium was determined by the radon emanation technique (EPA,

1979) usi ng sci nt i 1 atcor-coatecl lucite LUCaS cells and RCA

photomultiplier tubes (Reid, 1979).
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E•.eultv, and Discus5ision

l1 di uM 2-26 levels rancicld {rom less than 0. 1 pCi/l to 181 pCi/1

(.ppeindii A) Lovwr.st aiverage 1levels occurred in groundwater from the

Ari kareo Group 'Table U-3(3) ] where only 5 of 23 sampl es contained

>0.I1 pCi/I. The highest average Ra-226 levels ETable B--3 (3) 1

ic.ir.Lrrfd in the bsa!il Chadron formation where only 1 of 12 sampleI -

contained < 0.11 pCi/l. Unlike the previously discussed trace metals,

raidium c( c JLntratit.ns generally are too low in natural systems to be

c:ontroi 1 I ed by chemical precipitation (RaSO ) and therefore Ra-226
4

I evels are dependent on the proximity of dispersing sources an d

rhImic.d ea.chan Ie. For that. reason and the potential of radium to

form soluble chloride complexes, anomalous radi'um levels are useful

i rdi czators of parent uranium ore accumulations. Elevated radium

levels in artesian wells in northwestern Crawford appear to signify a

nearby ore accumulation. Several of these wells in the basal Chadron

forrt ion h vC radium levels greater than the MCL for publiAC supply

systvrr.s of 5 pCi/l. None of the wells in the other formations that

were surveyed had Ra--226 levels greater than 0.5 pCi/I.

Slightly elevated radium levels (>0.2 pCi/l) In several

grot.tndwater samples from the Drule, lower Brule and upper Chadron were

associated with anomalously high U concentrations. Water-bearing sand

lenses have dispersed soluble uranium from sediments and over time

these waters appear to have becoma slightly enriched in Ra-226 via

radioactive decay in the U-23B decay series.

Uranium levels ranged from .0.02 - 98 ug/l and U-234/U-238

ac~tivity ratios ranged from 1.50 - 12.60. With the exception of wells

211 and 441 , all Arikaree groundwater contained less than 8 ppb

uran ium. Baoth of these wells contained anomalously low isotopic

r a'tios and high relative U levels for the Arikaree Group. As

discussed in the major ion section both samples are more similar

chrhmi cally to groundwater from the Brule than the Arikaree Group.
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Aver ago-j ctrin i uit c:cricrentr-i.t i nnsfl show a iarkl:d i ncrease and " U-234/U-2E38

rat i o L doiions',e a marled dcr'e~e in the oxidizing waters of the

Whi te kiver gro.l)up rclativcy to those of the Arikaree [Tabl e B-3 (3) ].

lhi!ý in a nor-mal progression of events for oxidizing formation waters

which have under'cone continuous leaching for long periods of time. As

more Uranium-2Z"4 it; preferentially leached from the grain sEurf.aces,

the surface slowly becomes depleted with respect to U-234 and

eventually equilibrium is reached (U-234/JU-238 =1) in groundwater.

If leaching continues, ratios considerably below 1 occur as, is

evi denrced by groundwater ratios in Florida Miocene formations (Osmond

et al. 1969). The effects of this leaching are especially evident in

the upper Chadron formation (wells 006, 016 and 249) where uranium

concentrations are greater than 5o ppb and disequilibrium ratios range

froro 1.49 - 1.66.

The highly variable uranium levels and isotopic ratios in the

basal Chadron sands typify those of a reducing aquifer with known

uranium deposits (Osmond and Cowart, 1976). In this -formation,

uranium levels range from 0.02 - 22.5 ppb and disequilibrium ratios

range from 1.69 - 12.60. The ratios greater than 4.0 are associated

with uranium levels below 1 ppb. These low levels and high ratios

oC:cur on the downgradient side of deposits. The highly reducing

nature of this groundwater is thought to prohibit further solute

migration of Li. (Osmond and Cowart, 1976). High isotopic ratios are a

dr-ect result of alpha recoil which preferentially ejects the U-234

nul1 ide into solution. High uraniuIm levels (>10 ppb) occur in close

proximity to the ore body and are related to movement of the uranium

within the deposit. The relatively high ratios (> 3.2 ) in wells 904,

905 and 906 are suggestive of conditions on the downgradient side of

an ore body (Cowart and Osmond, 1977).

Presently there is not an MCL for either uranium or uranium

c5tivity because of the additional complexity of uranium being both
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TADLE D - 3(",

BASEL.INE. MEASUF-EHENTS OF RADIOACTIVE

CONSTI'IENTS IN ANALYZED WATERS

Ra-226 (pci/l)

STD. i)EVIAIP iDr4

(.11

>. 02

STREAIS Ta

<-. J6 <. 1-. 14

<. I1I <. 10

>.02 >. 0l

Tb

<. 1-. 40

<.18

>. 08

Tb/Tc/Kp

<. 1--. 48

<. 20

>. 12

Tc

1. I0-181

34

58a

U-238 (ug/l*)

SFR I NGCS

2. 2-15. 7

7.6

4.0

STREAMS

3.3-11.8

6.0

2.9

Ta

3. 1-15.8

5.7

2.7

Tb

3.8--46.7

16.8

11.9

Tb/Tc/Kp

2.8-98.0

29. 6

27.5

T c

02-22. 5

6.2

7.6ZED. D-VIcr'1O4

U-234/U-238

RANB!E

M DEAN

£TD. DEV IfAT I Olr

SPR I NGS

1..99-2.26

2.09

.10

STREAMS

1 .88-2.33

2.12

.16

Ta

1.87-2.61

2.23

.21

Tb Tb/Tc/Kp

1. 60-2.35 1.5-2.9

1.96 1.90

.19 .35

Tc

1.69-12.

5.22

.3.2
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chc'rmi c t1 1 y and raldi ol ogica I Iy toxic: (E:'A, 1981). A level. of 3 ppb has

.n equivalent activity of I I pCi/l. The activity of U-238 in pCi is

MU Iltipli Cd by the 0--234/U-230 disequilibrium ratio to calculate the

r.'otretributiorn (pCi) from U-234. The total activity (pCi/i) from

uranrium reprpsont•, the summation of the pCi/l of both nuclides. The

range in the total pCi/l for the investigated formation waters is from

I s-,s than .02 to 1 50 pCi/l. If the suggested MCL for U of 10 pCi/l

(l...,pr, ~nbu~h, 19 7 9) was approved, several groundwater samples from the

White River Group would not comply.

Tho source classification of seepage water into springs and

AVdfream•) by uraniumn and radiUm level S and disequilibrium ratios appears

i n good agreement with the previously di5CUSsed major ion

classification. Highest levels of U and Ra are in springs and streams

associated with the White River Group. Lower disequilibrium

ratios of ' 2 were common in streams draining the Brule while higher

ratios occurred in streams draining the Arikaree and Pierre units.

Thus uranium and radium levels in these streams can be used -to

characterize base flow from the adjacent strata and provide further

confirmatory evidence of the origins of this surface water.
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BASELINE DETERMINATION OF NUTRIENTS

TASK B - 3 (4)

Introduct i on

The nutrients nitrogen (N), phosphorus (P) and silicon (Si) are

impor-tant in water quality investigations. In surface water, excesses

in concentration can result in eutrophication while in groundwater

elewv'ted levoIls of nitrate-nitrogen (NO -N) (> 10 rag/l) are repor ted

to Cause cyanosis in infants. Elevated nitrate (NO3-) levels in

groundoater are also reliable indicators of contamination from

arithrupogenic activities.

Methods

Nitrate, phosphate and silicate were determined on filtered

samples by EPA-accepted spectrophotometric techniques using Hach

Company reagents.

Results and Discussion

Nitrate levels in the investigated groundwater were all less than

9.0 ppm (<2ppm NO3-N) (Appendix A). Thus the groundwater is

consldered pristine (Exner and Spalding, 1979) and inputs from

fertilizer, barnyard and septic tank leachates are (insignificant

considerations).

In comparison to other areas in Nebraska the groundwater appears

as some of the least influenced by agricultural activities. Since the

primary agricultural use is as rangeland, the data indicate that stock

wells within the investigated area presently are not being

contaminated tjy leachate from manure near the wells. No wells

c;rontained NO -N levels that approach the present MCL of 10.0 ppm (453

ppm f or NO3 ). Thus, in terms of health, groundwater nitrate is not a

problem in this area.

Phosphate levels range from the minimum detectable (0.10 mg/l)

to 2.2 mq/l and generally were 1 0.5 ppm [Table B -3(4)3. No trends

were observed. Phosphate is not considered harmful in drinking water
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I TABLE B - 3(4)

BASELINE DETERMINATIONS OF NUTRIENT

LEVELS IN ANALYZED WATERS

NO3- AS N (mg/1)

SPRINGS

0.02-0.5

STREAMS Ta Tb Tb/Tc/I:p Tc

0. 1-0.9 0. 02-1. 5 0.09-1.8 0.1-1.9 0. 1-1.6

MrIAN

Std.ID!VlAT ION

.20

.13

. 20

.24

.27

.30

.49

.31

.58

.53

.63

.61

RANGE

MLAN

STD. DEVIATION

SPRINGS

0.1-2

.87

.58

NO (mg/1)

STREAMS Ta

0.5-4 0.1-7.0

.88 1.3

0.4-8

2.2

1.4

0.5-8.5

2.6

2.4

Tb Tb/Tc/Kp Tc

0.5--7.2

2.8

2. 71.1 1.4

PO4 3 (mg/1)

SPRINGS STREAMS Ta

RANG3 0. 1-1.5 C1.05-0.80 0.1-1.05

MEAN .52 .32 .45

STD. DEVIATION .46 .21 .2B

Tb tb/Tc/Kp

0.13-1.5 0.1-2.2

.33 .57

.26 .63

Tc

0.13-1.7

.44

.52

SPRINGS

RAN13E

MEAN

STD. DEVIATION

53-67

60

5

SiO2 (mg/i)

STREAMS Ta

38-67 22-68

50 54

a 9

Tb

31-88

57

10'

Tb/Tc /Kp

35-70

55

9

Tc

0-20

14

3
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rand r rc nt: hi~v;:: an MCL.

I ( o.x i ci.-I r {cwma5;ti ols sili ca l~eve2 gerjnerall Iy wo-re at or above

the~ir t7,atu&riktion 1 evf( with respect to sil ica gel, howeve~r, they wcer-e

Well Lbolow satureitiun levels in the rce.dUtCirlq ba'S~l Chadron f ormat io~n

Hi jhI'I~ ~ve sm~yb~instruinentia1 in t~he uptake~ of SiC) in the

aultti 1-1L(11r1i C fcornict 1.on of Cl ays it- the basal Chadron.

Lcincuntrziti ons of- ni treAte, phosph4--tt and f-i 1i ca in' streams,

Ap p un d ix A ) of the area were sl ightl.y l ower than t heL average

c~~ t ~i ons, i n the qroUn-dwater of the underlying rc..

I Ta I c -D 4 ) I. This decrease may tie partially dUe tO. alg.1

c av~imilatiori of the~se nutrients.
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PHYSICAL NO CEICAL. DATA FRM IELS CMEE IN TE ARIKAREE AM YMNSR STRATA

WELL WELL COND. M!JOR CATTON3 MAJOR AMIONS .A•OR NUTRIENTS TRACE METALS RFDICIACTiVE CONSTITUENT!
;•JH ~2+ + + - ?ID LEGAL LOCATION TYPE DEPTH FROD. TEMP pH _.. S UlHOsiCm.CAI mg Na K no so c i+N 7 K PC S- 0 Si S! As .V ýo Se Ra-226 U-238 U-2341U-238

2 3 4 3 4 2 c s

i
0(FT) HnRD Ecci -- mo/i~~ ~~ -.. m i -- SA_!-h-gl - -- Uo/l-- pCil L a /I A.R.

065 31 54 11CC S 420 Ta

(70 31 53 03• 1 H, 98 Ta

077 31 53 1 2 SQ O S 420 Ta

114 3 54 107; C H.S 343 T

150 32 54 35 R E 420 Ta

173 3! 3 54 2 5 AM S 35 0 T a

153 327 53" 2Y CA S 2'5 T a

211 31 52 26 DD S 180 Ta

243 31 51 20 D S.H 65; Ta

276 31 52 13 DD H.S 25 Tb

337 3057 10 31 0 Ta!a

370 30 53 23CA S 300 Ta

507 f1 54 ()G SH 3j "

527 31 53 3, I I 55F T a

532 30 52 1BA , 140 Ta
538 3!j 25 u 19 ' 0 T.a

539 30 51 08 DC 3, H 280 Ta

542 30 51 04 A. - ,H 250 Ta
544 3- 54 34 3 H j5 Ta

1. 7.8 +2110 ND
7, +11015 1 1 ND

14 3.2 N.A. ND

+ 15 ND

5 7.9 +140 ND

13 6.9 + 30 ND
15 7.? +200 N1

12 7.3 +100 ND

!3 7.1 +190 ND

13 7. +140 ND
14 7.6 +310 ND

15 6.9 +13 ND
1 • 9 +210 ND

14 7.6 + 25 ND
12 7.0 + 90 NM

, 5; 7.4 +180 ND

16 7.4 +150 ND

I3 7.6 +700 ND

280

320

280

250

500
5405; 4 0

390

340

240

39Ai

290

460

310
280O

280

4340
380

430

60 h

42 8
48 6

46 4

45 13
43 1

72 4

88 7

64 5

J2 7

33

50 8
$4 4

8 6
40 E

39 5

38 6

40 6

42 7

63 B

10 4 220
3 580

4 4 190

15 i 80
4 4 150

. 2 50

35 8 270~"

9 3 ''0

2 180

413 1 75

1 9 145

2 40

7 5 140

16 4 150
6 3 !70

4 260

1.0 3 -- 5. . 75 47

1.0 11 4. 25 53
1.0 3 3-7 0.1 .41 22

8. 0; - 4.7 0.9 .40 53

I 3 .el 6 J.2 55

1.0 2 . IF ¶ 05 68
. - 0.8 .53 4"

17.0 -5 7. C! .30 65
!.O 29 +~ 4. '0 31I 51

8,0 2 4.9I, 1,05 58

,v 27 .17 f17

.0 2 64 55

. + 5 5

M0 'U f 7 .0 .2a 53

,0 + 3. ,6 . . 35 52

0 .23 58

1.0 E - 0.4 .25 58

3.0 23 - 3.6 1.0 .40 48

3.U 10 + 5.5 1.1 !.05 53

7.0 10 + 1.3 2.0 .10 45

1.0 t, - 21.3 2.5.3' 45
11 ,0' "s-4 - I . 0 .3• 4' 6

SB S 2 3.4 1 Ie

S S I 2.4 1 (1

SS 5 1 0.5 2 (1

U S 3 6.0 2 <I

S S 2 9.2 3 (1

U SS 2 5.0 1 (1

SS S 1 3.3 2 <,

U SE 5 5.6 5 (1

U S 4 1.4 1 (1

U S 1 3.2 1

-) SS 4 6.9 ! <I

U 5S if 7.1 21

SE S 1 5.5 1 '1

S5 SS 2 5.8 1 <i

LU SS 2 3.4 1 (f
U SS 5 3.4 i (1

SS SS 7 9.7 4 <1

U SS 4 2.7 1 (1

U S 3 2.0 31 1
U SS 3 3,3 I <1

UL S 1 1.3 4 !1
U CS 7.0 1 •j

U S 4 5.0 1 (!

(0.1i

.12

0,U. 11

,24

,01

(.13

<0.1

0.13

3.2

6.3

6.0

3.4

4.6
.5.3

J

6.5

4.9

3.1

5.5

5.1

3.1

2.17

2.21

2.61

2,23

2.42

2.59

1.89
2. 3 '

2.46

2.42
2.2!

2.13

2.301

2.15

2.23

2.22

2.08

2.15

50 31 53 34 SB o 70 T z'a 14 7.6 +320 q NO
579 31 5! 29 DA H,l 60 Ta 14 7.5 +700 ND

600 31 51 2,,0 C. L , 70 T: 14 7.4 +230 ND

R 02 3 1 20- ' -rP S H 60 Ta 14 7.5 +190 ND

Al, Eh values are based an Caloae! referenca and are not corrected



PhjYSCAL MIA CIEIrCAL DATA FI ELLS CONIM I THE WdRLE FIATIDN

WELL WP L REOO0 COND. MAJOR "TONS JRTRIENTS R,. - CONSIT-ENTNSMAJOR ANI MAJOR TRACE METALS 5 ,:1,11, E

ID L CTO RO.T ii y!CT ORS"2 + + " - - -
L AL.O. CAT•°' ~ION TNPE .HSEPTH PROD. TEP pHl ON Ehl F'. sin SV SI AB V Mo Se Ra-226 L-238 U-234!U-2H8

7 - r s
t :F T) 9DZ.

Oi1 32 5' 2,O DD

Of2 32 52 17 DA HPS

00 3 t 2~ 17j N 1,

o23 7 57 12 A

-2 3 ,2 34 3-H,

1i - F. 74 nn3I3 JO K ... 3 D HIS.;

18. 3; 52 5 DA

26 8 31 1 -016BC HS

273 31 52 13 A3 N;
275 31 5' 17 3D S

282 '! 52 12 B3 H. S
44! 30 52 it Cr H

609 32 52 35 DC HA:

630 31 52 22 BA HE,
641 31 52 25 8B HS

642 31 52 23CD S

643 -1 52 2420 H

644 41 52 23 AB S

660 3! 53 11 CA S

666 31 52 20 AC S

677 31 51 04 AA HS

901 311 OAKICRANFORD 1
902 7 COATES,CRAWFORD 1

?03 14 PADDOCK, CRANF.i

908 723 ELM,CRAWFORD I

909 311 ANNIN,CRAWF. I

20 Tb b 8 8,2 ÷Vf,

,507 15 ' 7.8 +.3T2

45 Tn 158. • I "-2(

45 7T 4 . 170

i~n T !5 .5 +16

Of) T,, ' 8.4 +lt0A.. .l '' .-

60 To j, 74 7 +245 Tbo 16 7.4 A240

15 Th :O7.3 +95
,.. -3' ' "7 7 7 ,'

;:. l i. ._ 250~
7 3 7.2 +1314 7. + +250

25 T3
, i5 7.42 + 95

3T 14 7.' + -7.

4 T 14 7. +150
4 -ý, T r, 7 .6 * [ 5 0

Z0 Tb 15 7.4 + 19
SO it 14 "7.6 + 170

05 Tb i4 7, 5 +30

.100 Tb i2 7.2 10

I 0, Ti 14 7.4 1-:J

14 7.0 2

60 Tb 15 7.6 +165

45 T- t 7 S 45

~- . :37.6 + 70

100 Tb -3 7.9 +170

40 Tb 13 7.5 +170
60 Tb 14 8.1 - 95

7~ 1

ND

ND

ND

NO

ND

N, D

ND

ND

ND

N D

ND
NO

ND

'RD

ND

ND

ND

NDND

ND

ND

ND

ND

ND

ND

ND

ND

RD

ND

--- ~Q/l- BALANCE --r~8--

650

530450

450

890

550

570

610

420

400

690
75.

