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Pursuant to 10 CFR Section 2.309, each of the following requestor/petitioner 5 8 8 o

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 contentioﬁs which should beilitigated.

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
gontention that meets the requirements of Section 2.309(f).

This request/petition is timély ﬁied on July 28, 2008 based on the FRN published
.i 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 acceptabie by NRC Staff letter dated March
28, 2008. |
.Each fequestér/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 may be
| affected by the proceeding, and shall admit any such peréon as a party to such

proceeding.

Background:

Certain of the requéstor/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 N.o. 07-
859-03-MLA-BDO1 (the “Expansion Proceeding.””) The North Trend Expansion is the
subject matter of the Expansion Pr-bceeding and the related proposed amendments. to
CBR’s License which are described in the North Trend Expansion Application are

‘referredr to in the LRA as the “Satellite Facility.” See, e.g., LRA Section 7.12.4.2.

The Board in the‘hExpansion 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



admitted and also whether the procedures of Subpart G should apply to the Expansion

Proceeding.

Requestor/Petitioners:’

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

~ geélogic 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-
connectipn between the aquifer béing 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 Kanatakehiate Cook(I)
Davton O. Hyde

Bruce McIntosh

B. Organizations-

" 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
“(T).”



Afraid of Bear/Cook Tiwahe; by Thomas Kanatakeniate Cook(I)(T)
American Horse Tiospaye, by Joe American Horse, Sr.(IN(T)
Owe Aku, Bring Back the Way, by Debra White Plume(I)(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




Nebraska Department of Environmental Equality v. Crow Butte

Resources, Inc., Complaint and Consent Decree, District Court of Lancaster County, NE
(May 23, 2008) '
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3. Incorporation of Publicly Filed Documents by Reference to ADAMS

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

Attachments & the May 23 Brief on Contention E/Subpart G
o 1984 Elliot Analysis

1988 Dec. State Briefing Notes

1989 GJEL Steen Ltr

1989 McGuire Ltr

1989 NE Atty Gen Ltr to Dec.

1989 NE Atty Gen Press Release

1989 Petersen Ltr

1989-Aug-11 Ltr to NE Atty Gen

1989-July-22 Ltr to NE Atty Gen

1990 McGuire Ltr

1990 -Jan-29 NE Atty Gen Ltr to Dec.

1991 WNRC Interrogatories

1996-Oct-14, Cameco history
1998-apr-17, camceo
2008-Mar, Cameco 2007 Annual Info Form

o Cameco Prospectus
Answer to Staff’s Notice of Appeal & Opp. To Interlocutory Review
Answer to Applicant’s

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

- o Center for Water Advocacy, RtE, and Robert Lippman

Response to NRC Brief regarding treaties, etc.
Response to Applicant’s Brief regarding treaties, etc.
Affidavit of Winona LaDuke
Affidavit of Rita Long Visitor Holy Dance
Notice of Appearance and Leave to File Brief Amicus Curiae

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

O 00O 00O 00000000 O0O0

ML081760301

MLO081570141

1993-June-06 DOE Order 5634.3 06141993 re Foreign Control

MLO081490597
MLO081490596

ML0&1200636

ML080800086

ML080720327
ML080720326
ML080700706
ML080660092
MLO080590472

ML080660093
ML080660206
ML080640548
ML080660091
ML080660094
ML080660097



Combined Reply to NRC & Applicant’s Responses to Exhibits A & B ML080570595
Supplemental Affidavits of Dr. Francis E. Anders and Beth Ranger ML080370544
Supplemental Affidavit of Janet Mize MLO080370540
Affidavits of David Alan House, Sandy Sauser, & Lester “Bo” J. Davis ML080240299
Corrected Reference Petition (w/ copy of original) ML080220348
Reply to NRC Response to Petition of Owe Aku & Debra White Plume ML080070051
Reply to Applicant’s Response MLO080080290 .
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 Mclntosh, Janet Mize, and Beth Ranger
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
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. 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 in 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 frpm Written Testimony of William P, Staub,
Ph.D (January 9, 1999), Exhibit A to CWA/Rte 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




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 (“Declarétion”),
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, 102™ Cong. 2nd Sess.,
‘Exec. Rept. 102-23 (March 24, 1992); http://www2.ohchr.org/english/law/cepr.htm.

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" 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.



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 Section 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 Requestor/Petitioner’

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

> 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.



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 FSioux Tribe Supreme Court and is commonly known as Chief Joe
Amerfcan Horse. Joe American Horse, Sr. has participated in sacred ceremonies
throughout his life includihg 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(I)(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. Shgfeels responsible as a mother,
grandmo_ther and great gfandmother of gevnerations to make a good home and ﬂ
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



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 Cul‘.cure

" Bearer,” and is a daughter of Beatrice Long Visitor Holy D_ance and is an enrolled |
member of the Oglél'c_l Sioux Tribe. Loretta Afraid of Bear Cook was born and raised at
Slim Bﬁttes, played and bathed fn the White River as a child, and with her children when
she bécame 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, Nébraska 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 preéident of
the Chadron Nat?ve 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 dqily 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 o'nly two years — 2007 and 2008. Mr. Cook has participated and led

- sacred Lakota ceremonies including the inipi twice a week throughout the yeaf 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 Buttés 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 4OOY
water wells at Pine Ridge for use to irrigate family gardens. Such water wells draw wéter
from the Arikaree. This work would be undermined to the extent that t%lere is any
contamination of the water supply, surface waters, or land that would make the wells
toxic and the gardeps unproductive or that would make the food from the gardens

unhealthy.

7/

Dayton O. Hyde: Hot Springs, South Dakota. Dayton O. 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 O.

Hyde’s personal website is: www.daytonohyde.com and the Black Hills Wild Horse

11



Sanctuary website is www.wildmustangs.com. As someone who has personally served
the US national interest, and Sfaked his life on securing the éommon defense and security

- of the American people, Dayton.Hyde is concerned thét atomic enérgy and uranium not
be controlled by foreign pérsons 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 éommunities that are near the Mine. Asa
steward of the wild horses, Dayton is concerﬁed that bioaccumulation of radionuclides in
the food chain may harm the animals in the area including the wild horses at the

Sancﬁlary.

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 senseifo‘r the surrounding envirdnmenft. I
worked with the University of Nebraska conducting paleontological fieldwork within the
badlands of Fort Robinsoﬁ, NE and I have been a @est 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 aﬁ ‘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):

il
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The Afraid of Bear/Cook family, or Tiwahe, constitutes the organization of the married
couple Tho\mﬁs 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 T iwahe; or family, .has beep 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 Whité 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.(IN(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 groundwafer and surface water in and around Pine
Ridge Indian Reservatin. Joe American Horse, Sr., asserts all iﬁdigenous and treaty

rights held by the members of his Tiospaye.

Owe Aku, Bring 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 préserve 1951 and 1868 Ft.
Laramie Treaty Territory and our énvironmeﬂt 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

13



~ 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 andv impacts-on our people and our water source. This is a violation of the
Declaration. This is é yiolation 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 MclIntosh,
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 édmissible conteﬁtions 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 oh 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

14



steinding 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
Dcclaratii)n of Indigenous Righté, 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 ini:or_porated 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 inn 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.

o 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 nf 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) | Tt 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 arsenié 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.

@) It is believed there is a relationship between the ninety-eight (98) closed
wkells on the Western side of Pine Ridge Indian Resefvation 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 Loquitbr, 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.

C) | International human rights standards indicate that Indigenous péoples’
whose lands are affected by development projects have the right to “free, prior and
informed consent.” In the Declqration ;m the Rights‘of the World’s Indigenous Peoples

(“Declaration”), Article 32, q 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 arrd cooperate in goed 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 reseurces, particularly in connection with the deYelopment,
utilization or exploitation of mineral, Water or other resources,” and ¥ 3, “States shall
provide effective mechanisms for just and fair redress for any such acrivities, 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 dete, no opporfunity 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 Cevenanr on Civil
and Politreal 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 fuel is used by Camego’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, SD, and
Pine Ridge Indian Reservation and that none of such areas receive any economic benefit
from CBR’s activities.

(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. Oglalé 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.

20



Discussion of Contentions By Category*

L. 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
aqulfers and drainage of contammated 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 dlscussed 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.

%k kk

“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 corner 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. Any project
development, however, can more closely document these geologic-
hydrologic relationships. Id. at 17.

% kK

...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

3
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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.

%ok ok

In general, wells near Crawford and within T31N, R51W produce
from the Tertiary Brule and/or Tertiary Cbhadron formations.

Within T31N, R51W 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.

* koK

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.

ok ok

- 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.

seokk

Selenium levels were very low in all analyzed groundwater
amples

Arsenic levels were quite variable but showed a generalized
increase in older oxidizing formation waters. This is demonstrated ina -
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 downgradlent from
uranium bodies. Id. at 52 (emphasis added.)

sokok

Spring and stream levels of the pathfinder elements generally were
low. Slightly elevated As and Mo appeared in #649 which is believed to

A
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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.

%k k

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. ' '

%ok k

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 Rgport 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 Charige. “See, references
above concerning Climate Change. LRA fails to analyse'Ciimate Change in the

- i

following sections:

253

Tornadoes aré 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 bev 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....Indéed, 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. at55.

"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

27



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." 1d. at 38.

Contention E: Cost Benefits as discussed in the LVRA Fail to Include
Economic Value of Environmental Benefits. A University of Adélaide 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.au/adelaidean/issues/23221/news2324 1 . 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 operatlons 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 USNRUGC, 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 s, of which more than
700,000 pounds (or approximately 18 percent) were produced at 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 —

29



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.

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.

1. 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:

Contention C:

Contention D:

Contention E:

Failure to Consult with Tribal Authorities
Failure to Abide Trust Responsibility

Failure to respect Winters Rights

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:

¢)) 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 T31N,

RS1W 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 thaf 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 periodsi of high low

32



(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.

2722 -

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 in the range of 104
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 cnv/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 low 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.

- 2723

Purpose & Obiectives of Aquifer Testmg

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).

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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29.6-

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% ownéd, 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 thé legitimacy of the Applicant’s
license on fhe grounds that the Applicant’s status as a foreigﬁ 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 fhe post-
9/11 worid, it is critically important that the issue of the Applicant’s foreign ownership be
assessed in light of the Congressional mandate that nuclear matérial be regulated “in the
national interest and in order to provide for th\-:-: common defense and security and fo
~protect the health and safety of the public.” As discussed herein, Applicant’s ownership
and cbmpleté domination by a Canadian corporation violates the applicable regulatory
scheme and flaunts laws specifically enacted by the U.S. Congress to ensure the health,
seéurity and safety of U.S. citizens. No less important is the Applicant’s consistent failure

to make adequate disclosures and its flagfant disrespeét 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 légal battles with Petitioner WNRC respect to the illegal foreign
ownership, domination and controi 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 pat';em
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.

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 soﬁrce 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 Négation Plan. Had Cameco sought
to acciuire 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 andCameco do indirectly what
they would certainly have been prohibited from doing indirectly woula 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 propo';ed acquisition of several U.S;. ports by a Dubai-based cf)mpany. One can 6nly
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 requirerhents, 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 thé applicant was associated with.
Memorandum at 122. In addition, such prior Commission decisions must be evaluated in

the context of the post-9/11 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 absqlutely no distinction between the ability to use the Cameco
Loophole by 1egitlimate Canadian business people and the same ability t(; use the Cameco
Loophole by enemies of the United Statés to perpetrate horrible Wrongdoing. | Under the
Cameco Loophole, such enemiés wouid 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 Arﬁericans — 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 safet}l/ of the public?

Even if such dire events ﬂever 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 amendmént
where, as he;e, 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 in‘terest 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 by honoring 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 nationa.l 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
nationai 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 'éhosé same concerns
: perfneated provisions of the first-mentioned legislation and the regulations proinjulgated
in accordance with its mandate. To say that these must be regarded independeﬁtly 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

requifements be viewed separate and apart from NEPA considerations. I\Especially in
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vievy 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
wéighing 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) quéted above that “source...material... facilities are
affected with the pﬁblic interest, and regulation by the Unitg:d States of the
production and utilization of atomic energy and of the faéilities 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.l 42 USC §2012 (e)
(emphasis added). Under Vogel, infrd, any NRC Reguiations 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 deterrﬁination 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 “[t|he 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 aresult, AEA Section 69 contains the dispositive rule.