450

D0O

450

450

450

350350

315
3!5

890
1110

ii0
!20I

60 5 49 1! 290 36

50O 6 48 7 250 5

72 4 100 12 290: 13
jC -

= A 4p 1 - i =

-60 5 27 5;90 3

17 I ;O ,0 220 6,
52 4 29 1 28"

11 2 "5 5 790 'l
76 4 17 4 270 25

75 8 26 6 271 25

96 6 20

69 9 12 4 25 . 2
67 7 14 5 19

101 11 3 C

55 5 73 !; 11 ,. 35

72 e 65 515 30 65
55 6 27 13 2' 0 2 5
79 2 0 A 3 2-) .3

68 8 3! 20 20Of

77 8 15 4 275 li

6. 6 22 6 23 10 "
co c 11 qr -

38 7 2 ii4 !Th0 11

51 4 9 4 190 a

13 3 210 10 370 10

82 8 i17 30 7,0 2ý0

97 15 125 46 420 165

39 6 115 20 420 45

S 2 120 13 330 33

4~ S,

44

47 4 A. Z:

14 + . '

7 - ;2. . . 5,

14 -4 ,.- . 51 2 S3

23 - .. -... .! 55 U

28 43 ,S .f 53 SS÷¶ ' = 0 S

!2 -3: .! '. .•3, .3

4 + I.8

S - 9 7.. 3..: 3 . S

21 - C,-. 5 75 bS

50 -37 i5.2 '0S

50+ 3.7 2.15 .53 80
35• + 6. .11 4I' - .2. ý0 fP: J 3

12 - .42 1 . U

16 ÷2 73.8 2 - 7n %

5.4 57 1.7 S

19 -4.3 0.9 S 7 S

135 - 1.9 1.4 .2 50 U

94 -4.7 0.4 .3? f 0
32 i 2. 7 7 5 77 A7
45 2' . 4 0 53 7 u!5 - 2.4 4.0 1.0 70 U

18 -4.1 2.0 .24 71 U

S3. i 4. 1 :l 19.

j S 1

55 2 64.3

2) 3 .23 .' 2 2 1  7.1

SO 5 .4 < .7 , .-S 7 7 4 '.'.

85 4

8 28, C, 4 1'' 1 '

S$ s 5.0 3 1 1 S ,4

SS 26 27.0 2 1.6 0.i 46.7

SS 2 3.4 2 i.5 21

U I 7.4 1 (1 26 7.1

ES 1 8.2 3 (1 .12 7.3
S . L2 3 <: 3) 4'.3

S 3 1.B 1 (1 .13 ý.9

S 8 5.0 1 (1 .22 29.4

S3 3 5.4 2 (1 .1 1.'-

55 5 1.7 5 '8! 16 15.7

S 6 4.0 4 (1 (0.: S5.0
3 " 3.0 2 •i ",, 1 ,

SE 3 2.2 3 51 .
2 2 3,2 1 (1 " 1

55 3 5.1 1 ( .25 4,5

ES 2 1.6 3 (1 .2 !.

SS 2 .8 2 (:! 0, I. 9

S5 3 3.2 1 (1 11,'• "
55 2 5.4 1 ( 15 ".

SS 23 7.9 41 .10 37.4

S 10 6.1 7 .14 2

5 14 '3.0 2 1.5 .40 4b.i

SS 22 6.8 5 (i .31 44.!
56 I' 21 .0 4 ( 3 .03 26. 2

'.4

7.3

147
2.02

2.07
.7

1.99

1.87

2.B0

1.95

!9
2.06
2.02*3

2.06

1.76

t A Eh v a! es aret- based C aaji:eI referen3ce and are not -orr ec ed



PHYSICAL FA DECIC AL 1IA FRON *11 CIN 2LETED IN TIE LUU.R MILE , WU OIW AND PIME

OELL WELL nrji' COND. MAJOR CATIONS MAJOR ANIONS MAJOR NUTRIE
... 2+ 2+ + + - 2- - - 3-

K" LESAL LCP.T1CIJ TYPE 0EPTH PRjO. T'EM pH En H S uMHOS/C1.CA Ma Na K HCO SO Ci ON . p S
3 4 3 4

'FT) •.R - -- RAIAKE

NTS TRACE METALS RADIOACT1VE CONSTITUENT:

Me S Se Pa-226 U-238 U-2'34!U-2

016

02!

142

32 52 15 Pi H

3, 52 -1 ' . Dr H4 C S

' . 52 -3 . . .. - i,
2 6 C
Q• 2 E6 H

32 51 *3A .

'44 , 47 4

35 T 5 I5 7. t1
.,4. Ii. !4 7. + 8

,'P T,- Tt 18 . +9

•5 +z~ 44 7. 1

11 Tc 17 7 . Z

N!?

ND

ND

ND

890

•50

640

505
.110

51 7

76 9
74 13

100 6

4, 4

34 7

1016 1I
"25 4

270 25

165 18
61 13

54 10
S 2

95 23

63 1!
152 18

95 10
70 17

460
460

370

210
250

380

250

147
175

.-IL

124;

210
3.8

6!

* .

- 1.2 1.p
+ 4.5 L
- 52 31.3

- 9.0 2.

- 1. 5
+ 4, !1.!

* 5. 1.

- .5 I .

- 5..i 7.0

.45

7a-.

35
L= 5

r57

J.4.

_--t

SE

4..,

444.

U 'B1 '55.

S 7 1

3-:, 5 ,

4. 4.

44 13 i .

SS /2.

A (

'41

"14..

4' 4'i

.4 444
4Ž *41

.22 98.0

(.10 53.4
.26 31,8

.10 14.5

.48 65.4

.13 1I.6

1.49

1.73

1.7!

i.85

I.9(.

PHYSICAL AND) ERIICAL DATA FRi F LOUIN I HELLS SLOTTED IN T•E BASAL CaDRON SAMD

WELL N.SLL :.' CD . MAJOR CATION S
S .* 2+ ÷ ÷ -

;4' 4i LCATI°N T L, DEPTI7 T'•2, A. VI , \ tn,4
2

A-
2  

g

!FT) 1- •: "

~1~JCP ~N1ONS .~AJ0R NUTRIENTS TRACE METALS RAUD!ACTIVE CDý,nITUEN:TC

O PD 5 1 o' s V -.. ... e Ra-226 U-238 U-2341U-2K8

4 4 .

1 1 9

220

225

240

284 .

652

682

685

904

g117

25 2' ý- .32 52 25• mAAh5

t" J:" 3'r 5,1

32 52 25 pp HS

71 51 12D2 P

71 51 07 AE

7 2 52 315 CC E

31 52 02.Cp H4S

3152 01 SD I

31 52 022t;0 1

70! ?.AIN CRATF. I
61S M•!N CR4WF. 1-

52, PINE CRAWF. I

.... TH SATE CRAW.I

250 Tc
100 Tc

480 Tc

44 )4
520 T ITb

30 Tc

Z 80 Tc290 Tc
28C

198 Tc

285 Tc
?JR Tc

2 7.0 -1L5 ND 2450 32 6 480 13 310

16 8.2 -295 5.0 1460 15 2 335 12 360

17 6.9 -300 ND
12 7.2 + 70 ND

!577-K ND

158.0 130 .

17 .4 -3 40

I L7. 20 Q .0
15 -285 510

6 3. -270 0.5

15 8.2 -1320 6.!

'C 7.8 -265 0.1

I7 7.7 -250 0.1

2150 22 2 310 12 280
'775 44 8 81 8 400

.,50 15 1 230 12 •0

1690 16 2 325 10 32f

2150 13 2 325 10 320

1690 16 2 '395 11 320

1600. 14 2 400 5 370

1710 22 4 440 13 370

1620 !7 4 400 12 320

1750 18 5 420 !2 320

1830 23 4 540 24 280

1800 25 2 420 4 300

540 140 + 6.
175 f240 - Q,0

370 1I ~

44 J0 + 5.

180 20. 4

,380 13( - 5.0
410 187 - 1.7

20 '175 + 3.7

425 200 + .+ 6
600 200 + 5.3
l': = i202 -+

ND

0.5

30. .

ND

0.5

0.5U

ND

ND

ND

.18 14

.20 18

.20 14

.1 54

.24 13

.1,9 15

.24 14

!.5 20
1.7 147

U 0. 5 1 4.2 5 (1

S.S... .. . .5 6UU 0.5 4.1 fl<

33S - 4.9 "? 1

4•, 05 1.9 5 i

u U . <
S4- 0 4,I i

SS U .5 2.5 I55 U . -,' I " -.,' <l

O U- o.5 4.5 5 1i

13.S 0.7

<.10 0.4

.,3 0.03
.A 4l.6

,4 2. 7
1.24 "02
.14 "02

5.1 1.1

24 0. 80

1. 1"5.90

43 15.70

141 11.8
171 2254

"7• .9

22.6

7.94

I.82

4.06

2.-$9

5.28

A.4

8.10

t A.l Eh values are based on Calomel reference and are rot corrected.



PHYSICA. AD ClUICAL DATA FROM SPRINGS

1rn, R COND. .SJOP CAT] ONS MAJR ANIONS 1 MArR NUTR•ENTS TRACE METALE
t 2 + 7+ + + H O -

SS/Cm.CO Ci p N 0 As No V SeID LE8AL LO0~T1CN

I

RADIOACTIVE CONSTITUENTS

Ra-226 U-232 U-234iU-238

0,

SF-I 31 51 2. 9A (NEAR LEVI'
SP-2, 3 0 5 21 'Q D DEAD MAN"S UK.
SP-3 31 53 06 [' SO.SOLDTEP CRK.

SP-4 31 52 I6 S0 FREDS 1ST FISH POND

4 32 5 •31 B5 . S. N jITTr;t F.

65 3!ý 7 2 08 11 f! T.RB. Nf L'P

47, '4

I'

4

4.V')

~11.'

*4 444

350
480

''0

73:j

"4'

.4'

.1

9

It

6

S

.7

"A

4.'

4

4

S180

230
I190

210

240

10

98

10
71

27

"2

1'"

1'.*

U

-4-;

4

2.

27

I.:

4
4.v

(1

(1

(1

:" 1

40. I

4.I
"...5

5.5f12.
3.7.

12.0

15.7

2.26

2.180

PHfYSICAL AND OEJCAL DATA FRDMI STUFAPES

IC LESAL LCC4TICN
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ABSTRACT

There should be no doubt that uranium mining and nuclear power remains highly controversial to a
significant proportion of the community. This paper is a brief summary of some of the major aspects
commonly involved in the development and operation of uranium mines. The paper is not intended to
be exhaustive but rather indicative of the approach and specific issues raised by many people in the
community, by environmental non-government organisations ('ENGO's) or indigenous groups. The
paper briefly touches on the nuclear power debate, typical mine development processes, environmental
impact assessment, environmental monitoring, mine site remediation and rehabilitation as well as
briefly covering social issues, regulatory performance and sustainability reporting. The paper includes
many examples from around the world with respect to former, current and proposed uranium mines,
with a particular emphasis on Australia. A-brief discussion of the underlying scientific issues is
presented, including a major case study of water quality monitoring for the Ranger uranium project.
Overall, the paper is an unique reflection on the complex interaction of community groups, ENGO's,
regulators and uranium miners in the assessment, remediation and regulation of uranium mines, and
should provide many valuable insights to all parties interested in these issues.

1. Introduction

There should be no doubt that uranium mining and nuclear power remains highly controversial to a
significant proportion of the community - and more commonly a majority (despite optimistic
assertions to the contrary). The extent of the controversy and the current status of these issues is often
a result of a particular nation's assorted nuclear history. For example, in Australia debate is centred on
uranium mining while in Japan debate focuses on nuclear power. It is almost unanimous that
community and civic groups, especially environmental non-government organisations ('ENGO's) and
indigenous groups, have an' adamant opposition to nuclear power while industry groups, private
companies and commonly governments have policies ranging from neutral to strongly supportive of
nuclear power. The principal concerns over nuclear power still remain the same : reactor safety, high
level waste management, existing nuclear weapons and proliferation, economics and viable energy
alternatives. It is common that specific concerns over a proposed uranium mine can be confused with
the more intractable debate over nuclear power - and this paper is clearly not the place for this debate.
It is, however, critical that any developer of a proposed uranium mine understand the distinction
between specific issues concerning nuclear power, nuclear weapons and uranium' mining. Over the
past several years, there has been a concerted effort by both sides of the nuclear debate to argue and
promote their perspective, especially with respect to concerns over climate change, such as the
Australian Parliament report [1], European Extern-E studies [2], MIT report [3], Storm-Smith study
[4] and Australian civic society (or 'Green') report [5]. It is pivotal that all sides of the debate be
acknowledged for their respective legitimacy, and sincere efforts made to understand the substance of
their position. A fundamental skill is to distinguish between moral or emotive arguments and technical
or scientific issues - as it is possible to mix these aspects (deliberately or unintentionally).

This is the challenging situation into which any proposed new uranium mine currently finds itself- it
is considerably more challenging to navigate than a gold or iron ore mine.
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This paper is intended to be a guide to some of the principal aspects which ENGO's challenge for any
proposed uranium mine, and outlines many scientific, legal, political and social issues involved in
attempting to develop a new uranium project. The paper is an open, honest and critical reflection of
the challenges that a proposed uranium mine brings. Given the author's considerable experience of
uranium mining in Australia, the paper will be weighted in this way, however, several examples from
around the world will also be cited as appropriate. The use of Australia is also appropriate as it is often
viewed as a leader in the environmental regulation of uranium mining.

2. Typical Mine Development Process

The normal routine for developing a new uranium mine starts with exploration, discovery, moving to
detailed evaluation, regulatory approvals (environmental impact assessment or 'EIA', uranium
exports, mining leases, etc.), construction, operation and subsequent rehabilitation. Although this is the
typical pathway for any mine, for uranium the process often takes longer and requires several
additional approvals not necessary for say gold or copper mining. In general, the steps involved are
somewhat similar between most countries, though the jurisdictional power may reside differently
between local / council, state / provincial and federal governments.

For many community groups, and especially indigenous groups, they remain fiercely opposed to
nuclear power and nuclear weapons and they therefore take a legitimate position of opposing all
uranium exploration and possible mine development. For example, in North America many indigenous
remain firmly opposed to uranium exploration and mining, such as northern Ontario, the Northwest
Territories, Labrador, Nova Scotia, New Mexico and South Dakota - there are significantly more
groups opposing than supporting uranium (see [6]). In South Australia, in January 2008, community
groups revealed that a uranium exploration company was allegedly not following procedures during
exploration work and is currently being formally investigated for breaches of its exploration licence
requirements - proving a major setback for the project's intended development. Community groups
are a fundamental aspect of a strong democracy'and must be given the legitimacy they deserve - or a
company risks facing even more hurdles and possible impacts in their mine development, schedule (eg.
failure to secure environmental approvals, stringent conditions, etc.). In broader sustainability terms,
the mining industry believes they need to earn and maintain a 'social licence to operate' (eg. [7]).

3. Environmental Impact Assessment ('EIA')

The most fundamental hurdle for any major new industrial, but especially for uranium mining, is the
environmental impact assessment (EIA) process (see [8]). This typically involves the preparation of an
environmental impact statement (EIS), or similar study, which covers the proposed operations,
baseline conditions, expected impacts, mitigation and management measures. Within this broad
framework, many wide ranging areas are covered, including social, heritage, environmental, legal and
economic aspects of the proposal, with the emphasis on particular aspects varying slightly depending
on the project and site-specific issues. In most countries an EIS is the major study upon which all other
approvals and permits are based on or derived from - therefore making them of fundamental
importance. A formal process of community consultation is often legally required under EIA, ranging
from information sessions, submissions to public hearings. External peer review is used though it is
not very common. Many community groups work very hard during the EIA stage of a proposed
uranium mine, as it is their opportunity to voice their concerns and build community awareness.

Some common issues raised during this period include wAter management, tailings management,
radiological impacts, air quality, heritage (especially indigenous heritage), mine rehabilitation, social
impacts, regulatory arrangements, project economics, nuclear power and weapons and so on. The
exact focus will vary from place to place and the communities involved. Good examples include

* Jabiluka uranium project (northern Australia) - the 1997 and 1998 EIS documents saw in excess
of 2,200 submissions with more than 97% being strongly opposed to the project [9];

* Kiggavik uranium project (northern Canada) - the 1990 EIS was rejected as deficient by the
community and government agencies in Canada; the project remains undeveloped (see [10]).
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The scientific (and historic) value of an EIA or EIS should never be under-estimated. When done
comprehensively, they can allow numerous aspects and. potential impacts to be addressed
methodically. Conversely, when done poorly, they will fail to provide sufficient information to
characterise pre-mining conditions and therefore allow an informed assessment of a mine's impact or
the success of post-mine rehabilitation measures. For example, many uranium mine EIS's in Australia
have recently been analysed with respect to radon releases to investigate the changes due to uranium
mining, or predictions of changes [11] - without thorough baseline radon emanation and release rate
studies in an EIS, it is impossible to assess whether mining has facilitated additional releases to thee
environment or achieved pre-mining levels following rehabilitation. The analysis also demonstrated
that there is no convincing evidence that rehabilitation will achieve pre-mining conditions for radon
releases, and that there is reasonable evidence to suggest an elevated radon load following mining and
rehabilitation [11]. Another example is the EIA for the proposed Kayalekera uranium project in
northern Malawi, Africa. A technical critique of this EIA found that baseline environmental conditions
in the region were very poorly Characterised (eg. due to lack of sampling, poor analytical detection
limits, etc.) -thereby making it impossible to ascertain the true mine impacts should it proceed [12].

A common issue raised in community group and individual submissions on EIS studies is opposition
to nuclear power and weapons. It is often claimed by a mining proponent that this isbeyond the scope
of their EIS, and that it would be unreasonable for them to undertake such an assessment for a single
mine - it is therefore the role of government policy (eg. [13]). In the 1970s the broader debate about
the nuclear industry was undertaken through a public inquiry form of EIA, the best examples being the
Australian Ranger Uranium Environmental Inquiry [14] and Canadian Cluff Lake Board of Inquiry
[15]. The Ranger inquiry remains heavily cited and referred to, as it is commonly perceived to be a
thorough and independent inquiry (despite the Australian Government owning 50% of the Ranger
uranium project at this time - a clear conflict of interest). The issue of nuclear power in EIA is of the
utmost importance for many community and indigenous groups -- and remains just as critical as ever.

It is vital that the EIA process for a proposed uranium mine present all relevant information and have
extensive public consultation and dialogue. This will NOT guarantee any outcomes or approvals,
however, the EIA process must be viewed seriously along with major technical and human resources.

4. Environmental Monitoring

The environmental monitoring for rehabilitated, existing and proposed uranium mines is commonly of
significant interest. The exact regime for a specific uranium project will vary depending on local
factors, such as climate (arid, tropical), surrounding land use (rural, national park), mine type (open
cut, underground, in situ leach) and population density (towns, indigenous). The locations, frequency
and reporting mechanisms are often determined during the EIA process and included as conditions of
regulatory approvals. Two particular aspects are water quality and radiological impacts.

Water quality is a critical aspect of any mining or industrial project and is an extremely sensitive issue
for many in the community. Any monitoring regime should be established with a view to : (i)
distinguishing natural variation from possible mine-site sources; (ii) ensuring monitoring frequency is
consistent with natural processes affecting water quality (eg. event-based-as well as set-frequency);
and (iii) ensuring sufficient monitoring locations to capture all possible impacts from a project. In this
way monitoring can provide early notice of possible solutes leaving a mine site and potentially
impacting on the environment and its beneficial uses (eg. recreation, water supply, environmental
values). It is also critical that sampling and analytical methods are maintained at a very high standard.