For additional guidancg, 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 a[jeh, 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 éommon
defense and security or to the health and safety of tﬁe public. 42 USC 2133(d). Similarly,
AEA Section 126, poncerning 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 o;der to obtain a source méterials 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 otherwi.se 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 iniﬁlical 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 foreigh 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 invoives irreversible consequences, such as the irreversible ﬁse

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 tile 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 thé 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 Commiission 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.®

® 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, 1t 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 Commissién if
Applicant has identified information ha\}ing 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).” 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.g., 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 éubmitted to SEC, which were fhemselves 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 10b-5 context. Basic
Inc. v. Levinson, 485 US 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_L_Case Co. v, Borak, 377
U.S. 426 (1964) re: 1933 Act and Superintendent of Ins, v, Bankers_Life & Casualt

(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 requ_ested in
such manner as to protect health and minimize dang'er fo life or property; (c) The
applicant’s proposed equipment, facilities and procedures are adequate to protect health
and minimize dangér 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 Securifv 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, comﬁon 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 controi 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 preservé the health and safety of the public as
required by the AEA and NRC Regulations. In the absence of any Negation Plan,
Apf)licant’s license amendment for the benefit of foreign Cameco must b.e 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 diver/sion;
and of denying such materials and classified information to pefsons whose loyalties were
not to the United States. In the case of the latter standard of ‘the -pﬁblic health and safety,’
the Congressional preoccupation was with iﬁdustrial accidents and the d;angers 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 defeﬁse and security
of the United States to grant a fc_)re_:ign 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.

50



Form dated Marcy 28, 2008, attached hereto, that: [t]The 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 Fﬁel 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.” The'ré 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 regulatoré, since the inception of the proj ect. 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. 767400 to 76-415 prohibits corporatior;s organized
under the laws of any state or country outside Nebraska from acquiring title to, or
taking or holding, any land or real estate.” 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 zillowing aliens to own a majority of its capital stock."’

In 1989, Petitioner WNRC investigated and made public disclosures concerning
Applicant’s illegal foreign ownership in violation .of Neb.Rev.Stat. Section 76-402 due to
it§ uranium mineral leases in Dawes County, Nebraska. As in this case, almést 20 years
later, WNRC was then aséerting 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 Appiicant was in violation of the

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

g 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 See Neb.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
Environfnental Control (“NDEC”) to cease any pl;ocessing of Applicant’s permits related
to the- then-proposed ISL mine in Crawford, NE. "' WNRC later commenced litigatioh_
against the Nebraska Secfetary 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 bf Lancaster »Cc‘)unty, 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. McGuiré to NE Attorney
General Robert M. Spire, attached hereto. According td Mr. McGuire’s November 7,

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

recapitalization, and as reported._to NR‘C on June 2, 1989'%, 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. '

' 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 its 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 orhits 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), ;«vas the controlling party of
the “ultimate parent” at the top of Applicant’s complex corporate structure.””  Also
omitted was that Applicant was esseﬁtially a joint venture of Imperial Metals Group
(“IMC™), Urane;z and KEPCO. It would be imposs:ible to conclude that these disclosures

pass muster under NRC Regulations Section 40.9.

In Mr. McGuire’s I(\Iovember 7, 1989 Letter aﬁd the attached Memorandum déted
November 3, 1989, Applicant’s then-corporate assistant secretary refers to a February
1987 recapitalizatiqn and the share ownership at certain times. Significantly, the
November 3, 1989 Memorandum states with resf)ect 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 ExploratiohA Company, DE Corp = - . 96 %

Geomex Minerals, Inc., DE Corp ’ 1%

" 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 Corp'* 1%

Uranerz USA, Inc., CO Corp ” 1%
Korea Electric Power Corp., v
Republic of Korea Corporation 1%

TOTAL.: - N 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 sophistrjf 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 companiés getting 33% more? Such would not be the indicated in an arms-
length transacfion by rational economic actoré. 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, Uraneré
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: ' }

' 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, sincé four years had elapsed since the NE Attorney General’s ofﬁcé had
threatened to terminate Applicant’s charter, it felt safe to allow the creeping écquisition
of its shares by foreign interests.‘ Since the Alien Ownership restrictions of Neb.Rev.Stat.
76-402 had not ﬁhanged, 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 6f a concerted effoft to avoid NRC regulations on foreig.n 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 ‘th'e way for Cameco’s purchase of Geomex. 1994 w;s also the year
that recently retired NRC Commissioner and new Winstoﬁ & Strawn (now retired)
Partner James R. Curt‘iss joined Cameco’s Board of Directors for the last 14 years of
continuous board service. This would have given Cameco tﬁe expertise to navigate the
gray areas and IOOpholes in the AEA and NRC Regulations and help them articulate the

“Cameco Loophble.”
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Georhex was acquired by Cameco in 1995 or 1996' and Urane%z was aquired by
Cameco in 1998. As discussed below, Gec;mex and Uranerz were Canadian-based
subsidiaries of West German backed companies. See Cameco Press Release dated April
17, 1998, attached hereto (Uranerz Exploration énd 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 owﬁership
increases to 90%. As a result of this purchase, Cameco also adds abbut 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 reportevd it to the NRC'®. See NRC Appeal Brief at 27. However, it is not
clear whether in its report to the NRC concerning the pulrchase of Uranerz, whether the
NRC was informed that KEPCO’s ownkership 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 to avoid the appearance of the characteristics of control and that

f

' 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

' (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'” and NRC Regulations 40.71(b).

‘Pletitioners 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.)

' 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 ghall 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 all special 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 havé properly requested that the Board apply Subpart G hearing procedures
to this proceediﬁg, pursuént 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, 5.7 Specifically, Petitioners have fequested discovery and expert testimqny.
Reference Petition at 5. Discovery should include deposiﬁons, docurﬁents requests,

interrogatories and any other discovéry 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 fnate_rial information

from all of its Applications going back 20 years concerning the foreign ownership of
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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 ffdrmations, intermixing of aquifers
.as well as the cultural issues, on the one hand, and the failure of the Applicaﬁt to be

forthcoming-and make appropriate disclosures even when reqﬁired under the regulations,
call for Subpart G in order to have a proper and accurate record.

The various characterizations and concealment of the identity ;md ownership and
persons having control over this liceﬂsed 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 exafnined to determine whether an ongoing fraud
has been perpetrated én 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

Intentionallv 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 sharés) divided borders with communist nations viewed as enemies of the US.
The corporate structure is complicated aﬁd difficult to understand and gives rise to a need
for Subpart G discovery simply to ascertain what has transpired.

Baéed 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 invés_ted in overseas mineral eﬁplofation, a number of West German
mineral drilling partnerships, mbstly 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 corpqration known
as Imperial Metals Corporation (“IMC”). The Sédimex 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 manéged 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.'s ‘

- 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 exploratioh and development of
the Crow Butte Uranium Project. In January 1986, FEC aﬁd affiliates acquired Wyoming
Fuel Company’s 50% joint venturé interest. vAccqrdingly, 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

'8 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), Se(iex ‘Securities Ninth Partnership (2.67%) (DDR), E&B Mines
(CDN)(1.27%), Geon;ex Minerals, Inc. (DDR).(l.ll%) 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 Company sold a 10% intereét in the Crow
Butte Project to the Korea Electric })ower 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 abovg to the effe(.:t‘ that FEN was in violation of the
Aiien Ownership Act ét 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, simpl}; to give the
appearance of fegulatory 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 co‘nlqmunications as well as any communications exempted therefrom by
thé crime/fraud exception should it be found that there was a conscious arrangement to
shift equity in sham trahsactions ‘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”
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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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Uni;ced 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 Gérmany, the communist backed intelligence services were actively working
through counterparts‘ in their respective “sister” countries in the West. It is well kno.wn
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 whb is an
operative for the communist sister country who might actually bé related to that
employee by blood or marriage. That being the case, where the parties intgnd to accept

b

préﬁt shares iﬁ the form of “raw materials,” i.e., yellowcake uranium, one must ask
whether any Crawford, NéBraska yellowcake might be sitting in an underground tunnel in
North Korea this very momenf.

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 thebretically possible to imagine an effective Negation Plan for
such ;1 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.'”. 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 Agquifer Exemption Hearing for Uranium Mmmg 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 injection 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. Faultseare 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

" Such a person would also be in: Vlolatlon of 10 CFR Section 40.10 regardmg 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 s'uppression by Mr. Collings on behalf

of FEN and by representatives of Uranerz, to conceal unfavorable geologic data:

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 (not
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

AN
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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 th_e Crow Butte area is directly and primarily
controlled by near-vertical faults cutting through the area.”
kokk

“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 | 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 [sic] 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, aguifers 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. Accofdingly, Petitioners under Subpart G procedures reasonably request
complete discovery including the deposition of Applicant’s President Steve Collings, Mr.
H. Akin, Mr. Kayl Kegel, Uranerz, the July 1988 Geologist Memorandum referred to in
the Wh@stleblower'L‘etter and the testimony of the éuthor thereof, John Petersen, if he is
alive and can be found after almost 20 years.

Petitioners also seek discovéry of Applicant’s geologic data, drilling logs, water
quality records, monitoring well records, well logs, data concérning 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

Regarding 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 whét migﬁt 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 coﬂsultation...”); 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 thilsy pe;rticular 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 aré going to do, do you h.ave 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 Whitew_o'man at Paragraphs 3-6. As attested 'to by the attached
Affidavit of Harvey Whi_téwoman attached to Petitioners Memorandum of Law re:
Indigenous Issues dated February 22, 2008, at the time, Mrj Whitewoman was employed
-as.assistant to Mr. Johnson Holy Rock, who wés fthe Fifth Member of the OST Counéil.
The Office of the Fifth Member is a member of the Executivé 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.Pin_e 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 represeﬁtative, who explained
the in situ mining process. Applicént’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 Pafagraphs 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 réquest complete discovery including the
deposition of whémever spoke with Mr. Whitewomén, whomever wrote the letters
referred to in the Application and by Applicant’s Counsel in the oral argument and
referred to above, és well as the opportunity to submit testimony of Johnsoﬁ Holy Rock
and others with relevant information concefning 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 weré camped but 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 Managér 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 pepal_ties 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 uﬁdertaking 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
protectéd by the statute. Accordingly, Petitioners seck further discovery of the
information withheld by Mr. Steve Cohen during the May 8§, 2004‘; tele-conference subject
to such pfotections 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 ahd 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 suppo:rt. 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

A
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July 28, 2008
David Frankel
Attorney for WNRC
PO Box 3014 ’
Pine Ridge, SD 57770 ’
arm.legal@gmail.com

Mr. Frankel:

' 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) bascline 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 Table 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 entire.exempt
zone, and this violates statistical protocol. Within the aquifer exemption zone (i.e., the
zonc 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. If a high level of confidence is required for an estimate of
the mean or median. more bascline wells will be required. :

For example, it 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.

3707 Fallentree Lane ) - . 318 226-5329
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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 1 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 doe$ 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 )
] X .
; ]
- . . .
8 600 |- . _ .
had * :
i
== Qutline of Ore Zone ‘ ' L
300 ® Systematic grid wells :
L : : j B Random we
= . H ‘ :
0 : : : :
4] 300 600 900 1200
feet

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 follow a normal or log normal 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 | 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 arca 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 . 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 confirm
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 elevales 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 23
1.1 ‘ ‘ Normal
1.7 P <0.01
2.3
2.8 l.og 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 1s 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 mg/L, and
for parameters below 50 mg/L § 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 calcu]dtmg> 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. Comparing Table 2.7-15 with
Table 3.1-3 shows that the lixiviant/baseline concentration ratio is 27 for chloride, 11 for
conductivity, 13 for alkalinity and 1300 for uranium.(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 follow 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 mean 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 S 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 excceds the CUSUM limit in February of 2002, while
the SCL hmit is not exceeded until January of 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 sampling event. Using only the
SCL limit allows contamination (o migrate beyond the monitoring well for nearly a year
before 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 insutticient 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)

4)

5)

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-210) 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.

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 volumes needed to restore the
aquifer is underestimated and insufficient surety is posted.

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

.....

discussion of the use of statistical distribution tests.

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 (PM ). This is unacceptable. Site specific data must be collected to
demonstrate that the CBR site does not emit PMq that exceeds 150 ug/’m3 (24-
hour average) or 50 150 ug/m’ (annual average).

Section 2.6.1.5 notes that the-Chadron Sandstone formed as part of a vigorous
braided stream 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. Therefore, 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.

3767 Faullentree Lane » 513 226-5329

Blue Ash, O 45236 : c-mail: rabitz@einet, rr.com



Geochemical Consulting Services, LLC

sadudeil

UV ,“%gn‘«“c:%iiuaw ;uwi Hx.;w;is.gi.t‘:«aﬁ? Hw?r“uu

. Coe g
Ty bvater dnd S o broerngagrs

s trennneantnl Acaveaprent

ook Venovaniend

6)

8)

9)

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 arca. 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 must be sampled to obtain a
representative sample.

Tables 2.7-6 through 2.7-16 are not supported by the analyvtical results used to
derive the reported values. See comment 4. )
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.

.

No justification is provided for 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 random 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?

11) 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 fail 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. However,
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 are 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 detectable? 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 from 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
16, aslow 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 for 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 (Hazardous 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 3-15 mentions pond sprays from the enhanced evaporation system. This
system has the potential to release mist to the surroundings. See comment 17,

24) Section 3.8 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 subsurface releases are from ponds and excursions. There can
also be subsurface releases from slow leaking plpdlms when the leak 1s too slow
to set off the alarm.

26) Section 5.8.7.2 discusses radon, monitoring. and notes that 7 locations are
monitored. There is no map to show the location of these monitors relative to
facilities and downwind direction.

27) Page 5-78 discusses results for air particulate, and notes uranium results are
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 Creck.
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 bascline water quality (p. 5-107) indicates the
wells are only used 10 establish excursion limits. which reveals the inadequate
approach to establishing baseline in the exempt zone of the aquifer. Monitor
wells will reflect 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 propmed method only accounts
for 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 of excursion 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 eslablish water
quality prior to mining. Arc the wells randomly located within each 4 acre zone.
If not. why not?

33) Section 6.1.3.2 states that if the baseline concentration exceeds the NDEQ MCL.
then the baseline average plus two standard deviations is used to setithe
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 6.1-11 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 1 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 why? '

36) Section 6.2.3.4 notes that on site burial is possible. 1f the 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 arisk analysis be per‘romxed 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

3767 Fallentree Lane L 513 296.5320
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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. This is incorrect. Particulate from contaminated soil and mist
from the evaporation ponds are also air exposure concerns. Why is there no
discussion of these sources?

40) The MILDOS-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 suffer 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. Based on comment 35, 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 | (comment 35). Secondary
standards are not pre-mining levels.

3767 Fallentree Lane o . 513 226-5329
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45) Section 9.3 also notes radiological impacts will be small because all radioactive
wastes will be transported oft site. This 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 producl
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 Clty 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 quallty are real and worsening problems in northwestern
Nebraska. '

in January 2008 | 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. | 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).

| am offering this expert opinion regarding ISL uranium mining near Crawford because 1

"~ 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
Vallley, and into the secondary porosity of the Brule Formation. | am not against uranium mining in
fact or principle. Since arriving in Chadron three years ago, my spouse (also a geologist) and |
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, | 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 | collected fossils from northern Sioux County for my dissertation work. From
1991-1996 | led field parties from the University of Nebraska State Museum while mapping the
fossils and geology of the Oglala National Grassland in Sioux and Dawes Counties. From 1996-
2006 | 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, | 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 thls 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
fauits 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 Jomts 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, upper 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 Rldge 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



Wh'ite'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 ¢) 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 alluvium.

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, | 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 brought them 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 the potential contaminant
pathways of the White River alluvium and the SW-NE and NW-SE trending fault zones are
examined and monitored. To this end, | 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 possible to 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: Sunimary 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 5600 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
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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 exarhinations 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 callbratlon
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



Page 3

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, .

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 Recommendation's' 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
sricpaul@earthlink.net
P -505-262-1862

This report compiles comments and recommendations development following review of the Application for
2007 ticense‘ 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



HISTORICAL ASPECTS OF SITE PERFORMANCE FOR LICENSE RENEWALS AND

AMENDMENTS” (NUREG-1569, Attachment A to this report).

1. 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 aﬁd 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. Atp. 2-167, the ALR
states, “Monitoring wés conducted to establish baseline grqundwater quality c/onditions 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- 10 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.



"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 api)ropriate 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 collec’ted 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 fhe distribution of data collected , and 3) whether samples were ‘collecte.d for the

full period of time provided for in the USEPA Guidance documents.



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 atp. 5-109 — 5-117 provides Tables 5.8-12 - 5.8-15 whicﬁ identify urénium 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
pumpea before sampling to insure that “water fro'm 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 restoratio‘n 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



N

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.

IL. 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
\/ariability in these important regional aquifers is provided for thé 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, becéluse 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 lim‘ited 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 chafacteristics of the aquifers in the

affected area.



_ 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 exarﬁples, 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.

Atp. 2-106 the ALR states, “The vertical thickness of the Chadron Sandstone within the Area of Review
averages about 60 feet. An isopacﬁ 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 tﬁe west.” Figure 2.6 — 12 shows large area of the
Chadron Sandstone greater than 80 feet thick. P. 2-165 includes the coﬁclusion 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 - 0-106 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 presenfed other sections of the ALR.



C. The ALR fails to incorporate a current understanding of the geologic structure and stratigraphy of the
CBR site and sﬁrrounding 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 No.rth Trend Expansion” compiled by Nebraska
Department of Environmental Quality also applied to the geologic information i/n the ALR. The NbEQ
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 £o 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.

I11. Omission of information regarding operations

A. Atp. 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 ope_rations 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



_volume of liquid waste sent to the deep disposal well and 3) what the concentrations 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 r;esponses

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
applicaﬁon 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

. o /
investigations of releases.

C. At p. 5-88 — Section 5.8.8, the ALR discusses Groundwater/Surface Water Monitoring Progr.ams
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.



D. Atp. 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 evalqatg: 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 feal
world experience from data generated during mine field restoration an(i 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 othe; 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 produiced 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 sécondary
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 ofvproduc.ers 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 Ju;tice matters at Section 2.3.3 at p. 2-44 and Section 7.11 at p.7-
31. These discugsion fail to identify and address the strong historical and cultural connections of the Lakoia
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 Jusﬁce to
a bean counting exercise and fails to full and completely address environmental justice issues associated
with activities described in the ALR.

F. The ALR fails to identify the 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 F:act 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 fqr License Renewal for the Crov;/ 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 aépects 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 Appéndix 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/v7n3/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
sticpaul@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 perceptions 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 a major 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.

LLINTS

2 i % S, g 4 T
, 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 “resou\rces” 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 enriched
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 mmes Durmg the past five years, the price of the uranium at ex1st1ng mines and unmined deposns 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. S ,
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. l

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 at 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 govemment-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 70% 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 producuon 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 threc 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 Resources, 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 for-its 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 contamihation from past uranium exploration
and production.

- Paul Robinson
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Southwest Research and Information Center

sricpaul@earthlink.net

I. Uranium Fact Sheet
hitp://www.icer.org/fetsheet/uranium hitm|
Institute for Energy and Environmental Research — “Uranium: Its Uses and Hazards”

11. Laguna Pueblo Uranium Curriculum
http://www.miningwatch.ca/index.php?/Uranium/Laguna_curriculum
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
hitp://www.wise-uranium.org/uwai.html
“Uranium Mining and Milling Wastes: An Introduction, by Peter Diehl
Contents :
- URANIUM MINES
- WASTE ROCK
- HEAP LEACHING
- INSITU LEACHING
- MILLING OF THE ORE
- URANIUM MILL TAILINGS DEPOSITS
- Charaéteristics 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

hup://www. wise-uranium.org/stk.html?sre=stkd01e
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

www.wise-uranium.org includes pages for uranium sites around the world among other material.

IV. Environmental Protection Agency Uranium Fact Sheet
http://www.epa.gov/radiation/r ddlonucl1des/urdnmm 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 env1r0nment‘7
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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 - htip://www.epa.gov/rpdweb00/tenorm/uranium.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: ,
Volume [ Mining and Reclamation Bdackground provides background information on the occurrence,
mining, and reclamation of uranium mines - http://www.epa.gov/rpdweb00/tenorm/pubs htni#402-r-
08-005 - ‘

Volume 2: Investigation of Potential Health, Geographic, and Environmental Issues of Abandoned
Uranium Mines provides a general scoping evaluation of potential radiogenic cancer and
environmental risks posed by abandoned uranium mines -
http://www.epa.govipdweb00/tenorm/pubs. himi#402-r-08-0051i

VI. Uranium and Radium Human Health Fact Sheets — 2 pages
http://www.ead.anl.gov/pub/doc/Uranium.pdf and
hitp://www.ead.anl. gov/pub/doc/Radium.pdl
Uranium Human Health Fact Sheet? Radium Human Health Fact Sheet - Argonne National Laboratories
Contents
- Whatis it?
- Where does it come from?
- How s itused?
- What’s in the Environment?
- What Happens to It in the Body?
- What Are the Primary Health Effects?
What Is the Risk?

VII.HAgency 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.cde.cov/tfacts 145.html - hiip//www.atsdr.cde.gov/tfacts 145 pdf - Radon

http://www.atsdr.cde.gov/tfacts 150 htmi - http://www.atsdr.cde.gov/tfacts1 50.pdf - Uranium

http://www.atsdr.cdc.gov/tlacts144.huml - htip://www.atsdr.cdc.gov/tfacts144 pdf - Radium

http:/Awww.atsdr.cde gov/tfacts5 html — http://www.atsdr.cde.gov/tfactsS.pdf - Cadmium

hitp://www atsdr.cde . gov/tfacts 13 .huml - hlttn://www.;;tsdr.cdc‘;zov/t'[’acts1 3.pdf — Lead
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‘hup:/fwww atsdr.cde.govitfacts? html - htp//www atsdr.ede. gov/tfacts2 pdf — 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:

httpy//www . atsdr.cde. gov/toxprofiles/tp 145 htm#bookmark0s - ATSDR Full Toxicological Profile on
Radon

VIIL 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://swwwiv sric.org

Uranium Overview:
http://www.sric.org/uranium/upresentation/4-1 html -
Uranium Health and Environmental Research in Diné Communities
- Brief History’of Uranium Development in Diné 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/1979-SRIC-
URANIUMY%20MINING%20AND%20MILLING%20PRIMER .pdf
Southwest Rescarch and Information Center — Uranium Mining and Milling: A Primer-

Uranium developments in Southwest US — AZ and NM; Mt. Taylor Traditional Cultural Property Petmon
Uranium and the 1872 Mining Law
http:/iwww.sric.org/1872/index html

Navajo Nation Legislation
http://www sric.org/uranium/DNRPA pdf
Dine Natural Resources Protection Act of 2005

From the SRIC Newsletter Voices From The Earth:
http://www sric.org/voices/2006/vInd/index html
CONTINUING TARGETS: New Mexico and Navajo & Hopi lands

http://iwww.sric org/voices/2006/vIn3/index him!
' New Uranium Boom Threatens Communities
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http://www sric.org/voices/2006/v7n3/NewU Boom.htm]
The New U Boom: Speculation or Serious Development?

http://www.sric.org/voices/2006/vIn3/Need Greed.html
Need or Greed? Uranium Prices and Demand

http://www .sric.org/voices/2004/vSnd/uspotprice html
Uranium Price Rise...Still No Need for New Mines

hitp://www.sric.org/voices/2004/vSn3/index himl
Uranium...the problems continue

hitp:/Awww sric.org/voices/2004/v5n3/UMTRCA htm/
Reclaiming the Land: History of Uranium Mill Tailings Clean-up — full report listed below

Environmental Justice Principles
hitp:/Avww stic.org/voices/2003/v4n 1 /principles.himl

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 Assomated 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 Sltes

- 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://www . bu.edu/formenworker/RECP_Factsheet.pdf
Radiation Exposure Compensation Program

-http://www.recalaw.convindex.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 Hlness
Compensation Program Act (EEOICPA) of 2000 also included an additional $50,000.00 and medical
benefits for uranivm workers approved under RECA.
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If you or a deceased relative of yours worked in the uranium indusﬁ’y between 1942 and 1971, you may be
eligible for benefits under the Radiation Exposure Compensation

http://www.recalaw com/fag.htm
Radiation Exposure Compensation Act: Frequently Asked Questions

X. Uranium Market

http://www.infomine.com/commodities/uranium.asp
Uranium Market Home page - INFOMINE

http://www goldletterint.com/egr/egr_uranium.pdf '
Uraniumletter International — “Uranium Price Remains on the Move,” July, 2006 —20 pp.