For uranium in particular, it is commonly present at levels of fractions of a micro-gram per litre (pg/L)
and sampling and chemical analysis should ensure that such levels are able to be detected and
differentiated. For surface water samples for the Kayalekera project, the EIA used analytical detection
limits for uranium of 2 mg/L (ie. 2,000 pg/L) [ 12] despite surface waters commonly having just 0.1-7
lVg/L (eg. [16]) - it thus remains impossible to ascertain the true background and discern possible
future impacts from the proposed mine. I
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A well recognised case of water quality monitoring is that undertaken for the Ranger uranium mine,
and is presented here as a good example of the complexity of issues involved. The Ranger uranium
mine is located in the Alligator Rivers Region of the Northern Territory, in the wet-dry monsoonal
tropics of northern Australia. It is exists on indigenous (specifically Mirarr-Gundjeihmi) freehold land
and is completely surrounded by the world-heritage listed Kakadu National Park - a very complex mix
of issues. At present, three groups monitor surface water quality at Ranger - the Northern Territory
government (through the Department of Primary Industry Fisheries and Mines, DPIFM), the operating
company Energy Resources of Australia Ltd (ERA) and the Commonwealth agency the Office of the
Supervising Scientist (OSS). The regulatory regime for Ranger involves a 'Minesite Technical
Committee' (MTC), which also includes the Northern Land Council (NLC) as the statutory agency to
represent indigenous interests. Through the MTC the three groups of monitoring data are reviewed and
ongoing regulation applied. The primary policy used to establish water quality monitoring criteria is
the National Water Quality Management Strategy (NWQMS) [17], released in 2000. In general, the
guiding principle is to achieve and maintain natural variation in water quality and associated
ecological and hydrological processes. A three-tier trigger system is based on mean plus one, two and
three standard deviations called the 'Focus', 'Action' and 'Limit' triggers, with each level intended to
give a statistical measure of deviation from natural background and therefore whether concentrations
are possibly mine-related. A breach of the Limit for specific solutes such as uranium would entail a
breach of regulatory conditions (though some Limits are 'guidelines' only, with no penalty for
exceedance). The triggers are applied at a monitoring location downstream from Ranger and compared
to upstream. The NWQMS also allows for the Limit to be determined from studies of the ecotoxicity
of particular solutes (eg. uranium, copper), with this derived value used in place of the mean plus three
standard deviations. The current water quality triggers andwater sources for Ranger are summarised
in Table 1, with graphs for SO 4 and U in Figure 1 (further details are given by [18, 19]).

The changes in water management regimes at Ranger are clearly visible in Figure 1, such as land
application and later wetland treatment of minesite waters, with land application primarily being
responsible for the Mg-SO 4 signature downstream in the adjacent Magela Creek. It remains contested
as to whether this represents an environmental impact (see [19]). The interpretation of U monitoring
data is complicated by the improvements in sampling and analytical methods over the past 25 years
plus the geologic background, with no clear signature attributable to minesite water management.
Public concern about impacts on water quality downstream of Ranger is a constant and controversial
debate - further enhanced by the repeated occurrence of accidents, spills and leaks (see [20]).
Concerns have been repeatedly raised about the adequacy of the monitoring regime to capture
potential impacts on downstream water quality, since an incident often occurs rapidly while water
monitoring is of a set frequency - any sampling undertaken for an incident is often after it has
finished. This re-enforces the need for comprehensive monitoring designed to capture the potential for
such events and is also relative to the local environment and associated hydrologic processes (eg. a
monsoonal storm). An associated issue is the need to quantify the load of contaminants, requiring the
sound combination of water quality and hydrologic monitoring. A final point is that the contaminant of
fundamental public concern is uranium. The limit of 6 tg/L is based on ecotoxicity criteria and not
natural variability. In Table 1, uranium downstream averages -0.1 jsg/L with a standard deviation of
-0.22 pg/L - giving a mean plus three standard deviations of -0.76 ptg/L or an order of magnitude
lower than the limit. Average annual flow in Magela Creek is -350 GL, giving a natural load of -35
kg U -the limit allows some -2,100 kg U. The limit therefore remains highly controversial as it could
allow for an environmentally significant increase over natural concentrations and loads.

Radiological monitoring requires highly specialised expertise and equipment, entailing substantive
human and financial resources. Radionuclides may be included in routine water testing (surface and
groundwaters), but possible public exposure is more commonly related to radon and radon decay
products and dust (to a minor extent). The international (ICRP) standards for public exposure are 1
mSv/year, and in theory all uranium mining projects would be required to meet this. Demonstrating
this dictates the combination of climate monitoring (eg. rainfall, temperature, relative humidity, wind
speed and direction) with environmental monitoring and radon and radon daughter activity and dust.
Many communities expect several monitoring locations as well as a high frequency of testing and
analysis. Transparent public reporting is especially critical for public radiological issues.
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Table I. Typical water quality monitoring and NWQMS-derived triggers for the
downstream of the Ranger uranium project (2004/05 wet season) (adapted from [19])

Magela Creek

pH EC. Mg S04 Mn U 226Ra

- S/cm mg/L mg/L pg/L pg/L mBq/L

NWQMS - Focus 5.9-6.5 l 21 [bi use EC [ci use EC 7 0.3 not set

NWQMS - Action 5.6-6.7 [a] 30 [b] use EC tci use EC 11 [d] 0.9 not set
NWQMS - Limit 5.0-6.9 [a] 43 [b] use EC [cI use EC [1' 26 [il 6 10 diff. [el

Retention Pond I tO 6.3-7.7 25-500 2.3-28 1-100 <2-37 0.2-10 no data

1,030- 130-250 500-1,100 10-1,600 2,750- no data
1,785 2714,8004nodat0

Process Water 0  3.9-6.7 8900- 2,400- 6,700- 710,000- 3,900 no data
40,000 10,000 61,000 4,200,000

Upstream (MCUS) 6.16; 0.38 13.4; 5.1 0.61; 0.30 0.43; 0.67 5.95; 4.35 0.10; 0.22 6.75; 9.45
Average; Std Dcv (<0.001- (.-64

(MAn-Max) (3.37-6.98) (5-47) (0.1-2.7) (0.03-6.2) (<1-50) 2.90) (0.2-46.4)

Downstream (009)[hl 6.16; 0.37 17.9; 7.7 0.95; 0.56 1.52; 2.19 8.25: 8.52 0.15; 0.17 6.87; 11.5
Average; StdDev (4.6-7.7) (5-72) (0.1-4.4) (0.1-18.6) (<1-161) (0.006- (0.001-83)

(Min-Max) 2.19)
[a] A range is specified for pH to reflect natural variation in water quality processes.
[b] This is a combination of statistical analyses of MCUS and 009 data and is intended to provide a compromise between existing water
quality impacts, the practicality of dilution variability with each wet season and the desire to work towards the express wishes of the Mirarr
traditional owners for no change in water quality.
[c] Due to the Mg-SO 4 signature at 009, and the results emerging from research into the ecotoxicological effects of the Ca:Mg ratio, EC is
used as a surrogate for Mg and SO 4.
[d] Based on flow in the middle of the wet season due to the seasonal behaviour of Mn in the Magela Creek catchment.
[e] Radium standards are primarily considered with respect to human health and radiological exposure assessments, especially through
uptake of 

220
Ra by species favoured as 'bush tucker' by indigenous people.

[f] Years are 1980 to 2004 for RPI, Sept. 2001 to Aug. 2004 for RP2, and 1989 to 2004 for process water; further details provided by [19].
[g] ERA data covers wet seasons 1991/92 to 2 00 3/ 04 '; OSS data covers years 2000/01 to 2003/04 (

22
6Ra is ERA data only).

[h] ERA data covers wet seasons 1980/81 to 2 00 3 /04 '; while OSS data covers years 2000/01 to 2003/04 (
226

Ra is ERA data only).

Uranium concentrations for the 1990/91 wet season are excluded due to unresolved issues over sampling and analytical errors, see [19].
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Figure 1. Sulphate and uranium in Magela Creek, Ranger uranium mine [19]
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In all environmental monitoring, demonstrating transparency is critical. For most mines, this is often
achieved through a statutory independent regulator such as an Environment Protection Agency (EPA).
There are many places around the world, however, where the environmental regulation of uranium
mining is undertaken by the Department of Mining (or equivalent) - and this is legitimately seen as a
serious conflict of interest and viewed with suspicion by community and indigenous groups. A
mechanism for independent verification remains critical - either by company or government policy.

5. Remediation and Rehabilitation

The community rightly expects that all former or closed mining projects should be returned back to a
stable land use and that this should ensure that no pollution leaves the site and impacts on the
environment and surrounding community. This more modern approach has underpinned the regulation
of uranium mining by statutory agencies since about the 1970s, and is fundamental to the longer term
sustainability of mining generally (eg. [21]). Whether the uranium industry thinks specific regulations
are technically sound is irrelevant - the community has high expectations regarding remediation of
past and abandoned uranium mines as well as standards for operating and potential future projects.
The regulatory agencies therefore reflect legitimate community standards, and the industry needs to
recognise this and work towards achieving and demonstrating high environmental standards.

In brief, uranium mining can be considered to have two principal periods - the 'Cold War' phase to
supply nuclear weapons programs of the early 1950s to mid-1960s, followed by the civilian phase
whereby uranium was sold for nuclear electricity. The Cold War era was driven by the urgent priority
for production, with other factors such as environmental management and mine rehabilitation not
considered a sufficient concern. The rise of uranium production for civilian use from the late 1960s
also coincided with the rise of environmental legislation and regulators, and hence this phase has been
operated in an improved manner compared to Cold War era mines. Although this is a simplified
history, it distinguishes the needs for each phase : Cold War era mines often require expensive and
challenging remediation, while civilian phase mines were better planned and generally had funds set
aside for rehabilitation (for some mines, rehabilitation was actively integrated into operations).

For many community groups, especially indigenous groups, they remain highly sceptical of claims
about rehabilitation of current or future uranium mines since many of the earlier generation of Cold
War mines have yet to be remediated to a high standard which has stood the test of time. Depending
on a countries uranium mining history, the experience and evidence will vary. For example, Canada is
still undertaking remediation works on former Cold War era uranium mines, such as the Uranium City
area. In Australia major Cold War era uranium mines included Radium Hill and Rum Jungle, both still
need active maintenance and vigilance despite being rehabilitated in the 1980s. At Radium Hill there
remains ongoing dispersion of radioactive materials from the site leading to low-level uptake of
radionuclides [22]. About $20 million of works were undertaken at Rum Jungle to reduce severe acid
mine drainage (AMD) pollution to the Finniss River [23] - yet in 2007 AMD pollution was still
extreme, demonstrating that the rehabilitation works have not proven adequate over time. Similarly,
ongoing release of uranium, metals and radionuclides to surface water and groundwater has been
documented from tailings dams in the Witwatersrand field of South Africa [24, 25], with similar
examples in most countries. Some photographs are shown in Figure 2. On this evidence, many in the
community therefore remain sceptical of the ability to remediate and rehabilitate former and current
uranium mines (regardless of climate; see Figure 2).

The real test for remediation and rehabilitation of former and current uranium mines is the long term -
that is, some decades later as climate variability and natural ecosystem processes test the engineering
integrity of the works. In Australia, as is the case in some countries, the available evidence only shows
ongoing problems at all former uranium mines. Community groups are excellent at documenting such
sites and communicating these outcomes to the public - the mining industry should take note of this
evidence and exercise realistic caution rather than optimistic hope.
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I ote : ,nnougn iviary ratmeen s renaommauon won a nauionai
'Engineering Excellence' award in 1986, recent studies have shown
that tailings dam seepage is much higher than expected (ie. above).

Figure 2. Photo's of uranium mine rehabilitation : a Radium Hill tailings dam, -2001 (top left) [22];
saline, metal and radionuclide-rich seepage from the Mary Kathleen tailings dam (-15 years after
rehabilitation) (top right) [26]; Au-U tailings dam (left) and kids playing in a contaminated stream
(right), Klerksdorp field, South Africa (middle) [24]; severe acid mine drainage flowing from White's
waste rock dump, July 2007 (ie. dry season), -20 years after rehabilitation (bottom) (photo's author).

A final aspect of remediation or rehabilitation is groundwater contamination. At some former uranium
mine or milling sites, tailings dam seepage has severely impacted on groundwater (eg. United States,
Germany). or through in situ leach mining. The vast majority of the community expects that
groundwater will be remediated and returned to pre-mining quality - even at acid leach mines like
Beverley in Australia (see [20, 27]). At sites such as Rum Jungle, failure to remediate heavily polluted
groundwater is a major reason for the continuing salt and metal loads in the Finniss River [23]. The
Ranger mine is required to rehabilitate tailings to ensure that solutes will not cause "impacts for at
least 10,000 years" [20] - yet the primary pathway of groundwater remains the'least researched field
in more than 30 years at the site. With rising concern about the sustainability of water resources, the
community expects groundwater to be remediated to ensure no liability for future generations.
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6. Social Issues

The nature and extent of social impacts are a critical aspect of uranium mining projects. Although
some believe'that there are opportunities for positive as well as negative impacts, many communities
commonly perceive the negative impacts will be substantial and easily outweigh any hoped-for
benefits. Indeed, for some groups (especially indigenous groups), social issues are more important
than potential environmental or economic impacts. Social issues commonly include heritage aspects
and sites - such as an indigenous sacred site. For example, the Mirarr elders in the 1970s were
adamant in their opposition to the Ranger uranium project primarily on concerns over social impacts
(see [28]) - a fear now proven justified 20 years later (see [29]). A fundamental and difficult problem
with social issues is that current regulatory regimes and approvals processes are geared towards
environmental aspects - only a minor focus is generally given to social issues. It is very clear from
extensive personal experience that social impacts and issues need to be given increased attention by
industry and government - yet in contrast, many civic society groups and ENGO's are well advanced
in working on social issues. For many communities, especially indigenous groups, the right to
determine their own social future is paramount - and is considered an inalienable human right. This
means the right to say no to whatever imposed development must be treated with dignity and respect.

7. Regulatory Performance, Transparency, Public Reporting and Accountability

A major area of concern for many communities and ENGO's is regulatory performance. That is, are
mining companies and mine sites complying with the numerous conditions of their approvals and
operating pennits. In any country, legitimate concerns are raised when a particular mine is shown to be
failing to comply with such conditions. In Australia, the 1982 EIS for Olympic Dam project included
approvals for a particular tailings dam design and operating regime - yet when ENGO's visited the
project in the early 1990s they observed that tailings were being managed differently. Subsequently, it
was found that the altered tailings management regime was a principal factor leading to massive
seepage from the tailings dams (see [30]). Another Australian example is the Ranger uranium mine,
where despite the numerous incidents and breaches of authorisations over its history [20], it was not
until the 2004 process water leak that legal convictions and penalties were finally applied by
regulators. The community expects that regulators are and will maintain frank and fearless
independence, from the projects they are regulating, and view the lack of or weak enforcement of
regulatory conditions as unacceptable. The protection of the environment, public health and heritage
issues should be of the utmost priority -not economic viability or government expediency.

An emerging way to improve transparency and accountability is through sustainability reporting,
based on the Global Reporting Initiative (GRI) [31]. At present, some uranium mining companies are
already releasing annual sustainability reports alongside corporate/financial reports (eg. Rio Tinto and
previously WMC Resources). A major component of these reports is the information and detailed data
on various aspects such as economic outcomes, social aspects (eg. jobs, human rights) and
environmental inputs and outputs (eg. energy, greenhouse emissions, water). Given the fiercely
contested nature of the life cycle metrics of the nuclear fuel chain compared to renewable energy (eg.
contrast [1] and [4]), it is pivotal that uranium companies show leadership, like their gold mining
counterparts (see [32]), and be transparent and accountable by publishing all relevant sustainability
information and data on a mine site-specific basis using the GRI protocol. Unfortunately, some
companies do not report site-specific data in their sustainability reports (eg. Cameco, BHP Billiton),
making it impossible to verify various sustainability claims. A recent analysis of the available data has
shown that such reporting can be used to estimate the sustainability metrics of uranium mining and
assess the effects of ore grade, showing that energy, water and greenhouse costs per tonne of uranium
increase with declining ore grade [33]. In a global environment where greenhouse emissions are a
major international issue, it is vital that all existing producers as well as hopeful companies prepare
and publish accurate sustainability reports with all relevant site-specific data. In this way the data will
gradually increase upon which various sustainability metrics of uranium mining and the nuclear fuel
chain can be estimated more accurately - by all sides. Comprehensive sustainability reports are a
fundamental mechanism to demonstrate transparency and accountability to a sceptical public.
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An important feature of the modem age is, of course, rapid telecommunications infrastructure
especially the advent of the interaet and world wide web. The interaet has become a primary tool for
information and research for almost all aspects of society - though the quality of the information is
highly variable. All sides of the nuclear debate continue to expand the extent and quality of their
online information, as well as providing space for interaction (eg. 'blogs'). One of the best examples
and most critical resources on global issues in uranium mining is the 'WISE Uranium Project' (an
ENGO) [34]. The website is updated daily and contains extensive news, links to scientific reports,
technical issues as well as numerous online calculators for radon flux, radiation exposure and the like.
The calculators are based on published scientific papers, and are very popular with industry and
government professionals as well as allowing the community an independent check on certain claims.

8. Discussion: Salient Lessons and Sustainability

The issue of uranium mining and nuclear power remains as controversial today as it has been for
decades - and the vast majority of community and indigenous groups and environmental non-
government organisations continue to adamantly oppose all forms of nuclear energy, and this is highly
unlike to change. Therefore, with respect to potential uranium mine developments, it is critical to
understand the context of nuclear issues in a given region and recognise the legitimate positions taken
by various groups. Any uranium mine needs to undertake a thorough environmental impact assessment
which includes all relevant aspects and issues - this is a fundamental stage as it is generally used to
reject or accept a project with various stringent conditions. The environmental monitoring of former,
current and potential projects remains pivotal - all communities expect first-rate monitoring, including
high frequency, appropriate locations and transparent analysis and reporting. Based on the review of
available information for abandoned, remediated and rehabilitated uranium projects, there is ample
evidence known to the community concerning ongoing pollution and impacts - leading many in the
community to remain sceptical of industry and government claims. Overall, the paper is a unique and
thorough reflection on the complex interaction of community groups, ENGO's, regulators and miners
in the assessment, remediation and regulation of uranium mines, providing valuable insights.
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CBR Violations. Spills, and Leaks as of July 28, 2008
Prepared by Shane Robinson on behalf of Western Nebraska Resources Council

o June 19, 2008: Power outage resulting in loss of flow to the well field and exceedance of the
100 PSIG NDEQ Class III UIC permit limitation.

o June 4, 2008: Exceeding of Well Head Manifold Pressure Limitations
o May 15, 2008: CM9-5 Monitor Well Excursion
o May 30, 2008: CM9-3 Monitor Well Excursion
o April 29, 2008: Thirty day response to self identified license violation for missed five-year

MIT re-tests
o January 24, 2007: 2006 Annual pond inspection report is 45 days past due and has been

recorded as a self identified reporting violation
o September 26, 2006: Monitor well placed on excursion status
o May 5, 2006: Evaporation Pond 4 Liner Leak
o March 31, 2006: CBR became aware of the noncompliance of three violations listed below

on July 1, 2003 and failed to provide written notification to NDEQ as required by Title 122,
Chapter 21 §001.06 until May 12, 2006.

o January 18, 2006: CM8-21 Monitor Well Excursion
o October 27, 2005: 5-Year Mechanical integrity test failure at well 12340-31 leak detected
o August 4, 2005: CM9-16 Monitor Well Excursion
o July 4, 2005: Mechanical integrity test failure at well 1723-14
o June 27, 2005: SM6-12 Monitor Well Excursion
o May 2, 2005: CM5-19 Monitor Well Excursion
o June 16, 2005: SM6-28 Monitor Well Excursion
o May 14, 2004: leak detected at Pond 1
o December 23, 2003: Monitor well placed on excursion status
o July 1, 2003: Violations of Permit by releasing well development water upon the surface of

the ground (continued until March, 31, 2006)
o July 1, 2003: Violation of Permit by using Chadron Formation well development water as

drilling water (continued until March, 31, 2006)
o July 1, 2003: constructed injection wells and mineral production wells in a manner that had

the potential to allow the movement of fluid containing contaminants into an underground
source of drinking water, in violation of Title 122, Chapter 4, §001 (continued until March,
31, 2006)

o December 26, 2002: Monitor well placed on excursion status
o September 10, 2002: Monitor well placed on excursion status
o April 4, 2002: Monitor well placed on excursion status
o December 4, 2001: Monitor well placed on excursion status
o March 2, 2001: Monitor well placed on excursion status
o September 10, 2000: Monitor well placed on excursion status
o May 26, 2000: Monitor well placed on excursion status
o April 27, 2000: Monitor well placed on excursion status
o March 6, 2000: Monitor well placed on excursion status
o July 2, 1999: Monitor well placed on excursion status
o August 7, 1998: Spill of 10,260 gallons of injection fluid
o March 21, 1998: Monitor well placed on excursion status



IN THE DISTRICT COURT OF LANCASTER COUNTY, NEBRASKA

STATE OF NEBRASKA, ex rel., ) Case No.
MICHAEL J. LINDER, Director )
NEBRASKA DEPARTMENT OF )
ENVIRONMENTAL QUALITY, )

)
Plaintiff,

COMPLAINT
v.