XI.News Reports

hitp://www.latimes.com/news/nationworld/nation/la-na-navajo-series.0.45 15615 special
“Blighted Homeland” — Four-part series on uranium problems in Navajo Country

Southwest Research and Information Center News Links Focussed on Uramum
http://www sric.org s_/mws/mdu( html

See Community-Oriented Uranium Information Sites

XII. Nuclear Regulatory Commission (NRC) — Uranium Licensing Overviews
http://adamswebsearch2.nrc.gov/idmws/ViewDocByAccession.asp?AccessionNumber=ML070460009
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
hitp://www uraniumwatch.org/nre_nma_workshop.2008.htm

Updates and NRC posting anticipated by June 1, 2008
XII. Community-Oriented Uranium Information Sites

WISE Uranium Project
WWW.Wise-uranium.org

Uraniumwatch
www.uraniumwatch .org

Miningwatch Canada

www.miningwatch.ca

Western Mining Action Network
www. wman-info.org

Indigenous Environmental Network
www.ienearth.org

X1V, Uranium Policy Statements and Resolutions
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All Indian Pueblo Council and Navajo Nation Resolutions
bttp//www. uraniumwatch.org/enviustice.htm

XV. Atomic Posters
http://www.orau.org/ptp/collection/Atomicposters/atomicmovieposters.htm
Movie Posters

printsandprintmaking. gov.au/Catalogues/Works/tabid/574rmView/Record/itemiD/36672/Deta

http:/Avw.
ult.agpx

Anti-Uranium Poster, 1978 (Spanish)
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CARSTRACT

Suwmmaries of available background hydrological, ageological,
and water guality data indicate that there has been a sparcity of
hydrologic and geologic data collected within  the désignated
araa. Faut water quality data was primarily restricted to those
of the National Uranium Resowce Evaluation (MURE) projgct. Data
from this project, although helpful from the standpoint éf ma jor
ion  and wuranium distribution does not have reliable trace metal
analyases or wranium and radium isotopic results. This uranium
data from 4the NURE project indicated anomalausly high uranium
concentrations 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 wells and 8
wignificant springs. i |

Detailed water quality analysié was performed on 81 selected -
wells, & springs and 10 5ur+ace.water samples within the project
hwundaries. . |

Lowest conductivities were associated with wells of the
Aritaree unit (=332 umoha/ sz) and highest conductivities were
in artesiaﬁ welle completéd in thé hasal Chadron C(n= 182
ummhe,/cm2 . The distribution of  major ions Vdescribed an
evolutionary trend 4From a CauHCD3 type groundwater in tﬁe
Arikaree unit " to - a Naman—CI type groundwater from the basal
Chadran. This evolutionary trend towards & progressively older,
met e mineralized And oMyqen depleted'grdundwater with age, allows
unit idonptification of the groundwater source. The end members;
the Arfﬁaree and bazal Chadron are most easily identified while
water presumed to originate $rom the Brule and upper Chadron
cangds have considoerable averlap.

Uvunium and radium concentrations ranged from 0,02 - 98,0
vwg/loancd 0.1 - 181 pCi/Zl,  reepectively. Highest uranium levels

vere  atsociated with odidizing groundwaters in Brule and upper

)



Chadron units while highwest Radium levels probably are indicative

"of  adjacent wanium ore bodies. No samples from the Arikaree,

Brule or upper {Chadron units had radium 199915 ahove 0.5 'pCi/I.
Only in the basal Chadron did radium amounts exceed the maximum
contaminant level (MCL) of S pCi/i.

The pathfinder elements As, V, and Ma showed same pogitive
association with. wanjum in the oxidizing well waters of the
uWhite River Group . Arsenic levels exceeded the MCL of S0 ppb
in only one well water. ’ | 4

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 1n streams cutting the White River HGroup., oo

«$i-
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Well—numbering system
Each well referred to in this report is identified by a
number indicating its location in the Q.S.‘ Bureau of Land
Management’s survey of Nebraska. The figure preceding N (for
"north") indicates the township, the figure preceding W
(for'west") indicates the range, and the figure preceding fhe
lowercase lelters indicates the section. The lowercase letters
denate location within the section. As shown in figure 1, the
$irat ot these leiters 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
numbqring, a testbhnle.or well in the SEL1/4 SE1/4 SE1/4 sectioni
1?, Township of 30 North, Range 47 West, 1is identified by the

Aumber 3ON-47W-17ddd. |

~ifi-



Fig. | System used for identifying

! "wells accarding to location
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INTRODUCTION

The priméry purpose of this project was to pravide a water
q@aljty baseline for an area of northwest Nebraska, A twelve:
Ltownship project area was definegd aloné the White River drainage
basin in Sioux and Dawes counties (Figure A~-3(1)). 0Ff principal
concern was the cuwrrent groundwater chemistry and the
hydrogeological relatimnﬁhips. Fieldwork and analysis was a
coordinated effort of the Div{sion, the Department of
Environmental Contral and Chadron State College.

Additional tasks of this project included summaries of
bécquuund hydreologic, geologic and water quality investigetions
and an inventory of the location of all wells within the project

Aarea.



Historicai USGES SBSurface water,
Suspended sediment and  seepage records
Tasks A-1 and A-4

Water quality e=amples from station 0844500 located near
Vhitney Nebracka on the White River were cdllécted from August
1969  through September 1971 by the U.S. GBeological Survey (USDI,
1269a, 1970,1971) . The data demonstrated a general trend of high
disusolved solids at periode of low flow énd low digssolved solids
- at periods of high +low. This trend.is primé?ily assoclated with
the concentration effects of evaporation during low flow stages.
Throughout this period contaminants such as nitrates and
pesticides remained at low levels. Uranium and radium analyses

afw not available in these reports. |
No seepage or éédiment studies are reported for the
investigated area; howevek point seepage measurements and
sediment characteristics from the Slim Butte b, South Dakota
station on the White River were recorded during the mid sixties
(UBDI; 1971a). Suspended sedienent analyses indicated that a major
percentage ‘of sedimeni' load was From .clay-sired particles.
According to Mike Ellis (personal communication), the clays were
predominantly bentonitic and presumed to be‘ from dissociated
volcanit ash beds in Nebraska. Suchlclays would tend to release

‘ dissolved uwanium to the river waters.

bBeveral stream~gaqing stations have been maintainedlby the .S,
Gealogical Survey Qithin the project area. Station 444000 an the
Bhite River at Crawford Has'data for 1931-"43 and 1947 to present
(USDI, 15350, USDI, 1960, usmi,} 1970, USDI, 1971-81). Discharge
extremes in cubic feet pér second are -a maximum of 1580 and  a

miniaam of 2.7. Mean discharge is 20.2 cf/s.

-o



National Uranium Resource Evaluation (NURE) Results
Task A-2
Both stfpam sed;mént énd qruundwater samples were collected
in the north&rn half of the Fanbhandle (Alliance 1:250,000 Bhegt)
during i97?. Sediment sampling for the NURE program was performed
by Riospheric Consultants International. Groundwatéf sampling
uiilized student help from Chadron State College and .the

University of Nebiaska.

Stream Sediment Data

ﬁpbroximately 10% of the 523 stream sediment samples
collected in the Alliance ﬁheeﬁ were located within the
boundaries of the current project. Tatal uranium concentrations
ranged from 2.3 to 4.5 ppm (Arendt et .al.,1980). Thus
backgraound uwranium concentrations are slightly higher than the
averaae crustal abvindance which ic 2.7 ppm (Taylor, 19464).

Within the project area, high background levelé of hot acid
soluble wranium ocouwrred in sediments from the White River Group
and Fierre Shale. Adams and 'weaver (1958) reported that most
marine’ éhales such as the Pierre contain higher than average
uwranium levels and approach .those of brimary igﬁeous rock_
{mainly granite). According'to Filler and Adams (1962) ach beds
with énomalous uranium concenfrations commonly occur in  marine
Cretaceous shales in the western U.S. Similar asH beds frequently
are noted in drilling through the White River Group and
generally . are considered by Arendt et al. (1980) to‘be the most
prabable  source of elevated wranium and arsenic (an assoéiated

el ement) levels in these Oligocene sediments,



Groundwater Data

Thirty-aix @f the 314 groundwater samples collected froam
edisting wells within the Alliance sheet are located in the
project area (Foldmﬁt n—z). Split samples were collected at each
site during May - June 197%. 0One sanple was analyzed for nitrate
at the Department of Enviranmental Control in Lincoln and the
remaining samble was shipbad to Union Carbide Corp. in Dak Ridge,
Tenn. for major ion and trace metal analyses. Temperature,' pH,
alkalinity, hydrogen ;ulfide and conductivity were determingd in
the field. The data (Table A-2a) are grouped accaording to
producing horizon. In some cases there'is a low degree of
comfidence in the assigned producing horizon since the
investigated &area is geologically  complex and lacking in
sufficient contraol points. |

Exceplt for uranium, sulfate, chloride,.arsenic and selenium,
the remaining 27 elements (Table A--2a) were analyzed by
piasma source emission spectrometry. Uranium concentrations were
determined by either fluorometry or isotope dilution mnass
spectrometry., -Arsenic and  selenium were determined by bhydride
generation  atomic  absorption and chloride and sulfate were
determined spectrophoﬁometrically. Dotails of sampling, aﬁalyses
and statistical procedures are presented in Arendt et al. (1979).

The results of the Alliance report indicated that the
Uligocene formations (Chadron and Brule) of the whiée River group
pravide the most favorable geoclogic unit for potential wranium
mireralization. This conclusion wés based upon the cccurrence of
uranium levels adjusted for total disseolved solids by the formula

1000 turanivm/speci fic conductance).
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aoN HEIW 01 AC 60 STACH
JION EIW 10 DD TR0 STOCK
ZOM ST 15 AR , 380 - 8ToCk
TIM G335 DA 80 HOUSEHOLD  STOCK
TIN 53W 33T AA &0 HOUSEHOL.D -
ION SEW 01 AD &O HOUSEHOLD, STOCHK -
. 30N 536 12 aC 30 STOCK
30N SZW 11 CD 380 STOCK
ION S53W 01 BD . 60 STOCH
JION S2W 07 CC so0 HOUSEHOLD
ION 53W 04 AA 104 HOUSEHOLD, STOCK,
30N S3W 04 DD 128 STOCHK
32N SZ2W 24 DB 40 HOUSEHOL.D, STOCK
ION 54 O3 BD . 30 HOWUSEHOLD, STOCK
30N S4W 01 CC &0 STOCK
30N 54W 12 EBED 60 STOCK
JON S4W 11 DR ' 20 STOCK
3JION S4W 14 DR - 220 STOCK
30N S4au 24 DA 160 STOCK
ION S2W 15 DC 64 STOCK
JION 54 2 AA 60 STOCHK,
ION S4W 04 AC 2RO NOT REFORTED
30N S35 AR 200 STOCK
30N 541 0% AR . 160 . STOCK
3ON S3W 06 DC 40 HOUSEHDLD, STOCK
30N 57 06 DC 70 ~ STOCK, HOUSEHOLD
30N 534 07 AC 40 STOCH
ION S3W Q7 CA 50 . HOUSEHOLD
JIOM S 07 AB ' 40 HOUSEHOLD
AON 57T Q7 AR - 40 HOUSEHOLD
30N S3W 34 CD 252 © STOCK
JON D36 26 AC 180 STOCK
JON 53W 26 ED 210 HOUSEHOLD, STRCK
357 JON 53w 27 CC . 310 STOCK
350 JOM 53 27 DR 270 STOCK
359 3ON 53ZW 27 ED 290 . sTOCH
360 30N S3W 34 CA 252 HOUSEHOLD, STOCK