CROW BUTTE RESOURCES, INC., a
Nebraska Corporation, )

Defendant. )

COMES NOW, Michael J. Linder, Director of the Department of

Environmental Quality, who institutes this action through Jon C. Bruning,

Attorney General, on behalf of the State of Nebraska, and alleges as follows:

FIRST CLAIM

1. The Nebraska Department of Environmental Quality (hereinafter

NDEQ), is at all times alleged herein, the agency of the State of Nebraska

charged with the duty, pursuant to Neb. Rev. Stat. §81-1504(1) (Reissue 1999),

of exercising exclusive general supervision, administration, and enforcement of

the Environmental Protection Act (hereinafter the Act), Neb. Rev. Stat. §81-1501

et seq (Reissue 1999 and Cum, Supp. 2006) and all rules, regulations, and

permits created thereunder.

2. Defendant Crow Butte Resources, Inc. (hereinafter CBR), at all

times alleged herein, is a Nebraska corporation which owns and operates an in-

situ uranium mining facility which is located on approximately 2,840 acres in all or

portions of Sections 11, 12, and 13 of Township 31 North, Range 52 West of the
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6th P.M., Dawes County, Nebraska, and Sections 18, 19, 20, 29, and 30 of

Township 31 North, Range 51 West of the 6 th P.M., Dawes County, Nebraska.

3. Pursuant to its authority under Neb. Rev. Stat. §81-1504(11) (Cum.

Supp. 2006), NDEQ issued an Underground Injection Control (hereinafter. UIC)

Permit to CBR, UIC Permit No. NE0122611 which required:

All of the liquid waste streams shall be collected and retained in the
lined evaporation ponds, or disposed of in a permitted deep
disposal well as approved by the Department. This permit does not
authorize any wastewater discharge to the land surface or surface
waters of the State.

4. Violation of a permit condition or limitation is a violation of Neb.

Rev. Stat. §81-1508.02(1)(b).

5. Beginning on or about July 1, 2003, and continuing daily thereafter

until March 31, 2006, Defendant CBR violated its UIC Permit No. NE0122611 by

releasing -well development water upon the surface of the ground during CBR's

well development and drilling process.

6. Pursuant to Neb. Rev. Stat. §81-1508.02, a civil penalty, not to

exceed ten thousand dollars ($10,000.00), is warranted for each day of violation.

SECOND CLAIM

7. Plaintiff hereby incorporates by reference each and every allegation

contained in paragraphs 1 through 6 as if fully stated herein.

8. Defendant CBR's UIC Permit No. NE0122611 further prohibited the

use of Chadron Formation well development water as drilling water and required

Defendants to treat well development water from the Chadron Formation as a

liquid waste stream to be collected and retained in lined evaporation ponds.
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9. Beginning on or about July 1, 2003, and continuing daily thereafter

until on or about March 31, 2006, Defendant CBR, used Chadron Formation well

development water as drilling water in violation of UIC Permit No. NE012261 1.

THIRD CLAIM

10. Plaintiff hereby incorporates by reference each and every allegation

contained in paragraphs 1 through 9 as if fully stated herein.

11. At all times alleged herein, Nebraska Administrative Code Title 122

"Rules and Regulations for Underground Injection and Mineral Production Wells"

(hereinafter Title 122) was in full force and effect and applied to the Defendant's

facility and activities,

12. Title 122, Chapter 4, §001 prohibits an owner or operator from

constructing an injection well or mineral production well in a manner that allows

the movement of fluid containing any contaminant into underground sources of

drinking water if the presence of the contaminant may cause a violation of any

primary drinking water regulation or may otherwise adversely affect the health

and safety of persons.

13. Defendant CBR, on a daily basis from on or about'July 1, 2003 until

March 31, 2006, constructed injection wells and mineral production wells in a

manner that had the potential to allow the movement of fluid containing

contaminants into an underground source of drinking water, in violation of Title

122, Chapter 4, §001.

14. Neb. Rev. Stat. §81-1508.02(1)(e) (Cum. Supp. 2006) makes it
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unlawful for any person to violate any rules or regulations adopted and

promulgated pursuant to such Act.

FOURTH CLAIM

15. Plaintiff hereby incorporates by reference each and every

allegation contained in paragraphs 1 through 14 as if fully stated herein.
2

21. Title 122 Chapter 21 §001.06 further requires a permittee to

provide written notification to NDEQ of any noncompliance which may endanger

the health and safety of persons or cause pollution of the environment within five

days of the time the permittee becomes aware of the noncompliance.

23. Defendant CBR became aware of the noncompliance on or about

March 31, 2006 and failed to provide written notification to NDEQ as required by
2

Title 122 Chapter 21 §001.06 until May 12, 2006.

WHEREFORE, NDEQ prays that judgment on its Claims be entered

herein in favor of NDEQ and against Defendant in the form of a civil penalty as

provided under Neb. Rev. Stat. §81-1508.02, together with the costs of the action

and such other relief as the Court deems just and equitable.
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STATE OF NEBRASKA ex rel.
MICHAEL J. LINDER, Director
Department of Environmental
Quality, Plaintiff,

BY: JON BRUNING #20351
Attorney General

BY:
Katherine J. Spohn #22979
Assistant Attorney General
2115 State Capitol Bldg.
Lincoln, NE 68509
Tel. (402) 471-2682
katie.spohn@nebraska.gov

Attorneys for Plaintiff

CERTIFICATE OF SERVICE

The undersigned hereby certifies that a copy of the foregoing Complaint

has been served upon the Defendant by regular United States mail, first class

postage prepaid on this __ day of May, 2008 addressed to the Defendant's

attorney of record as follows:

Mark D. McGuire
McGuire and Norby
605 South 14 th Street, Suite 100
Lincoln, NE 68508

Katherine J. Spohn
Assistant Attorney General
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IN THE DISTRICT COURT OF LANCASTER COUNTY, NEBRASKA

STATE OF NEBRASKA, ex rel., LA HA T E !- COU ,T(Case No.__
MICHAEL J. LINDER, Director )
NEBRASKA DEPARTMENT OF 2008 M•Y 3 API 8 57
ENVIRONMENTAL QUALITY, CLE-K OF THE

Plaintiff, DIST-.•IT COURT
CONSENT DECREE

V.

CROW BUTTE RESOURCES, INC., a
Nebraska Corporation,

Defendant.

Plaintiff, the Nebraska Department of Environmental Quality ("NDEQ"),

proceeding on its Complaint filed herein and appearing through its counsel, Jon

C. Bruning, Attorney General, and the Defendant, Crow Butte Resources, Inc., a

Nebraska Corporation, appearing through its counsel,' Mark D. McGuire, and

each party having consented to the making and entering of this Consent Decree

without trial, the Court finds that the Consent Decree should be and hereby is

entered.

IT IS THEREFORE ORDERED AND DECREED as follows:

1. The court has jurisdiction of the parties and the subject matter of

this action. The Complaint herein sets. forth justiciable causes of action against

Defendant.

2. NDEQ, in its Complaint, alleges that beginning on or about July 1,

2003, and continuing daily thereafter until March 31, 2006, Defendant Crow Butte

Resources, Inc., (hereinafter CBR), violated its Underground Injection Control

(hereinafter UIC) Permit No. NE0122611 by releasing well development water
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upon the surface of the ground during CBR's well development and drilling

process. CBR recycled its well development water as a conservation measure,

rather than treating it as a waste stream and collecting and retaining such water

in CBR's lined evaporation ponds, contrary to the terms of its UIC permit. Such

treatment of its well development water did not result in any pollution of either the

surface of the ground or any aquifer thereunder. CBR discovered this process

potentially violated the literal terms of its UIC permit on or about March 31, 2006,

and self-reported it to the DEQ's on-site inspector on or about April 7, 2006.

3. NDEQ further alleges that Defendant is therefore subject to a civil

penalty as provided in Neb. Rev. Stat. §81-1508.02(2) (Reissue 1999).

4. The parties agree that settlement of these matters is in the public

interest and entry of this Consent Decree is the most appropriate means of

resolving their dispute. Defendant, without admitting any allegations of the

Complaint, agrees to the form and entry of this Consent Decree for purposes of

settlement only.

5. The parties agree that this Consent Decree shall, be in full

satisfaction of all claims alleged in the Complaint and arising out of the same

transaction or occurrence asserted therein, provided that such claims were

known or were reasonably ascertainable from information in the State's

possession as of the date of the filing of this Consent Decree.

6. IT IS THEREFORE ORDERED that Defendant shall pay to the

Clerk of the District Court of Lancaster County a civil penalty in the sum of fifty

thousand dollars ($50,000) pursuant to Neb. Rev. Stat. §81-1508.02, together
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with court costs in the amount of seventy-nine dollars ($79.00). Said penalty is to

be handled pursuant to Article VII, Section V, of the Nebraska Constitution.

A. $25,000 (twenty-five thousand dollars) of said penalty will be

imposed immediately upon the entry of this Consent Decree by the

Court, and is due no later than 10 (ten) days after the entry of this

Consent Decree by the Court.

B. $25,000 (twenty-five thousand dollars) of said penalty will be due

and owing 180 days following the approval of this Consent Decree

by the Court. In the event that said Defendant continues to

maintain compliance with the following obligations and provisions,

during the time period between the approval of this Consent Decree

by the District Court and 180 days following that approval, the

$25,000 (twenty-five thousand dollars) of civil penalties will be

waived:

1. The Environmental Protection Act, Neb. Rev. Stat. §81-1501

et seq;

2. Title 122 of the Nebraska Administrative Code, "Rules and

Regulations for Underground Injection and Mineral

Production Wells;" and

3. Defendant's UIC Permit No. NE0122611 and all conditions

and provisions related thereto.

C. To qualify for the $25,000 (twenty-five thousand dollars) waiver of

civil penalties as stated in paragraph 6(B), Defendant shall file a showing with the
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Court within 30 (thirty) days following the due date of the civil penalties

establishing that it has maintained compliance as required. If the Defendant

does not receive a Notice of Violation from NDEQ and is not a party to legal

action initiated by the NDEQ disputing compliance with the statutes and

regulatory provisions in paragraph 6(B) during the relevant time period, NDEQ

shall file a Satisfaction of Judgment in the case within ten days of receipt of

Defendant's showing. If Defendant receives a Notice of Violation from NDEQ, or

is a party to legal action initiated by NDEQ disputing compliance with the statutes

and regulatory provisions in paragraph 6(B) during the relevant time period,

NDEQ shall file an objection to Defendant's showing and determination of this

waiver provision will be stayed pending ongoing enforcement proceedings.

7. IT IS FURTHER ORDERED that the Defendant shall pay, as a

Supplemental Environmental Project, the'sum of 50,000 (fifty thousand dollars)

into the Attorney General's Environmental Protection Fund to be used for

environmental safety, training, public awareness, or other related uses as

permitted by state law, at the sole discretion of the Nebraska Attorney General.

This sum shall be paid as a lump-sum payment due no later than 10 (ten) days

after the entry of this Consent Decree.

8. This Consent Decree will have no effect on any enforcement action

brought by NDEQ against Defendant for future violations of any statutes or

regulations.

9. The undersigned consent without further notice to the6 form and

entry of the foregoing Consent Decree.
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DATED THIS • day of 2008, in Lancaster County, Nebraska.

BY THE COURT:

ADistrictJ Odge

STATE OF NEBRASKA ex rel.
MICHAEL J. LINDER, Director
Department of Environmental
Quality, Plaintiff,

BY: JON BRUNING #20351
Attorney General

BY: h

Kat1erineJ. Spohn-12"2ý6
As istant Attorney General
2115 State Capitol Bldg.
Lincoln, NE 68509
Tel. (402) 471-2682
katie.spohn@nebraska.gov
Attorneys for Plaintiff.

CROW BUTTE RESOURCES, INC.,
a Nebraska Corporation, Defendant

BY: _ _ _ _ _ _

Mark D. McGuire
McGuire and Norby
605 South 14 th Street, Suite 100
Lincoln, NE 68508
Tel. (402) 434-2390
Attorney for Defendant.

CERTIFICATE OF SERVICE

The undersigned hereby certifies that a copy of the foregoing Consent

Decree has been served upon the Defendant by . ,=Le 1 11,0L
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class postage prepaid on this8 day of May, 2008 addressed to the Defendant's

attorney of record as follows:

Mark D. McGuire
McGuire and Norby
605 South 14 th Street, Suite 100
Lincoln, NE 68508

jK therine j. Spohý
A~sIstant Attorney General
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SUZANNE M. KIRKLAND
CLERK of the DISTRICT COURT

LANCASTER COUNTY
575 South 10 th Street

Lincoln, Nebraska 68508-2810
402-441-7328/Fax 402-441-6190

IN THE DISTRICT COURT OF LANCASTER COUNTY, NEBRASKA

--CERTIFICATE--

I, Simon G. Rezac, Deputy Clerk of the District Court of Lancaster County,

Nebraska, do hereby certify that the foregoing is/are a full and correct copy/copies of the

original instrument(s) duly filed and or record in this court. This Certificate, which bears

the seal of the District Court of Lancaster County,.State of Nebraska, USA, was signed on

MAY 2 3 2008

By: __-____

Simon G. Rezac, Deputy Clerk



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA-1 543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE) July 27, 2008

AFFIDAVIT

I, Beatrice Long Visitor Holy Dance, hereby state as follows:

1. I make this affidavit in connection with a Petition to Intervene in the
renewal application of Crow Butte Resources, Inc. d/b/a Cameco Resources, a/k/a The
Crow Butte Project concerning in situ leach uranium mine near Crawford, Nebraska (the
"Mine"). My address is: POB, Pine Ridge SD 57770. I have authorized attorneys David
Frankel and Shane Robinson to represent me in this matter. I am fully familiar with the
facts stated in this affidavit, and where opinions are expressed, I am competent to state
such opinions based on my training, knowledge, experience and expertise. If sworn as a
witness, I am competent to testify to the contents of this affidavit.

2. My name is Beatrice Long Visitor Holy Dance and I am 81 years old. I
am also known as Beatrice Weasel Bear. My daughter Loretta Afraid of Bear is married
to Thomas Kanatakeniate Cook. I am an'enrolled member of the Oglala Lakota Nation,
Pine Ridge Reservation. I live at Slim Buttes, which is about 20 miles from the
Nebraska border on BIA 41, at Pine Ridge Indian Reservation. Our family has lived at
Slim Buttes for many years. My daughter Loretta and son-in-law Tom have built a farm
and timber frame house on our family land at Slim Buttes. Our family land at Slim
Buttes has several well pumps. My family also maintains an inipi, a "sweat lodge," on
our family land. A tributary of the White River flows through our family land although it
has run dry.

3. I am one of the International Council of Thirteen Indigenous
Grandmothers (\x,1wcv., i1'_•rochr.coiinci.Iorg) We represent a global alliance of
prayer, education and healing for our Mother Earth, all Her inhabitants, all the children,
and for the next seven generations to come. We are deeply concerned with the
unprecedented destruction of our Mother Earth and the destruction of indigenous ways of
life. We believe the teachings of our ancestors will light our way through an uncertain
future. We look to further our vision through the realization of projects that protect our
diverse cultures, lands, medicines, language and ceremonial ways of prayer and through
projects that educate and nurture our children.
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4. I make this affidavit to provide relevant information about the cultural and
spiritual nature and value of water.

5. Water (mni) is very sacred to our people, the Lakota. We can't live
without it. We are taught that we can't live without the elements of water and fire. We
are taught that we pray with water before we drink it. We are taught to respect the water.

6. Lakota people use water to make our medicines. We put herbs in the
water, pray with it, and use it for healings.

7. We use this water on our gardens on our family land at Slim Buttes to
grow our food and we eat the food from these gardens.

8. When we come into this life, our mothers carry us in their bodies, and we
are in the water. That is our first experience in this life, being in the water and so it is
holy for us. We carry that relationship with the water through our lives.

9. Lakota believe that the Creator first created the-rock of the earth, the rock
is burning in the center of the earth, and the Creator put water on the rock so we could
live on the earth.

10. Lakota people need to have good water nearby to use for our ceremonies.
In the inipi, or sweat lodge, ceremony, water is poured on hot rocks in a sacred manner
according to traditional ways. Participants in the inipi, or sweat lodge, ceremony we heat
up rocks to recognize that rock at the center of the earth put there by Creator, then we
pour the water over the hot rocks as the Creator put water on the earth. The water
purifies us. We breathe in water vapor during the ceremony. During the inipi, we pray
for the health of all people, the safety of all those in jeopardy including the soldiers
abroad and for the healthy future of our children, grandchildren and their grandchildren.

11. When we bury our loved ones, we put water and food in with them. The
water and food isn't for the deceased to have, it is for the deceased to bring to the
Creator. It is offered to the Creator by the deceased to ask the Creator to bless our future
generations, so there will be plenty of good water and food for our future generations and
life for our people can continue. I am often called upon in our community to help make
that sacred food for the burial, and I do this to help the people.

12. In our Sun Dance ceremony, we commit to go without water for days, it is
part of how we honor it and, respect the water, and we offer our suffering up to the
Creator. Sometimes we pour water out in front of the dancers to help them even though
they can't drink it; water is so sacred and powerful that it helps us even that way.

13. We use the water in the Native American Church ceremony too. The
water is put inside the drum, and we bring it in a bucket at midnight, and in the morning
so we can drink it. I was healed by the water in this ceremony. I was sick and ate the
medicine in the ceremony. I threw up lots of blood. I had something wrong with my

2



liver. Many hours after the ceremony was over I was still sick and throwing up. My
brother gave me more medicine to eat, then he prayed over a cup of water and blessed it
in front of the fire. He gave me that cup of water and told me that the water is the water
of life, mni wiconi. He told me to believe that when I drink the water that I will be
healed, that I will be able to care for my children.. I did like he said, I thought that way
while I drank the water, and I was healed when I drank it.

14. Lakota people are taught to honor our water, to respect it, to understand
that it is holy and sacred to us.

15. It takes many generations to restore the natural qualities of water that has
been adulterated sufficiently for it to be used again for natural medicines and sacred
ceremonies.

16. We expect the United States government to protect the water so that we
have as much pristine water as we need for ourselves, our grandchildren and their
grandchildren to have for drinking, praying, and healing.

This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C.
Section 1746. 1 declare under penalty of perjury that the foregoing is true and correct.

&. Ti C L'" ".)ý
Executed on July 7u_, 2008 at \-'YL rk

BEATRICE LN "VI SITOR HOLY VNCE
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA-1543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE) July 27, 2008

AFFIDAVIT

I, Buffalo Bruce, hereby state as follows:

1. I make this affidavit in support of Western Nebraska Resources Council
("WNRC"), which was formed in 1982 to protect the natural resources of Western
Nebraska with a focus on groundwater contamination from uranium mining.

2. I make this affidavit in connection with a Petition to Intervene in the
renewal application of Crow Butte Resources, Inc. d/b/a Cameco Resources, a/k/a The
Crow Butte Project concerning in situ leach uranium mine near Crawford, Nebraska (the
"Mine"). My mailing address is: 205 N Mears St., Chadfon, NE 69337. WNRC has
authorized attorneys David Frankel and Shane Robinson to represent WNRC in this
matter. I am fully familiar with the facts stated in this affidavit, and where opinions are
expressed, I am competent to state such opinions based on my training, knowledge,
experience and expertise. If sworn as a witness, I am competent to testify to the contents
of this affidavit.