341 SON I3 F4 CA 300 STOCE, IRRIGATION

-23°



WrELL 8 LEGAL L.OCATION DEFTH LSES

(FT.)
362 JON 53 35 BA ) 270 STOCK
263 ZON 53 21 BR 250 STOCK
564 ION 55 21 o8 nER NOT REPORTED
ShHY JON STW O 21 oCC 300 HOUSEHOLD , STOCK
Hbb ION SIEW 21 AD ' 270 STOCK
367 TON SGEW 25 BD 300 NOT REFORTED
168 ZOM EIW 9% CA 240 HOUSEHOLD , 8TOCK
O TON S3W 27 AD 140 STOCK
BP0 JON S 23 OB Q0 STUCK
X7 AON BEW 2T CA 90 STOCHK,
372 ZON 55 36 RA 250 STOCK
73 BZON 536 28 AD 260 HOUSEHOLD, STOCK
374 JION S3W 28 CD R70 STOCHK
375 JZON S35 19 AA 2OQ STOCK,
27 BON S3W 1S DC o 18 HOUSEHOLD, STOCK
77 ZON SIZW 15 CR &4 STOCK
79 TON S3W 0 22 AD L2 STOCK
379 JION BTW 10 CD 800 5TOCK
ZE0 JON S3W 08 DR 440 STOCK
3681 ' JON S3W 17 BA 400 STOCK
382 JION 53 03 AA 110 STOCE
3H3 IIN 53w 25 BC 100 HOUSEHOLD
304 JIN S3W 26 AC 80 STOCK
36 IIN S3 25 A Q0 STOCK
B TIN S0 IO A0 8G HOWSEROLD,, STOCE
387 31N 520 30 AC N.R. NOT KREFORTED -
ZIR 31N S2W 31 DR 300 HOUSEHOLD, 8TOCK
389 31N S22 31 DB 166 HOUSEHOLD, STOCK
R0 COZIN H52W 31 BA 100 STOCK
591 JIN 52W 31 CB : 140 STOCK
KLle) JIN S2W 31 BC 1460 STOCHK
BGA 3IN 53 25 AC 90 STOCK .
374 ' JIN 524 29 DR &5 HOLISEHOLD, STOCK
95 JON SZW 35 AC 190 HOUSEMOLD ,, STOCK
394 TIN S2W 0 28 DD 100 STOCK
397 JIN 320 33 BA 120 STOCHK
396 1IN S2W 29 AA 120 HOWUSERDLD, STOCK
399 JION 52 O ED 60 - 8TOCK
400 IIN S4W 23 AC 250 . STOCHK
401 31R S4W 15 CA 408 HOUSEHOLD, STOCK
4 JIN S4W 15 CA aao HOUSEHOLD, STOCK
407 IIN B2 4 DA 180 HOUBEROLD
404 30N S2W 04 DR N.R. STOCK
405 JON 820 04 CC 40 . STOCK
406 ION B5ZW 07 CA 50 STOCK . :
407 30N 520 18 CA 70 HOUSEHOLD, IRRIGATION

-24w



WELL B

400
409
610
411
412
4173
414
415
416 .
417
418
419
420
423
422
423
424
425
426
=27
428
429
LKZ0
S |
KD
NE3
434
4:%
{454
457
458
439
440
441
447
4473
444
445
444
447
440
449
450 -
453
452
453

LE i

FON
SO
S0
300
I
JON
ZON
SON
ZON

30N

SO
SO
AON
JON

JON

JON
SON
30N

JON

ZON
ZOM
30N
IO
IO
JON
JON
HON
ZON
TON
FON
TON
JON
ION.
AON
JON
JON
ION
SON
JON
JONM
SON

ION

JON
ION
JON
SON

LOCATION

G540
Nl
ol
52
520
GTW
G2k
SN
S22
G2
Szl
24
S20
Sab)
540
5240
S2W
52

TS24
S2W
S2k
S22
S5

el

S2W

G2
S2W
Sz

pppd

520

S2W

il

O2W
SN
SZW
52W
S2W
520
S2W
S2W
S2W
52U
S2W
S2W
SiW
St

10 NA
QJ B
038 3D
19 BA
20 RA
24 DD
8 DD
28 1
20 AC
17 BD
2% DC
34 BD
AV S)E |
05 CA
14 DD
26 CA
26 DB
26 CB
27 DA
I3 AD
32 NC
S2 DR
3% Ce
I3 BR
R IN = 1a
34 MC
20 CA
F0RC
Z0 DA
29 CA
X1 BA
11 CC
11 CC
23 AC
25 BA
28 RBA
237 o
23 CC
24 AD
27 CA
27 AA
24 Bhi
12 DC
IO BED
30 EBD

DEFTH
T

260
&Q
60

N.R.

250

N.R.
20
3GQ

10

310

190

100

180

200

400
40

360

240

360

350

320

300

300

250

280

150

180

160

2Q0

SO0
200
300

400 .

430
285
180
180
200
400
265
190
180
2645
150

200

185

-26- -

Note s
No poi1® 2

SES

STOCK

HOUSERQLD
HOUSEHOLD
HOUSEHOLD
HOUSEHOLD, 5TOCK
STOCK
HOUSEHOLD, STOCK
STOCHK

STOCHK

STOCK

STOCK

STOCK

HOUSEHDLD

STOCH

sSTOCHK
HOUSEHOLD, STOCK
ABANDONED
STOCOK

STOCK

5TCCH.
HOUSEHOL.D, STOCK
STOCK
HOQUSEHOL.D, STOCHK
STOCK. '
STOUCK
HOUSEHOILD, STOCK
STOCH
HOUSEHOL. D, STOCK
INDUSTRIAL
STOCK :
STOCK

ETOCK
HOUSEHROLD, 5TOCK
HOUSEHOLD
HOUSEHOLD, STOCK
HOUSEHOLD

- 8TOCK

HOUSEHOLD, STOCK
§70CK
HOUSEHOLD
STOCK

STOCK

5TOCK

HOUSEROL.D
HOUSEROLD
HOUSEHOL.D, STOCK

5



CIES

AT
A6
Avy/
4556
£ity5y
LY
4dy1
2 TN
a44h%
444
Né6E
A&b
G447
466
44,49
A0
q71
472
/73
474
a47%
476
a477
478
479
440
N§33
A0
GEVS
4134
45
1834
467
480
489
450
A
a9z
S
494
49%
4474
A7
S0
PIRLD
G072

i LAl

SOn
ZON
20N
S0ON
FIN
HON
3ON
SON
JON
JON
C30N
JON
30N
JON
=OM
JON
JON
SON
JON
JON
SON
AON
BON
IO
30N
A0
JON
JON
TON
HON
ZON
HON
JON
J0ON
30N
JON
JON
CRON
HON
JON
IOM
Z0N
JON
JON
JON
JON

LOCAT 10

BT
SN
1l
Ui
NBRR
S
R AL
Sk
S5
Sl
Gitd
il
St
S
G114
S1u
S1W
S
37
R0
Siw
S1
HI1W
il
514
B L
Gi1u
O1W)
514
RRL
Sl
Siu
RV
Y1l
Siw
1
St
Si
S

S

Sl
St
S
il
S5
Hil

20

20

29
29

<1
21
15
-

28
"‘_\I:-'
s
23

-
273

14
ht et
e
e
g

15
15
15

i4

~
-~

27

~er
et

28
29
34
34
36

~o
-~

24
24

BD
LD
cn
Ei
BD
EC
BC
2]
A0
BR
e
()
chD
AC
DD
AD
cc

AR

-0
AC
AC
AD
AR
AA
(o
ce
cC
CA
aYa
DD

Y CA

DD
21
B
AR
AA
BD
DD
cc
B
cC
cu
B
AL
Al
AA

o

DEFTH
(FT.)

L 2o .‘:
2AG

200

278
260
240
125

e
ot od

OHO
270
OO0
264
150
150

200

145

232
150
130
164
220
260
X240
3Q0
280
1O
150
100
100
J10

ola}
160
200
210
310
300

g0

S0
200

S0
200

e
225

100
100
150
150
120

GIEG

HOUSEHOLD

STOCK
HOUSEHOL D, 8TOCK
STOCHK :
FUBLYC SURRPLY
HOUSEHOLD , YRRIGAT IOM
HOUSEHOL.D, STOCK
STOCK

STUCK

NOT REFORTED
NOT REFORTED
STOCK

STOCK

STOCH
ROUSEHOLD, STOCK
STO0CH

5TOQCK
HOUSEHOLD, STOCK
sTOCH
HOUSEROLD, STOCH
HOUSEROLD, STOCK
STOCHK

S5TOCK

STOCK

STOCK

STOCK, HOUSEHOLD
HOUSEHOLD, STOCK
HOUSEHOLD, STOCK
HOUSEHOL.DS, TOCK
STOCK

STOCK

STOCK

STOCK

STOCHK

STOCK

8TOCH

8TOCK

STOCHE

STOCK

STOCHE

STOCK

sTOCK

STOCK

STOCK

STOCK

STOCK



WIZLL.

502
03
504
G005
506
507
508
G0O9
510
S11
512
S13
%14
$15
S16
917
o518
519
320
521

[ L)
[ o

a3
aea
S7%
526
527
U :o? ‘3
H29
S50
831
S32
G353

g
':J -t

O35
536
537
938
B39
340
S41
Ca42
543
$44
545
‘G464
547

3.

LEGAL LDCATION

HBOM
JON

BON

SON
3N
I
S1IN
SIN
JiN
31N
JIN
3IN
3IN
31N
1N
31N
J1M
31N
31N
JIN
31N
31N

TN

-,y

E1IN

S
S
S1
Sl
G4kl
S5
&0l
S
G4l
Sa
Sl
G4k
L)
Sa4
sS40
Y40
Sak
Sal
Sak)
S44
Sab

S44
L)

[ EY)

| prelierd
NIpRALY

i3
534
549
53U
S2W
S2W
S22
524

S2W-

Sl
51w
S1uW
G20
SRR

SiW

S1u
S1W
510
5S4
540
SAu
54U

24
§3
24

rars

J

g

O

0a

Pyl

Q8

04
09
4
20
20

24

AR
D#
Ch
AR

nD -

LD
CC
CK
~C
IERE]
DR
AC
AC
cc
EN
DC
cp

DA

Bec
DbC
DD
RE
AC
AD
co
EBD
AA
CH
CD
BA
AC
CA
EA
Cb
cc
DA
DC
CA
LD
AR
AA
&C
AA
CA
D

.28~

DEPTH
(FT.?

120
250
2AHG
250
350
350
300
A00
30Q
4Q0
400
100
400
400
400
350
400
250
350
350
400
J60
J60
JI60
360
$519
JI00
125
S50
S0
140
320
40
110
20
180

60 -

280
L2758
230
250
250
35
100
400
280

uses

STOCK.

STOCK

STOCK

STOCHE

8STACK '
STOCK, HOUSEHOLD
STOCK

STOCK

STOCK

STOCHK

STOCK

8TOCK

STOCK

STOCK

STOCH

8TOCK

STOCK

STOCK

STOCK

STOCK _
STOCE, HOUSEHOLD
HOUSEHOL.D, STOLK
STGCK

STOCK

STQOCK

NOT REPORTED
STOCK
HOUSEHOLD
HOUSEHOLD,, STOCK
STOCK
HOUSEHOLD
STAQCHK
HOUSEHOLD , STOCK
HOUSEHOLD, STOCH
STOCHK

STAOCHK
HOUSEHOLD, STOCK
HOUSEHDLLD, STOCK
STOCK

STOCK

- HOUSEHOLD, STOCK

STOCK
HOUSEHOLD
STOCK

STOCK

STACK



WeELL it

a8
S49
SU0
Ul
Wi
SU3
59
%0
TS
557
NI E]

Ba9

G60
Sl
62
563
64
566
S&7
5468
569
370
571

872
573
74
&75
w76
S77
S78
are
80
LD

58%
S86
S5av

566
SB87
SO0
5918

592
9
uv4

LA

S8

LEGAL

RYAE!
JON
AON
A0OM
JON
BOMN
IO
TOM
310
31N
31N
J1N
JiN
3JIN
SN
J1M
31N
SiIN
JOM
SON
TON
JON
SON
JON
30N
30N
30N
SN
SO
SIN
SN
FIN
SIN
SIN
IZIN
SIN
S1N
JON
J1IN
SON
SON
31N
SJON
SON
30N
3ON

LOCATION

<40
L4l
S

G4 .

Sau
YAW
G4u
590
S

At

S

HIAW

50
ST
%404
Siqu
5400

‘54w

524
S2W
520
S2u
510
S1W
S1W
Gl
S1l
530
5w
540
54l
S1W
570
S0
530
5IW

S1W

S1W

Sy
SN
S1W
Sik
S
il
Y
21

~e
.

0
33
1)
05
0b
Qb

)
Py

27
27

-
e

26
34

2

2
30
30
29

'.1
-

08
08
08
08
31
31
31
31
31

17

-

crated

~
E

27
29
26
28

hecd

“le

27

-
d e

o2

e

wisd
02
01
35
01
i1

17
4w

10

S nc

cD
AL
CH
CD
DA
AN
cC
[474)
Al
AR
AR
CRE
CA
33L]
AC
ChA
AR
AR
Al
AR
AR
Dm

DA

AD
BA
DE
AR
aC
cA
Lc
DA
EC
Ch
CcD
cC
AQ
ED
cC
AR
D{A]
DR
cA
AD
ED
AA

“?G-

DEFTH
(FT.)