2. I have authorized WNRC to represent my interests in this proceeding.
Having been a long time member of WNRC I am currently serving as Vice-Chair. My
Grandfather owned and operated the finest Mercantile in the region, in Crawford, during
the 1890's. My grant great aunt was married to the first mayor of Crawford.

3. My first job of substance was with the University of Nebraska conducting
paleontological fieldwork within the badlands north of Fort Robinson, NE, 1962. 1 am a
guest lecturer at American University in D.C. almost annually, for the science
curriculum. I am on the NE USDA WHIP Subcommittee & USDA EQIP
Subcommittees. Currently, I am coordinating research on aspen within NE. It is during
the sample collecting of data for DNA analysis that I have observed the hydrologic loss
of surface flow within the lower reaches of Pine Ridge streams. Recently (3 years),
several of these streams, have gone dry prior to reaching the White River. Historically,
even during the drought of the 30's this anomaly had not occurred, until several years
after the Uranium Mine was in operation. The predicted average 'net consumption' that
is written within the Renewal Application (page 7-11) is 5112gpm. If that amount is an
accurate figure that means the mine consumes as much or more water in one hour than
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the city of Crawford uses in a day. Whatever the true 'consumptive' use is, that amount
has been degrading the already stressed watershed to localized aquatic die offs. This is a
study documenting the stages of Regionwide desertification.

4. Knowledge, of humankind's relationship with the natural world has changed
dramatically within the last 20 years. We can now place monetary value on
degradation of native systems. (8/9/02 Journal Science mag,)
www.time.com/maiazine/article/0.9171.99747.00html

www.nvtimes.com/2007/04/18/nvreaion/18trees.html? r=18oref=sloaan

"Humankind relies in total upon the sustenance given us from the Intact Native
Wildlands, to cleanse the rivers/waters; create and store good soils and filter/alter
airborne constituents. These systems are overloaded. That fact makes the tiny
amount of intact native system left, extremely valuable and we should not
compromise its health, unless we want humankind to be extinguished sooner."

This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C.
Section 1746. 1 declare under penalty of perjury that the foregoing is true and correct.

Executed on July 28, 2008 at Chadron, Nebraska.

BUFFALOO(C
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA-1543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE) July J, 2008

AFFIDAVIT

I, Dayton 0. Hyde, hereby state as follows:

1. I make this affidavit in connection with a Petition to Intervene in the
renewal application of Crow Butte Resources, Inc. d/b/a Cameco Resources, a/k/a The
Crow Butte Project concerning in situ leach uranium mine near Crawford, Nebraska (the
"Mine"). I have authorized attorneys David Frankel and Shane Robinson to represent
me in this matter. I am fully familiar with the facts stated in this affidavit, and where
opinions are expressed, I am competent to state such opinions based on my training,
knowledge, experience and expertise. If sworn as a witness, I am competent to testify to
the contents of this affidavit.

2. I am the founder and manager of the Black Hills Wild Horse Sanctuary
located on 11,000 acres of pristine wilderness along the Cheyenne River between Hot
Springs and Edgemont, South Dakota, where herds of wild American Mustangs roam and
graze on prairie grasses. The Black Hills Wild Horse Sanctuary is home to America's
largest wild horse herd with over 500 wild horses including American Spanish Mustangs,
Sulphur and Kiger Mustangs, herds from State Governments, Bureau of Land
Management, and the US Forest Service. My personal website is:

v\\v.Clax'ofloh\dCICCUn and the Black Hills Wild Horse Sanctuary is
........ .\v~~t .... m~s . o

3. My address is: PO Box 998, Hot Springs, S.D. 57747. I have lived at this
address for more than 20 years.

4. Substantial resources have been invested during the past 20 years to
develop and maintain the Black Hills Wild Horse Sanctuary. The health of the horses
and the continued suitability of the land to be used as a wild horse sanctuary depends on
the health of the ecosystem, including the flora and fauna, and on the continued
availability of clean water quality from our wells and from the Cheyenne River.

5. The Wild Horse Sanctuary also serves as a cultural area where several
Indigenous spiritual ceremonies such as the "sweat lodge" are performed regularly by
members of the Oglala Sioux Tribe, including the American Horse and Afraid of Bear
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families. The pristine nature of this land and water of this area are of great importance to
the people.

6. I am a veteran of the United States Army having served in combat during
World War II; assigned to General Patton's Third Army, my outfit stormed the beaches,
fought through France, Belgium and Germany. We survived the Battle of the Bulge; the
Ruhr Pocket and the Rhineland campaign.

7. As someone who has personally served the US national interest, and
staked my life on securing the common defense and security of the American people, I
am concerned that atomic energy and uranium not be controlled by foreign persons who
have no loyalty to the United States or its people. I do not believe that foreign owners
should be allowed to receive a license to operate the Mine because they lack the loyalty
to the United States and its people that would guarantee that the Mine is operated in the
best interests of the United States and its citizens, in the national interest, for.the common
defense and security and in the interests of public health and safety. I do not believe that
foreign persons can be trusted to act in the best interests of the United States and its
people or to comply with United States laws and regulations or to protect the water and
environment of the communities that are near the Mine.

8. As a resident of South Dakota, I question what authority the Nebraska
Department of Environmental Quality has over the regulation of my water quality. I
understand that the NDEQ sets the water restoration standards for the Mine and that such
standards may affect me.

9. I understand from reading "Ionizing Radiation from Nuclear Power and
Weapons and its Impacts on Animals" by Diane D'Arrigo (Nuclear Information and
Resource Service, June 2004), that with increased mining and uses of radioactive material
in society, more radionuclides have been and continue to be released to the environment.
Once released, they can circulate through the biosphere, ending up in drinking water,
vegetables, grass, meat, etc. The higher an animal eats on the food chain, the higher the
concentration of radionuclides. This is bioaccumulation. The process of bioaccumulating
radionuclides can be especially harmful to animals at the top of the food chain because
the concentrations of radionuclides are much higher. Radionuclides can concentrate in
various kinds of tissue. This article also states that "animals in the vicinity of nuclear
facilities and downwind from accidental radiation releases have been found to be
radioactive." Id. at p. 3.

10. 1 understand that the Mine predicts that its operations will increase the
public dose of radiation to the entire North American population (about 523 million
people) by 0.0023% according to their application. Such increase, taken together with
the existing exposures to radiation in my region (such as the infamous contamination due
to historic open pit uranium mining in Edgemont, SD, create a major risk of
bioaccumulation of radionuclides.
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11. Based on the foregoing, I am concerned that bioaccumulation of
radionuclides is occurring in the wild horses at the Black Hills Wild Horse Sanctuary
because the Mine is located upwind and upstream of the sanctuary. I am also concerned
that in 1998 (shortly after the Mine was taken over by Canadian corporation Cameco,
Inc.), the Mine stopped monitoring the radiation impacts on vegetation which makes it
more difficult for the public to determine if bioaccumulation of radionuclides is resulting
from the Mine's operations.

This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C.
Section 1746. I declare under penalty of perjury that the foregoing is true. Executed on
this -,I day of July, 2008 in Hot Springs, South Dakota.

Dayton .yde
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of

CROW BUTTE RESOURCES, INC.

(In Situ Leach Facility, Crawford, NE)

Docket No. 40-8943

License SUA-1543

July 27, 2008

AFFIDAVIT

I, Debra L. White Plume, hereby state as follows:

1. I make this affidavit in connection with a Petition to Intervene in the renewal application
of Crow Butte Resources, Inc. d/b/a Cameco Resources, a/k/a The Crow Butte Project
concerning in situ leach uranium mine near Crawford, Nebraska (the "Mine"). My address is:
Box 71, Manderson, South Dakota 57756. I have authorized attorneys Bruce Ellison, David
Frankel and Shane Robinson to represent me in this matter. I am fully familiar with the facts
stated in this affidavit, and where opinions are expressed, I am competent to state such opinions
based on my training, knowledge, experience and expertise. If sworn as a witness, I am
competent to testify to the contents of this affidavit.

2. My name is Debra L. White Plume. My husband is Alexander C. White Plume. We have
raised the children John, Sam, Lance, Jess, Mashugashaun, and Rosebud and are raising Ty and
Denise on our land .along the banks of Wounded Knee Creek on the Pine Ridge Indian
Reservation, as well as additional children in our Tiospaye (extended family). I am an enrolled
member of the Oglala Sioux Tribe, descended from Chief Red Cloud on my fathers' side and the
Northern Cheyenne on my mothers' side. As the mother, grandmother, and great grandmother of
generations it is my responsibility to make a good home and environment and to preserve and
hand down our Lakota way of life for my generations. I am compelled and required to do this as
a Lakota woman.

3. Our Lakota history, culture and ways of life are handed down from generation to
generation in our beautiful Lakota language, as well as the English language, since the coming of
the white man. In our teachings, our Lakota worldview of Mni (water) is that water is sacred, it is
our first home, it is our first medicine, it is a gift from Tunkasila (Grandfather), it is the
adornment of Ina Maka (Mother Earth), and the companion of Ina Maka is Woope (the Law),



who is the daughter of Tunkasila. We are to respect Mni, honor Mni, take care of Mni. These
are our teachings. Our teachings include mni on the earth as well as inside the earth, and in the
sky: clouds, rain, hail, snow. Our teachings link the role of the Pte (buffalo) with Mni
underground and above ground. Pte were so many they could drink a river dry, creating a natural
cleansing and recharging cycle. In their millions, they would run and tremble the earth, moving
water deep inside the earth. When the white man slaughtered the Pte, this natural lifeway of
Creation was forever damaged. Our people suffer now but we still must honor sacred water in
all its forms.

4. Our family lives the Lakota way of life out here on the land. We drink water from a
private well in the Arikaree aquifer. We have buffalo and horses that we take care of. They drink
from our creeks and from a water tank fed by the groundwater. We depend on our groundwater
to be our medicine and keep us alive, all of us, we need our drinking water to be undisturbed and
uncontaminated by mining activities. Our drinking water is from under the earth in this part of
the great plains, which we believe is all connected, that there is no "wall" that separates our
drinking water, protecting it from the water the corporation Cameco Resources is mixing up with
uranium and its decay products. My generations will live here after me and need clean water to
drink. Our drinking water well needs to give us clean water that won't make us have uncurable
diseases like cancer and diabetes like so many of our tribal members have now. We breathe air
that can be made to carry deadly radon from Cameco corporate mining, we have high winds and
are down wind from the Crow Butte Uranium mine.

5. I expect the United States government and its' entities to protect our surface and ground
water we depend on for life for us and our coming generations to drink, to heal, and to send our
voice to the universe (pray), and for our buffalo and horses and all living things. We believe that
the water on and in the earth and sky is all the water there will ever be and that Cameco
Resources is wasting water to mine uranium as 129,600 gallons of water was being pumped into
the deep disposal well at Crow Butte Operations on the day of July 24, 2008 because it was
ruined by. mining and milling uranium. Although the amount of water being so contaminated it
has to be dumped forever deep in the ground varies each day it is still the corporation wasting
water that hurts our future as a people that depend on it. They take as much radiation out of it
that is profitable for their corporation but when they can't make a profit anymore they regard it
as a waste product and dump it here where we have to live and get our water from, this corporate
act threatens my future, my health, my water source and that of my family and generations and
they want to be able to continue to waste water for many more years.

6. Every year our family travels to the area where Cameco Resources has its Crow Butte
Operations uranium mine south of Crawford, Nebraska. We do ceremony there, to honor our
Cheyenne ancestors who broke free of military imprisonment, and to honor Crazy Horse, who
died there. Even before those sad events took place, that territory was already special to our
Lakota ancestors, it was so special, they wanted that area as their primary "agency" but were
instead moved to this place, the Pine Ridge Reservation as their "agency". This Canadian
corporation of uranium mining and milling operations at that place impacts us Lakota families
from access to the area impacting our freedom to practice our ancient way of life.

7. I am a member of Owe Aku as well.



This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C. Section
1746. 1 declare under penalty of perjury that the foregoing is true and correct.

Executed on July 28, 2008.

Signed (electronically) by
Debra White Plume
POB 71, Manderson, SD 57756
605-4S5-2155
lakotal @gwtc.net
July 28, 2008

/s/

Debra L. White Plume, Oglala Lakota



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA- 1543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE)

AFFIDAVIT

I, Joe American Horse, Sr., hereby state as follows:

I. I make this affidavit in connection with a Petition to Intervene in the
renewal application of Crow Butte Resources, Inc. d/b/a Cameco Resources, a/k/a The
Crow Butte Project concerning in situ leach uranium mine near Crawford, Nebraska (the
"Mine"). My address is: POB 941, Pine. Ridge SD 57770. 1 have authorized attorneys
David Frankel and Shane Robinson to represent me in this matter. I am fully familiar
with the facts stated in this affidavit, and where opinions are expressed, I am competent
to state such opinions based on my training, knowledge, experience and expertise. If
sworn as a witness, I am competent to testify to the contents of this affidavit.

2. My name is Joe American Horse. I am a grandson of Chief American
Horse of the nomadic and early reservation era of Oglala history. My grandfather
Milahanska Tashunke Icu (He Took the Soldier Commander's Horse) was a headman of
the pre-reservation Oglalacha ('True Oglala') band, one of seven.bands comprising the
Oglala Lakota Nation. In 1865 he was elected Shirtwearer by the confederated Oglala
bands and, as such, served as one of six military commanders in the 1865-1868 war with
the United States. He was a legislator who spoke at the proceedings and signed the Fort
Laramie Treaty of 1868 culminating hostilities. American Horse was a tribal historian
and kept one of the thee oldest Oglala Winter Counts. His count begins in the year 1775
and was copied and transcribed by Mallory, of the Smitsonian Institution, in 1878. I am a
former two-term President of the Oglala Sioux Tribe, a successor government of the
Oglala Lakota Nation. This government is set up under the Indian Reorganization Act of
the 1930's primarily to receive federal funding from the U.S. There is also the Black
Hills Sioux Nation Treaty Council, among others, who have standing throughout are the
standard-bearers of original Oglala national government. Historically, federal assistance
and development s have. been woefully inadequate through the IRA system. I currently
serve as an Associate Justice of the Oglala Sioux Tribe Supreme Court, an elected
position of the Tribe.

3. The Lakota (also known as the Sioux) Nation, used to be a large nation of
10,000 campfires across the states of Nebraska, Wyoming, Dakotas, Minnesota and
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Missouri. These states are all Lakota names. In 1849, gold was discovered in California
and people wanted to go through the Indian Country. So the Great Lakota Nation
altogether signed the 1851 Fort Laramie Treaty to let the settlers and the gold miners go
through. Because of this, bad things happened after 1851. And under the leadership of
men like Chief Red Cloud, Oliver's great-grandfather, the Lakota Nation negotiated
another treaty, the Fort Laramie Treaty of 1868. In these treaties it says what the United
States owns and what the Lakotas own. Although the United States pledged its honor to
govern relations by terms of the treaty, The Treaty has never been followed or respected
by the United States. The U.S. Supreme Court remarked upon our Black Hills case in
1980, that "A more ripe and rank case of dishonorable doings will not be found in our
history." After the signing of The Fort Laramie Treaty of 1868, the official headquarters
for all Lakota people was the Red Cloud Agency, which became Ft. Robinson in 1874,
including the environs about Crawford, Nebraska.

4. The Oglala bands have been on the Pine Ridge Indian Reservation since
1879 on land making up the southern tier of the badlands of South Dakota. The place
now hosts the second-poorest county of the 3,147 counties in the USA.

5. I am in the Nebraska Sports Hall of Fame, as a long-distance runner when
young. But today I am a diabetic, I have to watch what I eat, purify of toxins, don't use
alcohol, tobacco, and watch where I'm going. My life depends upon a clean
environment. There are many diabetics at Pine Ridge Indian Reservation and the health
of the environment, especially the groundwater, has been a long-standing issue of
contention on the Pine Ridge Reservation.

6. 1 have participated in sacred ceremonies throughout my lifetime including
the Hanblechia ('Crying for a Vision,' or Vision Quest). I have performed this ritual on
many occasions including several on the top east face of Crow Butte, beginning about 12
years ago. The last time I hanblechia'd at Crow Butte was early June 1996.

7. I have participated for at least twenty continuous years in the Inipi('Sweai
Lodge') ceremony at Slim Buttes Community on the reservation. The site is located along
the White Earth River, three miles north of the Nebraska State line, on the Slim Buttes
road (BIA 41). It is the sweat lodge of my older cousins, the Afraid Of Bear brothers, of
the same community.

8. Slim Buttes is located along the White River and wells at Slim Buttes
draw water from the Arikaree aquifer.

9. In the Inipi ceremony, water is poured on very hot rocks in prescribed
manner according to traditional usage. Participants actively address water as life itself,
and say words of gratitude, thanksgiving, etc., to it. The intense water vapor is
understood as life itself and incites focus upon it. All the elements and directions of life
are addressed, and the health of all people, and particularly the safety of all those in
jeopardy including the soldiers abroad, and for the healthy future of our children,

2



grandchildren and their grandchildren. Clean water is an essential element of this ancient
ceremony of Lakota Tiospayes (Related Families).

10. The Oglala Sioux Tribe, among other tribes of the Great Sioux Nation,
possess superior water rights in the region, never quantified, arising from federal treaties
with the Great Sioux Nation in 1851 and 1868.

11. There is, a legal mechanism for formal consultations with the Tribe
involving formal notice to the Tribe and the Department of Interior, Bureau of Indian
Affairs ("BIA").

12. To my knowledge, no notice was provided to the Tribe or the BIA with
regard to a formal consultation concerning the company. While the BIA has jurisdiction
over certain areas with the Tribe, the Nebraska State Historical Preservation Officer has
absolutely no authority over the Tribe or any member of the Tribe.

13. To an indigenous person such as myself, a member of the Oglala Sioux
Tribe and of the Great Sioux Nation, the nature of water has cultural and spiritual
significance and value that is much greater than its use and value as a vital natural
resource. In Lakota language, we honor "mnt" which means the "water" itself, as well as
"tmni wiconi" which means "water of life," and "mnni wakan" which means ",sacred
water" or "holy water."

14. This means that we honor the "amni" as water for drinking, bathing,
domestic, farming and other benign uses and it has a value to us for such purposes.
Under the "Winters Doctrine" we are entitled to as much of this "mnn' as is necessary
for us to live on the Pine Ridge Indian Reservation our right is a federal water right that is
superior to any state law water rights, including the water rights of the company, if any.

15. This means that we also honor the "tnni wiconi" which is the water of life
that we drink as a medicine during sacred prayer ceremonies like the "inipi" (sweat lodge
ceremony). This also means that there is a life and spirit in the water which we, as
indigenous people, recognize and commune with and pray with and 'we know its healing
power.

16. This means that we also honor the "mtni wakan" which is the sacred water
used to conduct sacred prayer ceremonies like the "inipi" ceremony. This means that the
sacredness of the spirit of the water is recognized by us as indigenous people.

17. There may be Indian graves or other Indian artifacts at the site near the
Mine that are of historic and/or cultural significance.

18. We expect the United States government and all its agencies to protect the
water so that we have as much pristine water as we need for ourselves, our grandchildren
and their grandchildren to have for drinking, praying, and healing.
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This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C.
Section 1746. I declare under penalty of perjury that the foregoing is true and correct.

Executed on\N July Q7, 2008,

AMRIE lRCNN -HORSE, SR.

at X/\-
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA- 1543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE)

AFFIDAVIT

1, Lester "Bo" J. Davis, hereby state as follows:

1. I make this affidavit in connection with a Petition to Intervene in the
renewal application of Crow Butte Resources, Inc. dib/a Cameco Resources, a/k/a The
Crow Butte Project concerning in situ leach uranium mine near Crawford, Nebraska (the
"Mine"). I make this affidavit in support of Owe Aku (Bring Back the Way), which was
formed in .1998 to preserve and revitalize the Lakota way of life. I have authorized
attorney Bruce Ellison through Owe Aku to represent my interests in this proceeding. I
am fully familiar with the facts stated in this affidavit, and where opinions are expressed,
I am competent to state such opinions based on my training, knowledge, experience and
expertise. If sworn as a witness, I am competent to testify to the contents of this affidavit.

2. My address is: RZLC <-~~mA ~ 7,771 )
I have lived here my entire life (3•_ years) located less than 100 yards from the White
river.

3. I have fished and bathed in the White River throughout my entire life, and
hunted animals that drink and live along the White River. I am concerned that the fish
and animals that I eat may be affected by any pollution in the White River from this
mine.

4. I use the water from our well at this address for drinking, bathing,
cooking, and irrigation. I also live in the wind path that comes from the proposed North
Trend Expansion Area.

5. For meany years, I have participated in the inipi ceremony (also known as
the "sweat lodge"), at Slim Buttes, which is about 20 miles from the Nebraska border on
BIA 41, at Pine Ridge Indian Reservation.

6. Slim Buttes is located along the White River and wells at Slim Buttes
draw water from the Arikaree aquifer.
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7. In the inipi, or sweat lodge, ceremony, water is poured on hot rocks in a
sacred manner according to traditional ways. Participants in the inipi, or sweat lodge,
ceremony breathe in water vapor during the ceremony. I regularly breathe in such water
vapor. During the inipi, we pray for the health of all people, the safety of all those in
jeopardy including the soldiers abroad and for the healthy future of our children,
grandchildren and their grandchildren.

8. The Oglala Sioux Tribe, among other tribes of the Great Sioux Nation,
possess superior water rights in the region, never quantified, arising from federal treaties
with the Great Sioux Nation in 1851 and 1868.

9. To an indigenous person such as myself, a member of the Oglala Sioux
Tribe and of the Great Sioux Nation, the nature of water has cultural and spiritual
significance and value that is much greater than its use and value as a vital natural
resource. In Lakota language, we honor "toni" which means the "water" itself, as well as
"tmni wiconi" which means "water of life," and "toni wakan" which means "sacred
water" or "holy water."

10. This means that we honor the "mni" as water for drinking, bathing,
domestic, farming and other benign uses and it has a value to us for such purposes.
Under the "Winters Doctrine" we are entitled to as much of this "mni" as is necessary
for us to live on the Pine Ridge Indian Reservation our right is a federal water right that is
superior to any state law water rights, including the water rights of the company, if any.

11. This means that we also honor the "mni wiconi' which is the water of life
that we drink as a medicine during sacred prayer ceremonies like the "inipi" (sweat lodge
ceremony). This also means that there is a life and spirit in the water which we, as
indigenous people, recognize and commune with and pray with and we know its healing
power.

12. This means that we also honor the "toni wakan" which is the sacred water
used to conduct sacred prayer ceremonies like the "inipi" ceremony. This means that the
sacredness of the spirit of the water is recognized by us as indigenous people.

13. There may be Indian graves or other Indian artifacts at the site near the
Mine that are of historic and/or cultural significance.

This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C.
Section 1746. I declare under penalty of perjury that the foregoing is true and correct.

Executed on July A_•008, at Slim Buttes, SD, Pine Ridge Indian Reservation.
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UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA- 1543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE) July 28, 2008

AFFIDAVIT

I, Loretta Afraid of Bear Cook, hereby state as follows:

1. I make this affidavit in connection with a Petition to Intervene in the
renewal application of Crow Butte Resources, Inc. d/b/a Cameco Resources, a/k/a The
Crow Butte Project concerning in situ leach uranium mine near Crawford, Nebraska (the
"Mine"). My address is: 1705 S. Maple Street, Chadron, NE, 69337. 1 have authorized
attorneys David Frankel and Shane Robinson to represent me in this matter. I am fully
familiar with the facts stated in this.affidavit, and where opinions are expressed, I am
competent to state such opinions based on my training, knowledge, experience and
expertise. If sworn as a witness, I am competent to testify to the contents of this affidavit.

2. My name is Loretta Afraid of Bear Cook, my mother is Beatrice Long
Visitor Holy Dance also known as Beatrice Weasel Bear. My husband is Thomas
Kanatakeniate Cook and my daughter is Sakakohe Cook. My mother, myself and my
daughter are enrolled members of the Oglala Sioux Tribe.

3. The Oglala bands have been on the Pine Ridge Indian Reservation since
1879 on land making up the southern tier of the badlands of South Dakota. The place
now hosts the second-poorest county of the 3,147 counties in the USA.

3. My family used to live at Slim Buttes, which is about three (3) miles from
the Nebraska border on the Slim Buttes/Chadron Road (BIA 41), at Pine Ridge Indian
Reservation. I was born and raised on our family land at Slim Buttes. My daughter
Sakakohe was born in New York and we moved back to our family land at Slim Buttes in
1980 when she was about 1-1/2 years old. Our family land at Slim Buttes has several
well pumps and we were drinking and bathing with water from our wells. The 'White
River flows through our family land although it has run dry. My family, including my
children, used to swim and play in the White River before it went dry.

4. After we were living at Slim Buttes for about a year, I noticed skin
problems with Sakakohe who was otherwise a healthy baby. In April 1981 1 brought
Sakakohe to a healing ceremony to address the skin problems. During the following
months, I monitored the situation and brought her to see a doctor as her condition
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worsened. She would break out with red blotches and her eyes would puff up after we
would bathe her or after she was playing in the White River. In 1983, when Sakakohe
was 4 years old,'on a doctor's visit, the doctor said that Sakakohe was suffering from an
allergic reaction to different unknown things and put her on Benadryl for more than a
year. After some time, the doctor said that the water was not good for Sakakohe and we
should move her away from our family land to a place with different water. We moved
to Chadron shortly after that.

5. After we moved to Chadron, the condition changed and Sakakohe stopped
having puffiness and skin irritations but remains sensitive to this day in that she bruises
and welts easily and her skin puffs up when lightly scratched. Sakakohe remains on
skin medications to deal with her condition, which we view as an environmental illness.

6. Lakota people are taught to honor our water, to respect it, to understand
that it is holy and sacred to us. We are taught that to be connected to our land and our
water connects us to the Creator. When we are forced away from our family land atnd our
water, we lose some of our connection to our Creator and it makes it difficult for us to
practice our traditional ceremonies according to traditional ways.

7. 1 have participated for at least twenty continuous years in the Inipi
('Sweat Lodge ) ceremony at Slim Buttes Community on the reservation. The site is
located along the White Earth River, three miles north of the Nebraska State line, on the
Slim Buttes road (BIA 41). It is the sweat lodge of my older cousins, the Afraid Of Bear
brothers, of the same community.

8. Slim Buttes is located along the White River and wells at Slim Buttes
draw water from the Arikaree aquifer.

9. In the Inipi ceremony, water is poured on very hot rocks in prescribed
manner according to traditional usage. Participants actively address water as life itself,
and say words of gratittide, thanksgiving, etc., to it. The intense water vapor is
understood as life itself and incites focus upon it. All the elements and directions of life
are addressed, and the health of all people, and particularly the safety of all those in
jeopardy including the soldiers abroad, and for the healthy future of our children,
grandchildren and their grandchildren. Clean water is an essential element of this ancient
ceremony of Lakota Tiospayes (Related Families).

10. The Oglala Sioux Tribe, among other tribes of the Great Sioux Nation,
possess superior water rights in the region, never quantified, arising from federal treaties
with the Great)Sioux Nation in 1851 and 1868.

11. There is a legal mechanism for, formal consultations with the Tribe
involving formal notice to the Tribe and the Department of Interior, Bureau of Indian
Affairs ("BIA").

12. To my knowledge, no notice was provided to the Tribe or the BIA with
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regard to a forrmal consultation concerning the company. While the BIA has jurisdiction
over certain areas with the Tribe, the Nebraska State Historical Preservation Officer has
absolutely no authority over the Tribe or any member of the Tribe.

13. To an indigenous person such as myself, a member of the Oglala Sioux
Tribe and of the Great Sioux Nation, the nature of water has cultural and spiritual
significance and value that is much greater than its use and value as a vital natural
resource. In Lakota language, we honor "mnti" which means the "water" itself, as well as
"mni wiconi" which means "water of life," and "mni wakan" which means "sacred
water" or "holy water."

14. This means that we honor the "amni" as water for drinking, bathing,
domestic, farming and other benign uses and it has a value to us for such purposes.
Under the "Winters Doctrine" we are entitled to as much of this "mni" as is necessary
for us to live on the Pine Ridge Indian Reservation our right is a federal water right that is
superior to any state law water rights, including the water rights of the company, if any.

15. This means that we also honor the "toni wiconi" which is the water of life
that we drink as a medicine during sacred prayer ceremonies like the "inipi" (sweat lodge
ceremony). This also means that there is a life and spirit in the water which we, as
indigenous people, recognize and commune with and pray with and we know its healing
power.

16. This means that we also honor the "toni wakan" which is the sacred water
used to conduct sacred prayer ceremonies like the "inipi" ceremony. This means that the
sacredness of the spirit of the water is recognized by us as indigenous people.

17. There may be Indian graves or other Indian artifacts at the site near the
Mine that are of historic and/or cultural significance.

18. We expect the United States government and all its agencies to protect the
water so that we have as much pristine water as we need for ourselves, our grandchildren
and their grandchildren to have for drinking, praying, and healing.

This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C.
Section 1746. 1 declare under penalty of perjury that the foregoing is true and correct.

Executed on July 28, 2008 at Chadron, Nebraska.

LORETTA AFRAID OF VAR COOKU
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of

CROW BUTTE RESOURCES, INC.

(In Situ Leach Facility, Crawford, NE)

Docket No. 40-8943

License SUA-1543

July 28, 2008

AFFIDAVIT

I, Debra L. White Plume, Director of Owe Aku, Bring Back the Way, hereby state as follows:

1. I make this affidavit in connection with a Petition to Intervene in the renewal application
of Crow Butte Resources, Inc. d/b/a Cameco Resources, a/k/a The Crow Butte Project
concerning in situ leach uranium mine near Crawford, Nebraska (the "Mine"). My address is:
Box 325, Manderson, South Dakota 57756. I have authorized attorneys Bruce Ellison, David
Frankel and Shane Robinson to represent me in this matter. I am fully familiar with the facts
stated in this affidavit, and where opinions are expressed, I am competent to state such opinions
based on my training, knowledge, experience and expertise. If sworn as a witness, I am
competent to testify to the contents of this affidavit.

2. My name is Debra L. White Plume. I am the Director of the nongovernmental
organization Owe Aku, Bring Back the Way.

3. I do reiterate everything in my affidavit as an individual tribal member.

4. Owe Aku is an organization dedicated to the preservation of the Lakota Way of Life,
including our territories and environment. We work to preserve 1951 and 1868 Ft. Laramie
Treaty Territory and our environment as part of Creation and are concerned with the Cameco
uranium mining and milling activities and planned activities for the area near Crawford Nebraska
that is only 30 miles for our nearest border.

5. We serve our people and our way of life, which includes our future generations. Cameco
corporation is doing business that impacts our ground water, has many leaks and spills in
Crawford and everywhere they mine and has to pay fines for license violations. We believe their
reputation as a polluter causes doubt they can operate safely and may endanger our people and



our water, air and land. Owe Aku has not found any research where Cameco has ever operated
safely all the time, they have always leaked and spilled everywhere they mine, nor have we
found research where Cameco has completed a uranium mine clean up at any of their business
locations anywhere in the world so they cannot prove they know how to do this and have done it
before, thus we are not convinced they have a good track record and thus deserve our:respect and
confidence they will not cause pollution for our environment and people. Owe Aku is concerned
with the ground and surface water in this area and Cameco plans to mine and mill uranium in this
area which we depend on for drinking water and where our people will live for many
generations. Once radioactive contaminants are released into our environment by Cameco our
people will forever be endangered so Owe Aku is forever opposed to uranium mining and
milling in our environment and supports the Oglala Sioux Tribe in its legislation to declare our
territory a nuclear free zone and to prosecute to fullest extent any individual or entity releasing
contaminants into our environment.

6. Owe Aku endorses the Declaration on the Rights of Indigenous Peoples passed by the
United Nations and actually participated in the drafting at Geneva Switzerland. Our people Were
not consulted on the Canadian company infiltration to our treaty territory to extract minerals and
metals and impacts on our peopleand our water source. This is a violation of the Declaration.
This is a violation of our Human Rights. Owe Aku endorses the Sioux Nation Treaty Council
Position Statement being forever opposed to uranium mining and Crow Butte Resources mining
in our treaty territory.

7. Owe Aku is concerned with the health and future health of our people.. Our people have
high cancer and diabetes which we believe may be impacted by high rads and arsenic in our
water, we ask ourselves, did the rads and arsenic come from Cameco mining activities? Cameco
should prove that their mining and milling activities HAS NOT impacted our health and our
drinking water if they want to present an assurance that they are a safe corporation doing
business here for the next 10 to 20 years. We only have so many Oglala people, if we all die
from their mining and milling activities, this is a definition of genocide.

8. Owe Aku is concerned not only with the pollution impacts of Cameco mining and milling
but also with Cameco's planned waste of water in this drought striken plains area for the next 10
to.20 years, which has a finite amount of water to depend on. Millions of gallons of Cameco
waste water will be stored underground forever, they say it is not too radioactive, that they will
take as much of the radiation out of it as they can, but that it will still be so contaminated that it
must be removed from human contact FOREVER so they will dump it in the ground, under the
aquifer. We could not find in their application prove that it will stay there forever. Cameco had
to double their bond in Wyoming as a condition of a settlement of license violations, their bond
in Nebraska is too low to cover the cost of cleanup if they walk away and leave us with the mess,
this is not a sign of good faith that they are a good business who cares about the environment and
the human beings. If they walk away or their bond is not high enough, Owe Aku will be
impacted forever by the contamination they leave behind and by the water they wasted to do
their mining activities.



This Affidavit is submitted in accordance with 10 C.F.R. Section 2.304(d) and 28 U.S.C. Section
1746. 1 declare under penalty of perjury that the foregoing is true and correct.

Executed on July 28, 2008.

Signed (electronically) by
Debra White Plume
Director
POB 325, Manderson, SD 57756
605-455-2155
lakotal @gwtc.net
July 28, 2008

/s/

Owe Aku

By: Debra L. White Plume, Director of Owe Aku



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA- 1543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE) July 27, 2008

AFFIDAVIT

I, Thomas Kanatakeniate Cook, hereby state as follows:

I. I make this affidavit in connection with a Petition to Intervene in the
renewal application of Crow Butte Resources, Inc. d/b/a Cameco Resources, a/k/a The
Crow Butte Project concerning in situ leach uranium mine near Crawford, Nebraska (the
"Mine"). My mailing address is: 1705 S. Maple Street, Chadron, NE, 69337. I have
authorized attorneys David Frankel and Shane Robinson to represent me in this matter. I
am fully familiar with the facts stated in this affidavit, and where opinions are expressed,
I am competent to state such opinions based on my training, knowledge, experience and
expertise. If sworn as a witness, I am competent to testify to the contents of this affidavit.

2. 1 am an enrolled member of the St. Regis Mohawk Tribe, Akwesasne, New
York. I have been on Pine Ridge Reservation for 35 years and married for 32. My wife
and I own real estate and homes both on Pine Ridge and in Chadron. Both houses are
maintained and occupied. I am in my 15th year of employment as field coordinator for
Running Strong for American Indian Youth (twww.indian outh.torg), a national non-profit
long active on Pine Ridge Indian Reservation. Currently, I serve as president of the
Chadron Native American Center providing programs and services to 1,500 Native
Americans in the Nebraska Panhandle. As a duly appointed member of the Nebraska
Commission on Indian Affairs since 1999, I communicate to the governor the concerns of
my constituency, comprised of the poorest of the poor in Nebraska. I am an inactive
member of the Oglala Sioux Tribe Bar.

2. My wife of 32 years, Loretta Afraid Of Bear Cook, is the eldest of nine
children of Beatrice Weasel Bear, nee Long Visitor Holy Dance, and all are enrolled
members of the Oglala Sioux Tribe. Loretta is a landowner within the Long Visitor Holy
Dance Allotment (#1144) containing 640 acres. Situated twenty miles north of Chadron,
three miles into the reservation (BIA Rte 41), the allotment is traversed by the White
River. My mother-in-law and my wife were raised on the family allotment drinking and
using the White River water on a daily basis. During the eight years my wife, our three
children and I lived at the place, we used a 30'groundwater well and the river on a daily
basis.
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3. Our youngest daughter was born in New York and we moved back to
family land at said allotment in 1980when Sakakohe was 1-1/2 years old. From that date
until 1985, we used a 30' groundwater well and river water for all our needs, including
swimming, garden irrigation, and eating fish from the river. Since 1980, the White River
has run completely dry in only two years - 2007 and 2008 (at present).

4. After we were living at Slim Buttes for about a year, my wife noticed skin
problems with Sakakohe who was otherwise a healthy baby. In April 1981, my wife
brought Sakakohe to a healing ceremony to address the skin problems. During the
following months, we monitored the situation and brought her to see a doctor as her
condition worsened. She would break out with red blotches and her eyes would puff up
after we would bathe her or after she was playing in the White River. In 1983, when
Sakakohe was 4 years old, on a doctor's visit, the doctor said that Sakakohe was suffering
from an allergic reaction to different unknown things and put her on Benadryl for more
than a year. After some time, the doctor said that the water was not good for Sakakohe
and we should move her away from our family land to a place with different water. We
moved to Chadron shortly after that. For more than 20 years, I have been commuting
almost daily between our house in Chadron and our family land in Slim Buttes so that we
can maintain two homes and our strong connection to the land and traditions attending it.

5. After we moved to Chadron, our daughter's condition changed and
Sakakohe stopped having puffiness and skin irritations but remains sensitive to this day
in that she bruises and welts easily and her skin puffs up when lightly scratched.
Sakakohe remains on skin medications to deal with her condition which we view as an
environmental illness.

6. Indigenous people are taught by their elders to honor, respect, and address
water, and understand that it is holy, sacred, and essentially life itself. It is called the
'first medicine' for any desired cure. We are led to believe that connectedness to our
land and water is connection to the Creator. When we are forced away from our family
land and our water, we lose a route of direct connection to the Creator making it difficult
for us to practice our time-honored Lakota ceremonies and usages as we were taught.

7. 1 have participated in and led sacred Lakota ceremonies including the
Inipi ceremony (the "sweat lodge") for 35 years. In conjunction with Lakota elders, .
presently conduct Inipi twice a week throughout the year at Allotment #114. I have been
conducting this ceremony twice per week since the death of my father-in-law Ernest
Afraid Of Bear, Sr., in 2004. For more than 20 years before his death, my father-in-law
led this particular Inipi consistently on a weekly basis.

8. Allotment #1144 in Slim Buttes community of Pine Ridge Reservation is
traversed by the White River and our twowater wells there draw water from the Arikaree
aquifer. We used well water at our Inipi until the water pipeline reached Allotment #1144
in the mid-1990's.
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9. In the Inipi, or sweat lodge, ceremony, water is poured on heated rocks in
a prescribed manner according to traditional usage. Participants actively address water as
life itself, through song, accompanying drum, ancient words and declensions. The
intensewater vapor is understood as life itself, inciting focus 6n the prayers being made.
During the Inipi, participants pray for the health of all people, the safety of all those in
jeopardy including the soldiers abroad, and for the healthy future of our children,
grandchildren and their grandchildren. The ceremony is culturally perceived as beneficial
to one's overall heath.

10. The Oglala Sioux Tribe, among other tribes of the Great Sioux Nation,
possess superior water rights in the region, never quantified, arising from federal treaties
with the Great Sioux Nation in 1851 and 1868.

11. There is a legal mechanism for formal consultations with the Tribe
involving formal notice to the Tribe and the Department of Interior, Bureau of Indian
Affairs ("BIA"). To my knowledge, no notice was provided to the Tribe or the BIA with
regard to a formal consultation concerning the company. While the BIA has jurisdiction
over certain areas with the Tribe, the Nebraska State Historical Preservation Officer has
absolutely no authority over the Tribe or any member of the Tribe.