250
. 140
JO0
80
f40
YT
200
N.R.
&40
&Q
&0
4O
70
&0
200
150
120
250
100
100
100
100
160
160
100
160
100

g
-~ o

200
IS0
320

&0

60

S0
100
125

27
213
220
210
200
Q0
300
300
JOQ
300

BES

STOCK

STOCHK

STOUCK
HOUSEHOLD, STACHE
STOCK

STOLK

STOCK

STOCK
HOUSEHOLD, STOCK
STOCH

HOUSEHOLD :
NOT REFORTED
STOCK

STOCH

STOCK

STOCK,

NOT REFORTED
STOCK '
HOUSEHOLD, STOCK

. STOCK

HOUSEHOLD

IRRIGATION ,
HOUSEHOILLD, IRRIGATION
IRRIGATION

STOCK

STOCK,

STOCHK

STACH

STOCK

STOCK

STOCK

HOQUSEHOLD, IRRIGATION
IRRIGATION

PURL IC SUFPFLY
HOUSEHOLD, IRRIGATION
WILDLIFE

HOUSEHOLD

HOUSEHOLD, STOCK
STOCK

- 8STOCK

STOCK
HOUSEHOLD, STOCK
NOT REFORTED
STOCHK

STOCK :
HOUSEHOLD, STOCK



BHELL

597
G980
599
&HOO
6O
AHOL
HOXR
(I8h]
617
6108
L2
628
63E3
&34
6HEG
636
637
638
&R
640
&45
&44
S47
&40
OO0
bLLY
&7
&7%
679
&80
83

LEGAL

JON
JON
SON
3N
34N
TN
31IM
JIN
DI
SN
320
JON
31N
SON
JON
JON
ION
SON
IO
N
31N
SiN
JIIN
JIN
SIN
SON
JON
J2N
SIN
20N
J0ON

LOCATION

SN
B X7
Giu
Dl
S1W
Gl
St
Uiy
S
4
el
il
1
Szl
G240
52U
520
o2
S2W
S32u
2
S1W
olu
S1W
o3
IIW
L
S3W
S9N
DT

S0

10
10
o2
20
29
20
20
19
14
14
Oy
15
15
16
24
21
14
o1
24
30
S0
3
24
2
13
17

-

R

10
o 2c 4

P

Rid
AD
C
ce
BC

cu

AC
AD
DE
BE
cC
DA
B
()
cc

DB

BA
DA
CH
EE
AR
DA
J&} 3]
BA
UD
ce
CE
DA
AD
DA
AA

DEFTH USES
C(FTY) :
300 STOCK
00 STOCK
300 STOCN
70 HOUSEMHOLD , STOCH
79 STOCK
60 HOUSEMHOLD, STOCK
90 STOCK
N. K. STOCHK
396 STack
409 STUCK
70 STOCK
N.R. STOCHK
140 © HOUSEHOLD, STOCK
320 C O STOCK
330 HOUSEHOLD, STOCK
300 STOCK
300 STOCK
400 STOCK
280 HOUSEHOLD, STDCK
85 HOUSEHOLD, STOCK
80 STOCK
175 STUCK
100 STOCK,
120 STOCHE
150 - STOCK
180 STOCK
280 HOUSEHOLD, 8TOCK
130 HNUSEHOLD, STOCHK
200 STOCH '
300 STOCHK .
N.R. ~NOT REFORTED



THE FOLLOWING WELLS ARE IDENTIFIED AS CHADRON

WELL % LEGALL LOTCATION DEFPTH USES

(FT.)
00 SA15 AN 30 HOUSEMHOLD, STOCK
e TN YOGZN O DD N.R. HOUSEHOLD,, TGO
00 SEM 14 0A 35 STOCK
WIND S3W 14 AL 40 STOCk
005 GIW 15 LD _ 15 STOLK
00 S 1% DD 35 © HOUSEHOLLD, 8TOCK
QoY STW 21 AN N. k. NOT REFT.
30 HEW 17 DD 40 HOUSEMOLD, ST0OCHK
01D 52 06 DA s 30 HOUSEHOLD
Ol SEN B2 08 DR 0 HOUSEHOLD
017 , EXM B2 08 DA ' 30 8STOCHK
o1g IIN 52W 08 BD 30 HOUSEHOLD, 8T0CK
0z I2N S2W 07 CAC - 150 STUCK
024 IEN H2W 12 AA 4% STOCK
028 3ZM 520 04 CC 30 HOUSEHOL.D, STOCK
0554 Z2N S2W 11 CC 35 STOCK
G5 32N S2W 10 DA &5 HOUSEROLD,, STOCK
0% JI2N S2W 10 DD 40 HOUSEHOLD, STOCK
Q57 , J2N S2W 09 CC 50 HOUSEHOLD, STOCK
058 IEN S2W 09 DC 40-45 © HOUSEHOLD, STOCHK .
117 I S2W 19 AR 100 STOCHK
116 AIN H2W 27 AA 100 HOUSEHOLD, STOCK
119 , 32N S2W 27 AN ‘ 250 STOCK
120 32N S52W 24 DD 60 HOUSEHOL.D, IRRIGATION
petel 32 I2W Ze UG 35 STOCK
1w 32 O0W 39 BA 65 HOUSEHOLD
154 I2N OS2W 13 AD 50 5TOCK :
178 - 32N S2W 24 CR N.R. HOUSEHOLD, STOCK
156 IEN S2W 14 DD 40 HOUSEHOLD, STOCK
144 2N 52w 2T AH ' 35 THOUSEHOLD, STOCK
142 ' 32N 520 2T AB 35 HOUSEMOLD, STOCK
145 TN SHZW 2F ORD 35 STOCK
114 I2N S22 35 BB 55 STOCK
144 3EN S2W 34 AP S0 STOCK
147 I2N S1W 35 AA 30 STOCK
149 3PN S1W 5 AA 30 STOCK
149 I2N S22 T4 CC H.R. STOCK
208 32N 52W 26 DD 52 HOUSEHOLD, STOCH
219 IEN Sil 23 ED 35 STOCK:
220 2N 52W 25 AD 100 HOUSEHOLD, STOCK
221 J2N 52W 26 DC ‘ 1460 NONE
202 32N S2W 26 DC 30 HOUSEHOLD, STOCK
223 3ON S2M 35 BD 35 . HOUSEHRQOLD, STOCK:
22E 32N 52W IS CR 480 STOCK, IRRIGATION
2507 3IN S1W 35 DD ‘ 35 STOCK

-3



bItzL L

20
292
50y
S0A
SUT
621
622
23X
&7
652
&o3
655
HE6
&7
&H73
674
682
&85
QO
Qg
Q05
GO
Q07
711

1D

SEN
L
JIN
TN
BEN
SIM
S
AWM
IUNM

&13 MM

SEN
TN
TIN
JEM
SIN
JIN
32N
I2N

-y ry
¥ A

TaN

32N

TN

RN
CERAMIC SHOF,
7 COATES,
701 MATH,
618 MATH,
820 PING,
SOUTHGATE,
119 LInN,

Siv A0
LT R
S O
Sl 09
o T
R ST
SR
H1u 07
)P B S

LESAL LOCATION

Fifa
faral
122
A
DD
DIz
1533
ce
fAD

CRARORD
TEXACO STATION, CRMNEORD

S IO
S T4
SiW 07
S A5
S9u 1Y
S26 02
oW 1=
2w 27
2w 27
52w 27
St 19
S1W 19
5246 01

AC
(ol
~C
CeC
ED
cA
Do
DA
DA
DA
cC
cc
RBD

CRAWEURKD
CRAWNFOIRD

M AR NTE))
CRAWNFORD

D

CRAWFEURD
CRAWFORD
CRAWFORD

DEFTH

(FT.)
35
S0
400
675
60

-
520

6O

N. K.
40
198
N. R.
50

125

B00
280
610
280
60
L&7u
110
110
90
75
HOO
380
N.R.
280
198
283
N.R.
160

USES

STOCE

HOUSEHOLD,, STQCH
HOUSEHOLD , STOCK
STOCK

8TOCK

HOUGENHOLD

HOUGEROLD, STOCK
EMECTY HOUSE
HOUSEHOILD
IRRIGATION, (ARTESI/
IRRIGATION, (ARTESIC
STOCH

HOUSEROLD, STOCK
STACK, (ARTESTAN)
STOCK,, (ARTESIAN)
IRRIGATION
HOUSEHOLD, STOCK.

- STOCK

IRRIGATIOM
IRRIGATION
IRRIGATION
HOUSEHOLD , STOCK
STOCK
IRRICATION(ARTEST AN
IRRIGATION (ARTESI AN
IRRIGATION .
IRRIGATION (ARTESIAN
IRRIGATION
IRRIGATION
IRRIGATION

HOUSEHOLD



wel. L

199
PORIN
201
202
207
204
205
2064
209

21%

214

215
216
217
218
224

Lot Yo B
23

2248
(a4

240
241
240
204
288
291
498
499
5832
G834
607
6HGEH
609
H10
&11
52
61T
614
HLG
16
yars
&HG0
6L
L3

PO ROES

4684

THE FOLLOWING ARE IDENTIFIED AS PIERRE FORMATION

ID.

LEGAL. LOCATION

F2N
I2M

JFaM

SEN

2N
32N

-y
s

JZN
32N
J2N
32N
32N
32N
3N
32N
JI2N
32N
2N
RYG
J2N
SEN

32N

32N

-l e

32N

2N

ledn)
&l

32N
32N

32

32N
3z

32N
A2N
SZN
a2

32N
T2EN
32N
32N

SN

ey
S al

JEN

32N

i
IR R0
1
S1W
WP R U]
510
S1iw
51
Sil
S1u
S1u
S
S
S1l
S1W
RRY
Sl
S1u
Sy
S1W
Sl
Siu
Siu
91N
B R
(3 R0
5w
14
S
SiW
il
SIW
Gy
S
Sil
Sl
51l
S
Sl
G110
Dl
S1h)
S

S

20
10
08
09
(811
09
17
17
19
02
02
09
04

21

20
25
01
20
24

e
-l

EH
no
AR
AR

an
AA

HE
L3S
BA
co
CcC
2)2]
Ch
18)2]
AC
RD
DD
DD
DR
B
Af
AA
CA
De
DE
cA
Al
cD
DA
Ak
CA
DA
CA
CD
ER
BER
BE
RA
AA
ED
Be
Cr
AD
[

-

33~

;
DEFTH

(FT1.2

20
75
N. K.
36
M. K.
47
40
SO-&0)
18

30 -

=0
35
35
&0
60
a1
31
31
10
44
28

~mes
rapes

40~50
=28
S50
26
9
45
27
50
100
N.R.
100
60
33
35
35
&HO
41
S0
S0
&H0
.40
N.R.

USES

NOT REFT.
GTOCK

sTOCK.

NOT REFT..

STOCH:

STOCK

HOUSEMOL.D

STOCK
HOUSEHCLD , STOCK
STACK |
NOT REFT.

NOT REFT.

NOT REFT.
HOUSEHOL.D, STOCK
STOCK

HOUSEHOLD
HOUSEHOLD
HOUSEHOLD, STOCK,
NOT REPT.
HOUSEHDLD, STOCK
STOCK

sTocy,

© 5TOCK

HOUSEHOLD, STOCK,
HOUSEHGLD
NOT REMT.
NOT REFT.

- 8TOCK

NOT REFT.
IRRIGATION
HOUSEHOL.D, STOCK
STOCK
S5TOCK
8T0OCE.

NOT REPT.
NOT REPT.
STOCK

NOT REFT.
NOT REPT,

STOCK

HOUSEHOLD
HOUSEHOL D, STOCK
HOUSEHGLD, STOCK

 NDT REFT.