12. To an. indigenous person such as myself, the nature of water has cultural
and spiritual significance and value that-is much greater than its use and value as a vital
natural resource. In Lakota language, we honor "Mni" which means the "water" itself, as
well as "Mni wiconi" which means "water life," and "Mni wakan" which means "sacred
water" or "holy water."

13. We honor the "Mni" as water for drinking, bathing, domestic, farming and
other benign uses, and it has a value to us for such purposes. Under the "Winters
Doctrine" we are entitled to as much of this "Mni" as is necessary for us to live on the
Pine Ridge Indian Reservation our right is a federal water right that is superior to any
state law water rights, including the water rights of the company, if any.

14. We also honor the "Mni wiconi" which is the water of life that we drink as
a medicine during sacred prayer ceremonies like the "Inipi" (sweat lodge ceremony).
This also means that there is a life and spirit in the water which we, as indigenous people,
recognize and commune with, and pray with.

15. This means that we also honor the "mini wakan" which is the sacred water
used to conduct sacred prayer ceremonies like the "inipi" ceremony. This means that the
sacredness of the spirit of the water is recognized by us as indigenous people.

16. We expect the United States government to protect the water so that we .
have as much pristine water as we need for ourselves, our grandchildren and their
grandchildren to have for drinking, praying, and healing.

17. 1 have worked with Slim Buttes Agricultural Development Corporation
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and Running Strong for American Indian Youth for 23 years to stimulate self-sufficiency
though developing family and communi.ty vegetable gardens. This year we plowed 244
family gardens across Pine Ridge Indian Reservation. Additionally, Running Strong drills
water wells for families and has made close to 400 such wells across the reservation.
Groundwater well development for families, along with gardening made possible by it,
depends on the continued availability of pristine water to be healthy for the people. This
work is undermined to the extent that there is any contamination of the water supply,
surface waters or land that would make the wells toxic and the gardens unproductive or
that would make the food from the gardens unhealthy.

This Affidavit is submitted in accordance with 10 C.F.R.. Section 2.304(d) and 28 U.S.C.
Section 1746. I declare under penalty of perjury that the foregoing is true and correct.

Executed on July 28, 2008 at Chadron, Nebraska.

THOMAS KANATAKENIATE COOK

4



I



-4

feature wlicO

Is Water Property?
AV Sandra I. Zelimer aON Jessica Harder

I ~ SandraB.Zelimer is
Sandra Zelimeer i, I-of-ssroxr n

Hevelone Research Ch•iothe
University'of Nebraska ,Caolege of

~Law arnd Co-drco of the UI.T4,
V\Taer Resources 'R~ecarch,
nitiative.- She recently completed

a. c~asebo6k, NaturalResourcisLaw,;

publishe& by Thomson/,West inj

2006.,Zellmer 'received her LL.M.
,in environmental law .fr61n thej

UGeorge, Washington, University
National Law Center,'her J.D.. froih theUnivaerity of'Sotuth
Dakota School of Law, and B.S. from Mornirgside College:

Prior to 'teachilg, she :was a 2t:rial, attorney in thte

Envirofiment and Natural Resources Divisiohnof the' U.Sý
Deipartmienft 6fjustic, litigating publiclands ans d wri1wildlife
issues for vanrous feacral, agencies., ,

Introduction
One of the most controversial issues in natural resources

law is whether interests in water are property. In the western
United States, water is typically viewed by appropriators as a
form of private property, while in the East it is not. In either
case, the law is surprisingly unsettled, notwithstanding the
important consequences that follow, particularly under
constitutional takings jurisprudence.

Treating water as property has significant implications for
investment, conservation and environmental protection as well.
Establishing secure property rights can foster stewardship and
wise investment of labor and capital. By the same token, the
absence of property ownership can result in a "tragedy of the
commons," where a common resource is plundered as each
selfish, yet economically rational, actor takes steps to promote
self-interest with little regard for externalities that deplete the
resource. On the other hand, public ownership of water is
deeply embedded in western legal traditions, in recognition
that water is essential to all life and must be safeguarded to
prevent depletion and ensure satisfaction of a broad range of
public needs.

This brief essay considers whether interests in surface water
are property. Just over a year ago, in Spear T. Ranich v. Knaub,2

the Nebraska Supreme Court held "no," but provided scant
analysis in support of its conclusion. We assess both the nature
of property and the nature of water, and then turn to the
implications of treating water as property (or not) in Nebraska.
These topics are the subject of a longer article in progress,
which looks at water rights nationwide.

I Jess~icaHre
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IS WATER PROPERTY?.

I. What is Property and Why Do
We Care?

Property law helps create and safeguard stable relationships

between persons and things, allowing property owners to

extract the greatest value from that relationship and to protect

it against competing claims.' Characterizing a thing as property

has significant legal ramifications. First, it is essential for

establishing a Fifth Amendment takings claim against the

United States or an expropriation claim under international

investment treaties.4 Characterization as. property has many

other important legal consequences. Take remedies, for example.

Property rules are often enforced through injunctions, in

contrast with tort or contract liabilities, which typically lead to

monetary relief. Classification as property may also be

determinative of issues involving mortgaging, the creation of
present and future interests, and special treatment under

federal or state tax laws (like conservation easements,

amortization, or like-kind exchanges).

In spite of its importance, the concept of property is

frustratingly ambiguous. According to the Restatement (First)

of the Law of Property, the term describes "legal relations

between persons with respect to a thing."' But of course, not all
economic relationships give rise to property rights, and herein

lies the rub, as they say. According to the Supreme Court, "only

those economic advantages are 'rights' which have the law in

back of them."' In Klamath Irrigation District v. US., the

federal claims court framed its struggle to define water rights

as follows:

What is property? The derivation of the word is
simple enough, arising from the Latin proprietas
or "ownership," in turn stemming from proprius,
meaning "own" or "proper." But, this etymology
reveals little. Philosophers such as Aristotle ...
and Locke each, in turn, have debated the meaning
of this term, aý later did legal luminaries such as
Blackstone, Madison and Holmes...

Among the scholars and jurists cited by the court, surely Sir

William Blackstone is the most familiar to property law

aficionados. The American view of private property in land has

been indelibly shaped by Blackstone, who described it as "that
sole and despotic dominion ... over the external things of the

world, in total exclusion of the right of any other."' Ironically, it

is highly unlikely that landowners enjoyed unfettered rights to

real property when this phrase was penned, and Blackstone

himself expressed some misgivings about the notion of

exclusive dominion. Regardless, the concept is still influential

today and has taken on near-mythical proportions among

property rights proponents.

No doubt, exclusivity is a key feature of a property right;
some have argued that it is in fact the key feature of property.'

One way to break down the concept of property is to consider

whether an interest in a thing enjoys the standard incidents of

property ownership: the right to use (or not), the right to

convey, and especially the right to exclude. Interests in water, as

described below, are neither exclusive nor freely conveyable.

Although such interests include usage, it is forbidden to not use

water for speculative, aesthetic, or any other purpose. Yet, this

begs the question-if exclusivity or one of the other incidents
is. lacking or severely diminished, are we dealing with

something other than property?

Here is where the "bundle of sticks" metaphor may be

useful. Though this conceptual tool has garnered its share of

criticism, it has been employed by countless law professors to

illustrate the nature of interests in property to first year

students, and has become part of the "intellectual zeitgeist" of

American property law.'" The bundle represents the sum total

of rights one can have with respect to a parcel of land.

The sticks in the bundle can be disaggregated without defeating

the characterization of the parcel as property. A reversion, a life

estate, a remainder, and a fee simple determinable each

represent but one stick in the bundle of legally protected

property interests. Likewise, a right to exclude, to use, and to

convey are each but one stick in the bundle. Collectively, the

various estates or, in the second example, the various incidents,

add up to the whole bundle: the fee simple absolute.

What does the metaphor tell us about things other than

land, specifically, water? For one thing, it illustrates that

perhaps public rights in navigation, fisheries, recreation or
water quality can comprise one of the sticks in the bundle

without completely eviscerating the notion that a private interest

to use the water is indeed property.' But if we remove the

exclusivity stick, which represents the very essence of property
ownership, does the entire bundle fall apart, leaving us with a

few scattered twigs, but not property? Conversely, are there still

enough of the incidents or attributes of property left to justify

treating the interest in water as property? In effect, this exercise
brings us back to square one, but at the same time it prompts

us to take a closer look at water and the various interests that

are asserted in water.

II. Water is a Unique Public
Trust Resource

There are at least two possible ways to unbundle the notion

of property in water. The first is to consider whether water is a

thing that is ever subject to ownership as a form of property.

In other words, do water and relationships to water possess the

essential characteristics of property: exclusivity, use, and
transferability? Although this approach fosters stability in the

rule of law, it is quite inflexible." As first year law students
learn, there are very few absolutes in the law. Yet, the Nebraska

Supreme Court appears to have taken this path in the Spear T

cases, described in Part III below.
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An alternative path is to review the caselaw that has
-addressed the issue in various contexts and draw conclusions
from those cases about the fundamental nature of water.

Courts employ this method frequently, although they do not
always articulate it as such. In International News Service v.
Associated Press,"2 for example, the Supreme Court characterized
the news as "quasi-property" for purposes of a dispute between
newspapers, but refused to recognize property rights against
the general public. This contextual approach allows decision-
makers to treat a thing or relationship as property in one
circumstance but not necessarily others, and in doing so it

promotes flexible, equitable results.

Both alternatives require a close look at the elemental
nature of water. Water is a unique resource. It is essential to all

life. Its physical properties are unlike any other thing. There is
no capacity for exclusive possession or use of water in a stream,
a lake or even an irrigation ditch. It is constantly moving along
the surface, seeping into the ground, evaporating into the air,
and being taken up by plants, fish and other aquatic species.
Quantities are never entirely certain; drought, precipitation,
and even the practices of other ýusers create ever-changing
circumstances.

According to Professor Joseph Sax, who has written

frequently on the nature of property rights, the uniqueness of
water as a legal concern is universally acknowledged:

The roots of private property have never been
deep enough to vest in water users a compensable
right to diminish lakes and rivers or to destroy the
marine life within them. Water is not like a pocket
watch or a piece of furniture, which an owner may
destroy with impunity. The rights of use in water,
however long standing, should never~be confused
with more personal, more fully owned, property.' 3

In systems built on English common law, surface water is
viewed as a type of "public trust" resource, where the sovereign
retains rights and responsibilities to protect the resource for the
public. The public trust doctrine traces its pedigree to Roman
law. Because water is an essential resource upon which all life

depends, navigable waterways, tidal areas, shorelines and
stream beds cannot be held exclusively in private hands, but are
impressed with thejuspublicum, the public right. Although the
doctrine was adopted in the United States through the
incorporation of English common law, there is "an astonishingly
universal regard for communal values in water worldwide.""
A review of Asian, African, Islamic and Native American laws
reveals rivulets of the public trust doctrine flowing from all
reaches of the basins of the world."

The public trust doctrine has enjoyed modern staying

power in caselaw at both the federal and state level. In the
eastern United States, it undergirds the law of "reasonable use,"
where riparian land owners have usufructuary rights to water

2 that flows through or past their land, but may not deplete the

flow in a way that harms other riparians or interferes with
public access. In the West, the doctrine is embodied in
provisions that give authority to. the state to administer
appropriative systems and ensure beneficial use of water
resources. The public trust, however, has rarely acted a
significant curb on private appropriators' rights to water. In a
marked deviation from this trend, the Supreme Court of
California imposed it in National Audubon Society v. Superior

Court (the Mono Lake case):

The state as sovereign retains continuing supervisory
control over its navigable waters and the lands
beneath those waters. This principle, fundamental
to the concept of the public trust, applies to rights
in flowing waters as well as to rights in tidelands
and lakeshores; it prevents any party from acquiring
a vested right to appropriate water in a manner
harmful to the interests protected by the public
trust."

The Mono Lake decision is frequently cited by courts all

across the nation, but it has had relatively little on-the-ground
impact on the exploitation of water resources outside of
California and a handful of other jurisdictions. Even so, the
public trust doctrine is expressed in western legislation and

caselaw through constraints on the use and conveyance of
water, both of which are heavily regulated.

III. The Nature of Water Rights
in Nebraska

Over-appropriation has become analmost insurmountable
problem throughout Nebraska and in many watersheds of the
West. This is hardly surprising. Prior appropriation arose
during the late 1800s as a way to maximize use and promote
settlement and economic development, and in fact it did just
that, with little regard for the long-term sustainability of the
resource or the communities-ecological and human-'-that rely
on it."7

The prior appropriation regime, often described as "first in
time, first in right," is an expedient means of determining who
gets water, how much she gets and when. The Nebraska
Supreme Court has described this system of distributing water
according to appropriators' respective priorities as "undoubtedly
enacted in furtherance of a wise public policy to afford an
economical and speedy remedy to those whose rights are
wrongfully disregarded by others, as well as to prevent waste,
and to avoid unseemly controversies that may occur where
many persons are entitled to share in a limited supply of public
water for the purposes of irrigation."''"

In the West, private 'interests in water use are typically
ensconced in state constitutions. The Colorado constitution, for
example, provides that "the right to divert the unappropriated
waters of any natural stream to beneficial uses shall never be
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denied."'• Yet another provision specifies that water is "the
property of the state, and the same is dedicated to the use of the
people of the state, subject to appropriation . . .20 Courts have
held that these provisions create compensable property rights

to use water.21

Nebraska's constitution is similar, with an important

distinction. It first provides that the use of water is dedicated to
the people of the state, and goes on to proclaim: "The right to
divert unappropriated waters of every natural stream for
beneficial use shall never be denied except when such denial is

demanded by the public interest."22 This language has been
construed by the Nebraska Supreme Court as allowing the
legislature to define the "public interest.""2 Accordingly, statutes

allow only beneficial use, require permits, forbid waste, and

prohibit non-use through forfeiture provisions. 4 The legislature
has also restricted transfers between domestic, industrial, and

agricultural preference categories, and imposed strict

requirements on transfers within each category to prevent

harm to other appropriators.2" More recently, the state has

taken strides toward sustainable, integrated management of
surface and groundwater resources through the enactment and

implementation of LB 962 and other measures,26 some of

which might not have been possible if private interests in water
were viewed as inviolate property rights.

In its 2005 opinion in Spear T Ranch v. Knaub, the

Nebraska Supreme Court summed up these provisions to

conclude that "[a] right to appropriate surface water ... is not
an ownership of property.'"27 As unequivocal as this sounds, the

court tempered its statement in the next line: "Instead, the
water is viewed as a public want and the appropriation is a right

to use the water.""2 One might view this as a distinction
without a difference, because rights to water have always been

recognized as usufructuary-a right to use but not outright

ownership in the corpus of the water in situ.29 Given the
usufructuary nature of water rights, appropriators' expectations

of exclusive enjoyment are far less than those of landowners."0

The distinction between ownership of water and a mere
right to use water, however, made a tremendous difference to

the Spear T plaintiff, a surface water appropriator harmed by
groundwater pumping. The court rejected Spear T's attempt to
protect its "property" under a theory of conversion (an act of

dominion wrongfully asserted over another's property), and left

Spear T to tort remedies.' Likewise, Spear T's claim against
the Department of Natural Resources for a taking of property

under the Nebraska Constitution was dismissed.32

Curiously, the court cited only groundwater-related
precedent in holding that Spear T had no property interest in

its surface water.3 In Nebraska, groundwater is not subject to

private ownership; rather, it is owned by the state for the

benefit of the public. 4 Indeed, "Nebraska law has never

considered ground water to be a market item freely transferable

for value among private parties."3
9

Previous surface water cases had concluded just the

opposite: that appropriators who complied with statutory

requirements did in fact possess vested property rights."

In 1952, City of Scottsbluffv. Winters Creek Canal Co. invalidated an

ordinance that deemed open canals to be public nuisances and

required owners to fill them or. construct water pipes."
The court found that the ordinance was an arbitrary exercise of

the police power, and opined in dicta that it would result in
"confiscation of the company's property without due process or

payment of just compensation."3"

The issue was addressed directly in Enterprise Irrigation

Dist. v. Willis." There, the court held that the 1895 Irrigation

Act, which limited appropriations to three acre-feet per acre,

was not intended to apply retroactively. It conceded that the

state may control the distribution of water to ensure beneficial

use and guard against waste by virtue of its police power, but
concluded that the statutory limitation could not be applied to

an appropriation that vested prior to enactment. "That an
appropriator of public water, who has complied with existing

statutory requirements, obtains a vested property right has been

announced by this court on many occasions."' The court

continued that the state's police power had never been expanded
so far as to allow the legislature "to destroy vested rights in

private property when such rights are being exercised and such

property is being employed in the useful and in nowise
harmful production of wealth" unless use of the property is
"shown to be inimical to public health or morals or to the

general welfare."41

Perhaps Spear Tevidences an evolution in the law to reflect

modern social values, or perhaps the opinion is simply a more

reasoned application of the long-standing notion that water is

a "public want." Whether an emerging trend in the law is a

deviation or merely a reflection of background principles of

property law is an issue often raised in regulatory takings cases.
State law takings jurisprudence typically follows Supreme

Court precedent under the U.S. Constitution, where a

governmental regulation that goes "too far" in impacting

private property will be considered a compensable taking. 2

Once a property right is found to have been affected, courts
employ a fact-based balancing approach that considers the

effects of the regulation on reasonable investment-backed
expectations and the character of government action.4"' In rare

cases where a regulatory action causes a physical invasion of the-

property or denies all economically beneficial use, however, the

balancing test is not applied; rather, a per se taking will be

found." That is, compensation must be paid unless the interest

in question was already limited by a background principle of
law that inheres in the claimant's title.4
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I Although background principles are generally found in

state property law, when it comes to water, principles of federal
law can also impose an inherent limitation on the claimant's

interest. In US. v. Rands, the Supreme Court concluded that

landowners adjacent to the Columbia River had no property

rights as against the United States in any interests subject to
the navigational servitude, including the flow of the water in

the river, access to the water, and other values attributable to

proximity to water: "these rights and values are not assertable

against the superior rights of the United States, [and] are not
property within the meaning of the Fifth Amendment...,,4"

Conversely, in Tulare Lake v. US., the federal claims court
awarded irrigators some $20 million when the Bureau of
Reclamation curtailed contract allowances to provide flow for

endangered species." The court concluded that the plaintiffs
had vested property rights by virtue of their contracts and

California water law. Although there was "no dispute that [the

supplier's] permits, and in turn plaintiffs' contract rights, are

subject to the doctrines of reasonable use and public trust and
to the tenets of state nuisance law," the court concluded that

only the state Water Resources Control Board could modify

the permit terms to reflect changing needs.4" Because the Board
.had not done so during the period in question, the court

declined: the laws "require a complex balancing of interests
I . . and an exercise of discretion for which this court is not suited
and with which it is not charged."49

The same court reached the opposite conclusion a few years
later in a case arising in Oregon, Klamath Irrigation District v.

US."0 There, summary judgment was granted to the United

States on the grounds that any interest the irrigators had in

Reclamation water was contractual and not property. The court

explicitly criticized the Tulare opinion for failing to assess the

underlying nature of the interest in question to discern whether

the plaintiffs in fact possessed property rights: "Tulare appears

to be wrong on some counts, incomplete in others and,
distinguishable, at all events.""

Reluctant to delve into the nuances of the reasonable
use and public trust doctrines, [in Tulare,] the
Court of Federal Claims seized on [the Board's
previous decision to grant the permit] ... as the
conclusive definition of the water rights . . .
In essence, the court decided that an appropriator
is legally entitled to engage in (and has property
rights to) any conduct that is authorized by its
water rights permit or license. This interpretation
oversimplifies--and therefore misapprehends-
the nature of California water rights."