‘ N T SRULLE MATION
THE FOLLOWING ARE LISTED AS IN THE BRULE FOR e
o =T ok
' ID LEGAL. LOCATION DEFTH
BIELL

(FT.) )
| SFRIMG
| - HOUSEHOL.D iiggr
HOUSEHOLD,, G :
=oN 52 17 DD = HO TOCK
* 35N 5w 17 DA o HOUSEHULD, STOCK
> L-"‘,..’_A . . ) - :' - » ‘
B So 17, BE o - HOUSEHOLD , STOC
"“"r‘l-'.fl'.' 4 CD <8 HOUSEHOLD
TAM LEW 04 4% IGATION
IAN LI 12 AR 200 IRRI D, STOCK
XN T 11 BD 100 HOUSEHOLD, &
AN sl OF L STOCK N
S2N w3k 05 ﬁg 40-50 ﬁauschLD,sToCE
31N 54ﬁ o e 280 HOUSEMOLD, STOCK
SEN S3W Qo BL 220 e T
XN S5 06 BC N e _ NOT REFORTED
(Z2N 5IW 07 BA a0 §;gg?
IEM S3AW 09 DE < = . “F,
@41 32N S 29 EB Lo HOUSEHOLD, STOCK
e 32N e < CD , 140 ITOCKE,. IRRIGATI
o SN DIl 1S 140 o SEHOLD
&) I EIW 13 CD 80 HOUSE CI:D IRRIGATION
064 32N 52w 3T DA - HOUSEHOLD, IRR= SATION.
1o Se S 2 no 60 HOUSE, 8TGCE, IRRIGF
P 32N 52U 54 D 45 HOUSEHOLD , STOCK
125 T2V EEW 34 DC S50 SEHOLD, 8TOCK
b=o 32N 52W 27 DC 100 erock
L45 SN SEW LG A8 e oTock
Iir-lu JIIMN B2 1: B:: 70 Smu'%E?f‘WL.D
1a4 ZIN G2 15 DC 60 _ Lou%EHOLD
157 SN Boh 1S Pe B4 OUSEHOLD, STOCK
1o ‘ S2N 520 35 B 80 HOUSEHOL D,
224 ‘BIN 51K 02 EA i STOE?
LRt - LS IAIR § 1 yer 3 _K.
;.,—'7 . RICIHMER D § 5 :: F)t'-\ 75 ZESSEHDLD
- SIN Sl 02 B 75 ;
p , IIN E1W 02 LA ‘ 75 ?Togh
2T IEN Si1wW 5 GO 75 ¢ A )
[ X . “J . oS T f~
AT ey = > -, REF’URTED
235 32N G1w 34 D N.R. Y
pde FIN S o3 B . 75 " NOT REPDRTED
237 IIN 51w 03 CA 400+ NogCK
- 3N H10 12 00 70 ﬁguésHoLD
:,‘r/ ZlN_:?EW !-’- DK 115 acK IRRIGATION
ped 3IN Sin o0 An aa OUSENOLD
e 3N Siu 69 DD 4o :DUQEHULD,STOCK
256 JIN i 09 D : Q0 - D,STOCK
257 IIN SiW 11 EA s HUUbEggtDs
259 32N 51W 33 CC 80 STOCK
261 32N S1W 33 CC _ 50 STOCK
262 32W H1W 33 CA \ 50 STDCI?_
2b SIN 51l 04 EB RO sToCK
;22 SN ON gg 310 iggG&HOLD,STOCK
26 TN H10 04 s 45 HOUSEHOLD, STOCK
260 SIN 510 68 B A NOT REFORTED
<ot : SINM Sl ¢ _ 40 - REPORTE
L4 §1N SN 04 CC N NOT REPORTED
270 IiIM SiW O CC N.R. STOCK. -
271 FIN SiW 07 CC .

e s d ~ .' DlJ—JE lDL
P g 4 »



WELL 1D .LEGAL LOCATION DEFTH USES

(FT.)
274 JIM GRN 1L AR N. F. NOT REFORTED
) ‘ AIN H1W 07 BD 25 STOCE _
276 SIS 1E DD e HOLCEHOLD , STOCE
277 SN S 130D ] STOCHK
274 AN SEW 13 BA < 3] STOCK
274 JIN G112 DB 110 IRRIGATION
265 . JIN OS2 12 BE 40 HOUBEHDLD , 5TOCK
2HE TN S2W 12 I N.RK. NOT REFORTED
&0 BIIN GW 18 CD a2 HOUSEHOL.D, STOCH
&0d SIN O H1W O 1e EA 4 STOCkK,
19 JAN S2W O3S DO 125 HOUSEHGLD, $TOCK,
620 CREN SZW O35 CA 120 . - STOCHK
625 ION UAW O3 DR HGHO NOT REFOITED
b2 ' FIIN 52 01 DC 55 . HOUSEHULY, 5TQCK
b0 IIN 52k 22 BA 80 . HOUSEHULD, 5TUOCK
%3 JIIM B 22 B a0 STOCKE
632 ZIN S2W 22 AA N. IR, NOT REFORTED
&1 FIN 520 2% BD 95 HOUSEROLD , STOCK
642 JIN 52 23 CD ~ 60 i STOCK
643 FIN GEW 24 BD < 1O0 - HOUSEHOILD
644 IIN S2W 23 AR < 100 STOCK
b9 . 31N 52W 08 AC 380 8TOCK
HHO IIN H3IW 13 CA 15 STOCK
hérd S 31N S3IW 13 AR N.R. STOCK
bHG? 31N S3W 11 DD 150 STOCK
bOS ) 1M S3W 24 AB 70 NOT REFDRTED
nérdh Jiki O2W 20 CA 150 STOCHK
Lo I S2W 20 AC 150 STOCK,
Lb7 JIN S21W 21 CA 150 STOCK
660 AN S2W 07 DB 300 sTOCK
YA JIIN 53W 23 AD 40 HOUSEHOLD, STOCK
&7 6 : 32N ST 08 AN 45 STOCE
677 FIN S1W 04 AA 60 HOUSEHOLD, STOCK,
470 ION GoW 28 CC N.R. - NOT REFQRTED
Y01 © 311 0AK, CRAWFORD 45 IRRIGATION
902 7 CONTES, CRAWFORD 55 IRRIGATION
GO% 14 FADDOCE, CRAWFORD 100 IRRIGATION
2elz) 723 ELM, CRAWFORD 40 IRRIGATION
P09 311 ANNIN, CRAWFORD a0, IRRIGATION
406 LINN, CRAWFORD S50 IRRIGATION
315 OAK, CRAWFORD C 45 IRRIGAT1ON
235 ‘MAIN, CRAWFORD 50 NOT REFORTED
402 EJMAIN, CRAWFORD 80 "~ IRRIGATION
136 L INN, CRAWFORD 50 IRRIGATION
1109 &6TH, CRAWFORD &G IRRIGATION
216 FPADDOCK . CRAWFORD 50 IRRIGATION
23 PADDOCHK , CRAWFDRD S0 IRRIGATION
1100 18T, CRAWFORD 45 ~ IRRIGATION
418 ANNIN, CRAWFORD &0 HOUSEMOLLD, IRRIGATI
111 ANNIN, CRAWFORD . N.R. HOUSEHOLD, IRRIGAT I
113 L INN, CRAWFORD N.R. IRRIGATION '
302 LINN, CRAWFORD 50 HOUSEHOLD, IRRIGAT I
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LEGAL LOCATTON

AO LTNM, CRAWEORD

119 FINE, CRAMFORD
1TOZEGHOGFITAL DITVE, CRObECIRD
AT MATH. CIAMTORD

PLLE HALE FARE, CROMEORD

G ELM, CRamFORD

314 FADDOLE, GO D

110 QaKG, CROWEORD

F71 16T CRAWITORD

1AL L TN, CREWEORD
702 ATH, CRAWFORD
Q15 STH, CRAWFDRD
S0Z ANNTM, CRAWEORD

-36.

DEFTH
(FT.)

ao
1)
NI,
' 28
N. .
L QA0
90
Y
27
70
.90
57
HO

UsiEs

ITRRIGAT ION
IRRIGATION
HOUSTHOLL
IRRIGAT TOM
IRKIGATION
IFRIGAT TON
HOUSEMOLD,
IRRIGAT 10N
IRRIGATION
IRKIGAT 10N
IKRIGAT 10N
IRRIGAT ION
IRRIGATION

IRRIGAT Y

TRRIGATT



northeastern  portion of the inveztigééed area (T32N, RZ1W) the
wells are completed in  either the Tertiary Chadron or- the
Cretaceous Flerre farmalions. In general, wells near Crawford
anti within T3IM, R31W pruduée from the Tertiary Brule and/or the
Tertiary Chadeon formaltions,

Within Lho proposcd Mining area in the northeastern sections
of THIN, RS9 the principal wotor-bearing formation fbr domestic
uee 1w Lhe Bruale. Hand lenses and  filled fracture channels

provide low to moderate vielding ctrata for wells within the

Tl e, Many wells  im the Tertiasry Chadron near and east of
Crawford are artesian. These wells are producing from sands of

the lower Chadron.
Ity Afar most wells within the investigated area are used for

watering stock (Table E-1b)

TABLE B-1b. SUMNARY OF ¥ELL USE UITHIN IRVES!IGATED AREA

e — -PRINARY LELL USE )
UNIT WIAL  SICCK DOVESTIC  IRRIG.  KILELIFE  NOT REPT.  ABAXDDNED  DNDUSTRIAL  PUBLIC SUPPLY
RRIXAREE 494 8 142 3 2 23 i ! ‘ 2
BRULE 11 3 37 26 - 12 - - -
CHADRON 7% 24 35 1 - 4 2 - -
PIERRE &3 1 12 1 - 1 - - -
1BTELS I 38 2% 1l 2 5) 5 1 : 2
1.7 IR TR, 6 « 1T 7 «



Many  of the domestic wells also were used to water stock,
treés and lawns, In such cases a priurity'was given to "the
wizll s use /& a Sb]e cource of potable water for the household.
In addition seéveral stock Qells aleo were used for small-scale
irrigation. In such cases priority was given to their use for
stack. Although Cfaﬁ#ord derives its Wéter from the bhite Rivér,
public supply'wells serve schoals and campgrounds.

SPRINGS

Seven active springs were inventoried within' the

investigated area (Tabie B~-1c?. These springs represent the

larger and better known springs in the investigated area.

‘Table B~1c. Spring Inventory

Spring ID Legal Location Uses Probable producing
Unit
SAMFELED '
SP-1 SIN 51W 23 AA Not Rept. Ta
sp-2 30N 52W 19 ED | Not Rept. Ta
8p-3 - 3iIN S3W 06 CA Not Rept.- Ta
SF—~4 SIN 52W 16 CC Not Rept. Th
GR=5 (649) 32N S1W 31 ED Household - Te

8P-& (6E8) SIN S2W 08 CD Public Supply Tb
NOT SAMPLED

5P-7 (681) " SIN SiW 11 DD Household Te or Kp
SP-8 (14Q) . 32N 52W 13 CA Not Rept. Te

e e wm me A M e W e B e e MR R G G M S e WA el B S R M @e S e ew R e v



Several  smaller seasonal springs and seeps along rivers and
srecks  probably  do occur but to our knowledge these were not
activee during late summer and fall 1981 when the inventary took

1lace.
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SELECTED SITES FOR STREAM SAMFLING
TASK E-2 '

Ten samples were collected from streams dissecting the area. The
stroam  samples were collected by wading into the middle of the main
flow and sampling halfway betwsen the surface  and bottom -of the
stream.

The distrib&tiun of the smmpiing sites is shown on Foldout B-T(2),
The legal locations are listed in Tahle B-2, Sites were selected on
the rationale 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. Cn this basig
samples 6T7-B, BT-? and §8T~10 are from streams cutting into the
Arikaree Formation in the western part of the study area. Samples $T-1
and ST-2 are from Ash Creek which flow on the Cretaceous Pierre Shale
in wne cactern part of the ctudy arca. The remaining stirgams sampled
cut  inte the PBrule formation and are in part within the proposed
uranius  mining area. They include Squaw,' White Clay and English
creels. _ Since Sgyuaw Creek is centrally-located.within the proposed
mining area, upper (§T-3), middle (5T-4) and lower (ST-5) samples were

collected.

b
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Sonate Site No.

SNy
3
ET -0
ST ~1
G-
ST b
5T-7
G718
GT~%
GT-10

TARLE B-2. STREAM SAMFLING

LEGAL. LOCATION.