Notably, the public trust doctrine is an inherent limitation

on interests in water, the exercise of which is not a taking.9"
In California, at least, the public trust doctrine forms a

fundamental component of the water rights system.
One distinction between California and Nebraska water law,

however, is that the California code has been construed as
providing the Board with continuing jurisdiction over water

permits.5 4 Although the Nebraska 'Department of Natural
Resources has no parallel authority, it must remain vigilant

against forfeiture or waste and scrutinize new appropriations
and transfers to ensure that the public interest is satisfied.

Conclusion
What of the Nebraska Supreme Court's bold stance that

"[a] right to appropriate surface water ... is not an ownership
of property?" It appears legally defensible, at least as between an

appropriator and the state, on either of two grounds: (1) interests
in water are not property at all when' asserted against the state,
acting to protect the public trust, or (2) interests in water are
only quasi-property, restricted by inherent public trust

requirements and the innate physical limitations of water.
Arguably, the second rationale also justifies the dismissal of

Spear T's property-based claims against groundwater pumpers,
although this result seems less convincing. The court's sweeping
conclusion 'is most difficult to justify as applied to disputes

between individual surface water appropriators. An appropriator's
right to use surface water vis a vis other appropriators is the
very essence of the prior appropriation system, and the

strongest stick in the appropriator's bundle of rights. In order
for appropriators to execute water transfers, engage in water

banking, conserve instream flows, or engage in the myriad, of
conventional beneficial uses, a clear characterization of what (if

any) incidents of property inhere in a water right must be

delineated in law and interpreted consistently by the courts.
Moreover, adequate remedies for real world disputes between

users must be available to water rights holders in order for the

prior appropriation system to function and to evolve in a
fashion that promotes both stability and the full range of values

associated with water. Im

Endnotes
The views presented here are solely those of the authors.

269 Neb. 177, 185, 691 N.W.2d 116, 127 (2005).

3 Abraham Bell and Gideon Parchomovsky, A Theory of Property,
90 Cornell L. Rev. 531, 580-581 (2005).

U.S. Const. Amd. V; North American Free Trade Agreement,
U.S.-Can.-Mex., Dec. 17, 1992, 32 I.L.M. 612 (entered into
force Jan. 1, 1994).

Restatement (First) of Property (1936). See Wood v Security Mut.
Lift Ins. Co., 112 Neb 66, 198 NW 573 (1924) (for purposes of
construing a lease, "property" includes every interest that one may
have in anything that is the subject of ownership); US. v. General
Motors Corp., 323 U.S. 373 (1945) (for pur'oses of the Fifth
Amendment, "property" denotes the group of rights inhering in
the relation to a thing, as the right to possess, use, and dispose of
it).

United States v. Willow River Power Co., 324 U.S. 499, 502
(1945).

Klamath Irrigation Dist. v. US., 67 Fed. Cl. 504, 515 (2005), cert.
denied, 69 Fed.Cl. 160 (2005).

THE NEBRASKA LAWYER 9 MARCH 2007



-I.

IS WATER PROPERTY?

2 William Blackstone, Commentaries (Edward Christian ed.,
A Strahan 1823) (1800).

See J.E. Penner, The "Bundle of Rights" Picture of Property, 43
UCLA L. Rev. 711, 717, 742-743, 766 (1996); Dolan v City of
Tigard, 512 US 374, 384 (1994).

0 Penner, supra note 9, at 715. See Myrl L. Duncan, Reconceiving
the Bundle of Sticks: Land as a Community-Based Resource, 32
End. L. 773, 774 (2002).

Penner, supra note 9, at 723.
32 248 U.S. 215 (1918).

* Joseph L. Sax, The Limits of Private Rights in Public Waters, 19
Envtl. L. 473, 482 (1989). See Joseph L. Sax, Understanding
Transfers: Community Rights and the Privatization of Water, 1
West N.W. 13 (1994); Joseph L. Sax, The PublicTrust Doctrine
in Natural Resource Law: Effective Judicial Intervention, 68
Mich. L. Rev. 471 (1970).

* Erin Ryan, Public Trust and Distrust: The Theoretical
Implications of the Public Trust Doctrine for Natural Resource
Management, 31 Envtl. L. 477, 478 (2001).
Charles E Wilkinson, The Headwaters of the Public Trust:
Some Thoughts on the Source and Scope of the Traditional
Doctrine, 19 Envtl. L. 425, 431 (1989).
National Audubon Society v. Superior Court, 658 P.2d 709, 727

(1983) (emphasis added).
"2 Janet C. Neuman, Beneficial Use, Waste, and Forfeiture: The

Inefficient Search for Efficiency in Western Water Use, 28
Envtl. L 919, 967 (1998).

" Enterprise Irrigation Dist. v. Willis, 135 Neb. 827, 830,284 N.W.
326, 329 (1939). See Farmers' Canal Co. v. Frank, 72 Neb. 136,
100 N.W. 286, 294 (1904).

" Colo. Const. Art. XVI, § 6.

20 Colo. Const. Art. XVI, § 5 (emphasis added).

2" Public Service Co. of Colorado v. FE.R.C., 754 F.2d 1555 (10th

Cir. 1985), cert. denied, 474 U.S. 1081 (1986);Ackerman v. City of
Walsenburg, 171 Colo. 304, 467 P.2d 267, 270 (1970); Farmers
Irr. Co. v. Game & Fish Comm., 149 Colo. 318, 369 P2d 557
(1962). But see Central Colorado Water Conservancy Dist. v.
Simpson, 877 P.2d 335, 347 (Colo. 1994) (regulations that
"somewhat ... decrease" the amount of water available for use
will not entitle an appropriator to compensation because there is
no title to water flowing in the river).

22 Neb. Const. Art. XV, §§ 5-6 (emphasis added).

2" See In re Applications A-16642 236 Neb. 671, 463 N.W.2d 591,

604-605 (1990); In re Applications A-16027 et al. 242 Neb. 315,
495 N.W.2d 23, 31-34 (1993); Central Platte Natural Resources
District v. City of Fremont 250 Neb 252, 549 N.W.2d 112,116-
118 (1996).

2' Neb. Rev. Stat. §§ 46.229 - 46.229.04, 46.231, 46.233.01.

2' Neb. Rev. Stat. §§ 46-289, 46-294.

26 Laws 2004, LB 962, operative date July 16, 2004 (codified in

various sections of chapter 46, inter alia, of the Nebraska Code).
2' 269 Neb. 177, 186, 691 N.W.2d 116, 127 (2005) (emphasis

added).
22 Id.
2 Richard S. Harnsberger, Josephine R. Potuto and Norman W.

Thorson, Interstate Transfers of Water: State Options after
Sporhase, 70 Neb. L. Rev. 754, 787 n.139 (1991).

30 A. Dan Tarlock, Law of Water Rights and Resources. § 3:10

(2006 update), citing inter alia Eric Pearson, Constitutional
Restraints on Water Diversions in Nebraska: The Little Blue
Controversy, 16 Creighton L. Rev. 695, 707 (1983); In re
Applications A-16027 et al., 495 N.W.2d 23 (Neb. 1993),
modified, 499 N.W.2d 548 (1993).

3 269 Neb. at 185-186, 691 N.W.2d at 127. For commentary, see

LeRoy W. Sievers, Nebraska Water Law Facing Dramatic
Changes in our State: The Spear T Ranch Case, Neb. Law., June
2005, at 14; Donald Blankenau et al., Spear TRanch v. Knaub:

The Reincarnation of Riparianism in Nebraska Water Law, 38

Creighton L. Rev. 1203 (2005); J. David Aiken, Hydrologically-

Connected Ground Water, Section 858, and the Spear T Ranch

Decision, 84 Neb. L. Rev. 962 (2006).

3 Spear T Ranch v. Nebraska Dept. of Natural Resources, 270 Neb.

130, 139, 699 N.W.2d 379, 386 (2005).

" Spear TRanch, 269 Neb. at 185-186, 691 N.W.2d at 127, citing

Richard S. Harnsberger & Norman W. Thorson, Nebraska

Water Law & Administration §95.27 at 266-67 (1984)' State ex
rel. Douglas v. Sporhase, 208 Neb. 703, 305 N.W.2d 614 (198 1),

reversed on other grounds, 458 U.S. 941 (1982).

14 Neb. Rev. Stat. § 46-702.

Sporhase, 208 Neb. at 705,305 N.W.2d at 616; Bamfordv. Upper

Republican NRD, 245 Neb. 299, 512 N.W.2d 642 (1992); In re

Application U-2, 226 Neb. 594, 605, 413 N.W.2d 290, 298

(1987); Prather v. Eisenmann, 200 Neb. 1, 7, 261 N.W.2d 766,

770 (1978). But see Sorensen v. Lower Niobrara Natural Resources

Dist., 221 Neb. 180, 376 N.W.2d 539 (1985) (superseded by

statute).

16 Joseph A. Kishiyama, Note, The Prophecy of Poor Dick: The

Nebraska Supreme Court Recognizes a Surface Water

Appropriator's Claim Against a Hydrologically Connected

Ground Water User in Spear TRanch, Inc. v. Knaub, 85 Neb. L.

Rev. 284, 285 (2006).
" 155 Neb. 723, 728-730, 53 N.W.2d 54:3, 547-548 (1952).

22 155 Neb. at 728-730, 53 N.W.2d at 547-548.

" 135 Neb. 827, 830, 284 N.W. 326, 329 (1939).

`0 Id.

41 Id. at 331, citing Herminghaus v. Southern Cal. Edison Co., 200

Cal. 81, 252 P. 607, 622, cert. dismissed, 275 U.S. 486 (1927).

"2 Pennsylvania Coal Co. v. Mahon, 260 U.S. 393, 413 (1922).

22 Penn Central Transp. Co. v. New York City, 438 U.S. 104, 123-24

(1978).

22 Lucas v. South Carolina Coastal Council, 505 U.S. 1003 (1992).

2" Id. at 1029.

2' 389 U.S. 121, 126 (1967).

47 49 Fed. Cl. 313 (2001).

41 Id. at 324.

2 Id. at 323-24.

' 67 Fed.Cl. 504, cert. denied, 69 Fed. Cl. 160 (2005).

23 Id. at 538.

12 Brian E. Gray, The Property Right in Water, 9 Hastings W.-Nw.

J. Envtl. L. & Pol'y 1, 9 (2002), citing 49 Fed. Cl. at 324. For a
contrary view, see Douglas L. Grant, ESA Reductions in

Reclamation Water Contract Deliveries: A Fifth Amendment

Taking of Property?, 36 Envtl. L. 1331 (2006).
"2 See Melinda Harm Benson, The Tulare Case: Water Rights, The

Endangered Species Act, and the Fifth Amendment, 32 Envtl.

L. 551, 571 (2002).
"2 Audubon Society, 658 R2d at 730-731, citing Water Code §

2501.

THE NEBRASKA LAWYER 10 MARCH 2007



Adaptive Management Sees Resilience,•ie,
.Uncertainty as Allies

Third Annual Conference Looks at Innovation in
Waer Management

By Charlei olowerdiy, 'Editor/Communications Coordinator

UNL School of Ndtural Resources

'Sometimes a': policy'is a l6gally binding agreement.

_Sometimes, in 'an approach to natural resources policy called
"adaptve, management,"' it is' a hypothesis,. an experimental

dynamic that helps people plan amid uncertainty.

JDealihg effectively with environmental change and 'the

resilience of pblicy systems is at the center of adaptive management.

.It' .was the focus of the

University of Nebraska- ,7 -7" "-. 7 '

,Lincoln's -third, annual'

Water Law,. Policy and,

Science Conference, May 4-

5, 2006 at the Lied Lodge,
Nebraska City.

'including social science, versus pi'ecemeal scienc'e; policy ~a6
'hypothesis; management actions as wveak experim-16rntal

treatments; and'safe-to-fail versuisfail-safe approaches.

The last three strategies'in' p'articular distinguish AlI from

"more li near, problem-solving management.. Its praititioners
expect, the policy process, 't be flexible egh to experiment

With incremental gchanges, and then adjust when the results of'

those 'expeeiients beIome evident, Gunderson said .

He also• contrasted passive AM wi'th a more active variety.

Passive.AM wants to successiv-ly u'pdate aid evaluateI olicy; its

actions relate to the system's present state and, historical'

constraints; it tries to resolve uncertainties; and'it:can fail due to,

conservatism in face of uncertainty.

Active AM invdlves deliberate experimentation; trade-'offs

-between` objeocCtives .,'and,
- learning, and; and a' design

'• that can control1 actions

and separate factors.

'~'"~~
' ~ ""7~

" '~4' ~ ~"

i," ""~'." K' ~

Keynoter Lan'ce • Gunderson, professonr'of environmenta
,ýstiidiesý at E'mory Univ'ersity "Atlanta, GA, nbted "'Hun~ian's for tosnso er ae"i sw

One of the pro•ising aspects of AM, sheadded, htas to do

with the importance of inpuit from all stakeholders, icluding,
local people; -th' is input helps, define an enviromental

managemn .ae , I choice between multiple alternatives. 'Another is

the analysis of marginal •hangeýs suich as the difference between

two different flow rates,below a reservoir.
thousands Of years have "intervened in 'ecOsystems: Aswe-

inte~en; tey hane in" w'ayswe; 'are es'sentially unable to
priedict. Our d.ttempts to stabilize these systems (actually) lead
'to dramatic charnges in ecolog.y"

Gunderson' listed .AM's s key' characteristics; filling' the
knowledg e-to-action gap, often with action; 'highlighting
uncertainties versus ignoring. or Planning, them- away learning
while, doing versus lear'ning before,, doing; integrative scienc,

.Schoengold listed ihreekiinds of environmental: decisions
that have different'eciv nomic implications'easily reversible, such
as an increase-in'dam releases, reversible but Very-costly, secl 'as
'building a new;" large •dam---or, decomhmismoning, one 'and'
,restoring'. river habitat; and irreversible, such as depletion of

groundwater and extiiýction of spePCies' AM is mosst useful wiith
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the first type, and the latter two` Shotild -be approachediwth
Scaution.Combining economics with, AM'cai provide guidance

about'when to make such decisi6ois;'she said.: '

''A panel respon'ded to the morning's presentations. Mike:

Drain, Central. Nebraska Public Power 'and Irrigation District,

said AM, in its broadest sense, applies to any*thinig that includes

,feedback, fronm workplace piojects, to dress and' hairstyles.

He voiced some reservations: "I am. suspicious that in. somen

instances the focus on adaptive management is an'effort, 6r a

hope, of.finding a technical solution when perhaps a technical
solution doesn't always exist.,,

-It ;may not help resolve problins' among diffieent sets of
values, he explained.

Mike Jess, associate director oflthe UNL Water Ceniter and
',.former director'of'Nebraska'S DePartment of Water :Resoiirces,
said AM involves principles the private sector adopted long ago:
if something doesn'tsell;,,pull it. ..

"Iafi thinfk perle, generally, want to accommodate one
another. After all, 'that's wshat adpi managenri~en~t is-

attemrpting 'to find srmiez so'rt 'of middleýgrjound. for all~ ufLs."

One of the ihard le'ssons :of AAM forthe'public sector-may be
that governriments have )todgive up.,some level of' equity or

'control. Speaking r6m, his experience in state governmerit, Jess

said i-t can be difficult for elected officials to share, water

niianagenicnt. The.Missouri River is a classic example, involving

10 sstates and- ,many -sovereign American Indian tribes..

Another challenge relates 'to compacts that cement agreements
on water. allocations: how, to get the law to adapt to social or

ecol6gicalochanges?"

Steven Light of Adaptive Strategies; a consulting firm in.St.

-•Paul, MN said;, Adaptive management is the most profound

change' in wate'r'or natural'resojurce history in the. last 100 years.I

It's going to. take another 20 years to. roll out. I want to see

somebody §tep t up',tothe plaite, a university that's willing to take

on adaptive m'anarement resilience,' and lead the country" and

(even) lead internationallyin this,,area." He'challenged UNL to

'bethat university.

Aiong other comiments, he,ý noted -that AM is, .about
collective learning; it',requires, Ian ecological,,not'eingineering

design; and it treats action a wvay of kniowirg. He' addeA that we

need to move from seeing water as .an' enemy' or Vict irn to~

sceing" it as all ally. P7fl
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his appearance in this matter.

1. Identification: Shane C. Robinson K

2814 E. Olive St.
Seattle, WA 98122
Tel: 206-465-4740
Fax: 831-603-8634
Email: shanecrobinson~gmail.com

2. Client Information:

(a) Western Nebraska Resources Council
Attn: Bruce McIntosh, Vice-Chairman
POB 612, Chadron, NE 69337
Tel: 308-432-3458
Email: buffalobrucegpanhandle.net

3. Professional Affiliation:

I have been admitted by the -Washington State Supreme Court to practice in all

Washington courts since June, 2008. My Washington State Bar ID Number is 40251.
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4. Authorization:

I am authorized by each of my clients, Beatrice Long Visitor Holy Dance; Joe

American Horse, Sr.; Debra White Plume, Loretta Afraid of Bear Cook; Thomas

Kanatakeniate Cook; Dayton 0. Hyde, and Bruce McIntosh as individuals; and Afraid of

Bear/Cook Tiwahe, by Thomas Kanatakeniate Cook; American Horse Tiospaye, by Joe

American Horse, Sr.; Owe Aku, Bring Back the Way, by Debra White Plume; and

Western Nebraska Resources Council, by Bruce McIntosh, Vice-Chairmen as

organizations to take all actions necessary, reasonable and appropriate in my

representation in this matter.

Respectfully submitted,

WESTERN NEBRASKA RESOURCES COUNCIL

BY:
Shane C. Robinson
Attorney for WNRC
2814 E. Olive St., Seattle, WA 98122
Tel: 206-465-4740
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,UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD PANEL

In the Matter of Docket No. 40-8943
License SUA-1543

CROW BUTTE RESOURCES, INC.
(In Situ Leach Facility, Crawford, NE) July 28, 2008

NOTICE OF APPEARANCE

COMES NOW, the undersigned and pursuant to 10 CFR Section 2.314(b) enters

his appearance in this matter.

1. Identification: David Frankel

POB 3014
Pine Ridge, SD 57770
Tel: 206-427-4747
Fax: 415-707-2109
Email: davidcorafrankelggmail.com

2. Client Information:

The following requestor/petitioner clients have the addresses set forth in their
respective Affidavits filed in this matter:

Individuals

Beatrice Long Visitor Holy Dance.
Joe American Horse, Sr.;
Debra White Plume
Loretta Afraid of Bear Cook
Thomas Kanatakeniate Cook
Dayton 0. Hyde
Bruce McIntosh

Organizations

Afraid of Bear/Cook Tiwahe, by Thomas Kanatakeniate Cook
American Horse Tiospaye, by Joe American Horse, Sr.
Owe Aku, Bring Back the Way, by Debra White Plume
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Western Nebraska Resources Council, by Bruce McIntosh, Vice-Chairman

3. Professional Affiliations:

I have been admitted by the California State Supreme Court to practice' in all

California courts since 1990. My California State Bar ID Number is 148712. I am

admitted to practice as a member of the bar of the Oglala Sioux Nation Supreme Court.

I am also admitted to practice by the United States District Court for the Northern

District of California and the Eighth and Ninth Judicial Circuit Courts of Appeal of the

United States.

4. Authorization:

I am authorized by each of my clients, Beatrice Long Visitor Holy Dance; Joe

American Horse, Sr.; Debra White Plume, Loretta Afraid of Bear Cook; Thomas

Kanatakeniate Cook; Dayton 0. Hyde, and Bruce McIntosh as individuals; and Afraid of

Bear/Cook Tiwahe, by Thomas Kanatakeniate Cook; American Horse Tiospaye, by Joe

American Horse, Sr.; Owe Aku, Bring Back the Way, by Debra White Plume; and

Western Nebraska Resources Council, by Bruce McIntosh, Vice-Chairman as

organizations, to take all actions necessary, reasonable and appropriate in my

representation in this matter.

Respectfully submitted,

BY:
David C. Frankel
Attorney for Each of the Foregoing Petitioners
POB 3014, Pine Ridge, SD 57770
Tel: 308-430-8160
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