IIN S
TIN Sl
JON Gl
BN 510
IIN S0
I S5
SIN SR2K
IIN S
JIN SEW
SIN 544

oy
0L
O3
20
12
11
12
Qb
32

31

CC
AR
BR
EC
BA
AR
ER
DA
D
CA

STRENAM
STREMM
STREAM
STREAM
S8TREAM

STREAM.
STREAM

STREAM
STREAM
STREAM

#1
#2
=
#4
#G
#6
i’
#8

49
$10

SITES

(UFFER ASH)
(LOWER ASH)

(UFPER SOUAW CREEER)

(MIDDLE SQUAKW CREEK)
(LOWER SEUAK CREEEK)
(WHITE CLAY CREEK)
(ENGLISH CREEK)
(S0, FORK SOLDIER CREER)
(MIDDLE WHITE RIVER)
(WHITE RIVER NEAR ANDREWS
NEBRASEA)



:

BASELINE DETERMINATION OF MAJOR TONS
TASK B - I(1)
Introduction
' L+ . RN Y
Major ions include the cations calcium (Ca” ), magnesium (Mg ),

socdium (Na+) and potassium (') and the anions bicarbonate T (HEO,, )y
~ot

5Qlfate '(804£ )  and chloride (c17). The hydrogeologic units are
characlericed by different groundwater chemistries and can  be

tlassificd by the distribution of these ionse.

Methods
Except for bicarbonate all analyses were done on samples that
had = been filtered thraugh 0.4% um filters. The samples for cation

analysis were aCidified aftér filtration.
Calcium, magnesium, sodium ’and potassium were measured by
standard atomic absorption methods (AFPHA, 19735).
Sulfate was analyzed by turbidimetric titration (AFHA, 1979) .
Ficarbonate was measured at the collection site (AFPHA,1973).

Chioride was measured by titration with mercuric nitrate (AFHA,

results and Discussion

The results of the major ion analyses (Appendix A, Tahle 1) are
represented  graphically in a diamonﬂ—sﬁaped field [Foldout E-3(1)1
known as & Fiper diagram (Piper,1%944). Piper diagrams provide a
basis for comparing water types as they relate to geologic
faormations. in this case the total concenfration (expressed in
percentage oan a milliequivalent basié) of 8 major ions are plotted.
On a milliequivaleﬁt basis the total cations minus the total anions
should be .near zero to maintain an electrochemically neutral
solution. The major ion bélances (Appendix A,Table 1) indicate that
thi5' prerequisite has been met and that the quality of the major ion
data is good.

The Fiper diagram [Foldout E=3({)] shows two distinctly

=42~



different hydrochemical facies. Thece tend to cluster at the extreme

left  and  the wmtfume right sides aof the diamond +ield. These
cluaster e represeont the Ca2+ - HCOK" type groundwater of the Arikaree
urnit  and Ehn NH+ - JDAE". CIM tyée qroundwéter of the basal Chadron
unit. Thedse  Lwd grpundwatmr‘typaﬁ represent the end members in the

evalution of grouwndwater chemistry within the invecstigated area.
Thic roprecents a normal sequence in major iuh.evoiution and reqguires
nundreds of thousands of years. ‘ ‘

In the 'cation sequence, éoluble_calcium exchanges with saodium on
clays and a "natural softening” of the water takes place. Also as
gypsum is dissolved a high degree of supersatuwration causes calcium
and magnesium  to precipitate out as calcite and dolomite. This
results in an eventual lowering of the HCOs- concentration and an
increase in  the 80 2= concentration. . The final step in the

4
. -+ -
evolutionary sequence produces Na - Cl type groundwater. This step

is  being approached in the groundwater of the basal  Chadron
Furmation. The Cl  increases probably result from the upward

migration of €l  +rom the Cretaceocus Fierre shale.

The evolution is xemplified best by the progression. of the
2

— -n
o

+ + + ~
/ Na + K and HCD3 / 804 + C1 in Table B-

3¢1). An arrow drawn through plotted points of the average formation

‘ i
ratios of Ca + Mg

concentrations [Foldout B-3(1)1 indicates a gradual evolution to the
Na' - sO ¢ . L1~ 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
eaﬁily be identified. The one exception might be in the Crawford
area where bBrule wells ?0% and P09 have cafion ratiﬁs similar to
those of the basal Chadron. The Brule envelope [Foldout B-3(1)1 does
overlap wells in both the Arikaree and the uppér Chadron formations.
Thus chemically distinguishing Brule groundwater from that in  the

othoer  formations (excluding the basal Chadron) is most difficult.
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Table B~ 3(1)

Baseline concentrations of major ions

SERINGS
RANGE 4873
. MEAN a1
Std. DEVIATION 9
SERINGS
RONGE 4-11
Miz AN b.B
Std. DEVIATION 2.4

SFRINGS
PnaNGE 7-127
HENAN 31

gtd. DEVIATION 47

SFRINGS
RANGE 1-13
MEAN 5, 3
Std. DEVIATION 3.7
SFRINGS
Ca/ty 8.9
Ma. ik 5.0

(Ca+lg) / (Na+K) 1.7

in analyzed waters

Caz+ (mg/l)

STREAMS Ta
S0-78 4Q-883
58 51

13 16

‘ +
Mgz (ag /1)

STREAMS Ta
4-10 1~-13
7.2 6.2
2.0 2.5
+
Na (mg/1)
STREAMS Ta
9-37 3-33
ig it
10 7
o+
K. (mg/1)
STREAMS Ta
2-13 1-8
5.9 3.4
3.3 1.5

Cation Ratios

STREAMS Ta
7.8 B.3
3.1 3.1
2.6 4.0

?4h‘

Th
8101
a8
a7

-

Tb
4~464
10.1

8.2

Th/Te/kp
15-114
&8

30

Th/Tc/kp
1-14
7.8
3.8

Tb/Te/¥p
24~270
117

69

TB/T:/Kp

6-23
14.8

Se2

Tb/Te/Kp
8.8

7.8
0. 61

Tc

= (3R
H o= O

Te
310-

Tc
g~14
11.5

2.3

T
6.3

34.7

0.05

540
399
bé



SR INMGY
RAMGE 190250
AN "7
Std. DEVIATIONM 24

SIFRINGS
RANGE 1-98
1 AT 2
Std. REVIATION 35

SFRINGS .
RANGE 10-60
HMEAN 26
‘Gtd, DEVIATION 17

SPRINGS
. SO +C1) 4.6
HC03/(304

SITRINGS
WNGE 097,73
=4 +3,08
3od. DEVIATION 2.3

Tableo

- STREANMS
C1B0-310

ey
2 s

36

STREAMS
=26
12

10

STREAMS
iz.0

- 3(1) (continued)

Hcos” (mg/1)
Ta Tb
120-270 160-420
179 271
A5 &9
86 %7 (mg/1)
4
Ta b
1-17 5-260
4.8 39
4.6 50
Cl (mgs1)
Ta - Th
330 3-113
16 29
8 25
Anion Ratios
- Ta Tb
8.5 4.0

MAJOR ION EALANCE

STREAMS

~3F, 2=~ +7.8

+1.48
4,1

Ta Th

5.3 ~ +5.5 -B.~+5.9
+0.77 +2. 00
\4-1 3.8

Tb/Te/Hp
175-460
334

89

To/Te/kp
20-320
118

84

Th/Te/Ep
15-110
56

27

Th/Tc/Kp
1.9

Th/Te/KEp
-9 ~+5.9
-, 03

4.6

Tc
280370

b ot 2
DD

29

Te
175~&00

382

o vt

Tc

110--240
193

Te

-5 - +6.9

+Q. 94

3.4



Thig  provess, however, may be enhanced by looking at other
parameters,  Azoan examplo, Arikar&e wells 441 and 211 force the
dowreerd movoment. of the Arikaree envelope in Foldout.BWS(l). Theﬁa
welle contained  the highest uwanium "levels Cand  lowest  uranium
activity ratios in the forsation water (Appendix A, Table 1). This
significant chemical difference Bigﬂifi@ﬁ that these wells may indeed
be HMrule. This change would further confire the Arikaree envelope
[dachied line in Foldout B-X(1)3 and»é]iminaté a significant amount of
the Brule-Aribarce averlap.

In aereral the observed trends inbchamical character [Foldout R
—~ 3{1)1 of the streams appaar to be closely associated with the
formation tﬁcy dissect. Upper Ash Creek (57-1), Soldier Creek (S5T-8)
and White River (57T-9, 8T-10) have chemical chéracteriatics similar
to the groundwater in the Arikaree and undoubtedly receive most of
their bacseflow from this formation. The sampling locations for Lower
Saquaw (5T-5), White Clay (8T-&) and English (6§T~7) Creeks are in the
trule furmation and the water has chemical characteristics of  that
formation. The sample Ffrom middl@ Squaw Creek (ST-4) hﬁﬁ
cha?antwriatics similar to the upper Squéw Creek sanple (8T-3) and
probably receives its major contribution from ‘upgradient Arikaree
ERED . Sample 5T-2 from Lower Ash Creek would appear tb have a
gignificant contribution from the Brule formation; however, this
portion of the stream may also be receiving seepage water from the
Fierre formation. The chemical characteristics of Qrmundwatér in the
Fierre formation were not well documented in this study due to the
sparcity of wells sampled ferom thiS'formatibn.

Chemical characteristics of the sprihgs indicate that sample &49
ie receiving water from the Chadron formation and Spring SP-4
probably origiﬁates in the FBrule. The remaining eprings ‘have

chemical characteristics similar to those of the Arikaree formation.

w6~



ﬁAGHLINE DETERMIMATIONS OF FHYSICAL
CHARNCTERISTICS OF  ANALYZED WATERS
o TASK B-3 (2)
Introduction

Well  depth, temperature, conductivity, pH, Eh, and'HQS are
rwpnfted for 82 groundwater samples collected from the investigated
aréa {(Appendix A) ., The data are grouped according to the suspected
producing horizon (ﬁppmndix.ﬁ). Differeqces,and siﬁilaritiea in the
physical characterietics of the water from each ' praducing horizon
will be emphasized in this saction.

In addition to the aforementioned groundwater samples, 16 surface
water  camples - b frbm active springs and 10 from rivers and creeks -
were collected and analyzed. ‘The physical aata are tabulated in
fppendin A,

The location af the sampling sites is shown in Foldout B-3(2).
Merthods

Weell  depth was delermiowed during discussions with the property
owner and the local well drillers. In the majority of cases the
reported well depths appear to be relatﬁvely accurate.

Témparatures were recorded with a mercury thermometer (4 0.2
immersed in a bucket of the water. For wells water was discharged. into
{he bucket until the temperature stabilized.

Conductavity was.‘determined with a temperature compensated
conductivity probe cont&ined in a Hach Direct Reading Environmental
Laboratory (DREL/74).

Both pH and Eb wefe measured at the time of sampling with an
Drion 408 A/F meter. Measurements of pH were made using a
cahbinatiun electrodé LOrion pH (91-05)] and the double buffer
thhnique.'» The estimated error is 0.05 pH units. Eh measurements

were determined in a flcw—through1919ctrode system. At least 15
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minutes were allowed to pass before equilibwviuwe was assumed and the Eh

potential recorded. Eh potentials . are based upon the saturated

calonel reference electrode standard and were measuwred with an Orion

model 2678 redox electrode  and bave not been corrected.

Any  odor

esembling H.G was contivmed using the lead
paper method (O - %9 ppm contained in the Hach DREL /4.
Results and Discussion

The artesian  flow from flowing groundwater in.the deeper basal
Chadron  demonstrated hiqhmr‘avmwaqw temperatures, conduectivities and
pH  values  than groundwater from wells producing  in younger strata
[Table B-X(2)1 The temperature increase appeare related primarily

. ’ , : SR = B
to  the geothermal gradient where there is an increase of .96 C  for

avery oot inurmamm in depth.

The high conductivity i the gwuﬂndwatér from the basal Chadwan
relates directly. to a high dissolved solids content and indicates that
the groundwater 19 old. An  increased residence  time within ©a
formation generally promotes a more highly mineralized groundwater
such  as  that which characterizes the basal Uhadron. The average
dissclved solids  of v 1200 mg/l k TOL6G X conductivity) is
considerably greater than the 300 mg/l level normally advocated by the
.S, Public Mealth Service for public supplyv systems. In contrast the
Low  digealved solids of ™ 215 mg/sl dn water from  the Arikarese  and
Y ON G e strata indivate that these waters haQw TS a.relatively short

residence irn o the  fFormation. o regard  bteo  dissolved solidg  the

prmpo%itioh holds that pocrer qual ity waler e From & longer
rasidence time in the formation.

The gwnwralixmd increass  1n pH Qith the inorease 1N age of the
formation is  anticipated in  the normal  evolution of mineralized

groundwaters from  the western Greal Plains., The increased pH is

believed to be associated with a depletion of hydrogen ions during
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TABLE B- 3(2).

. Baseline determinations of physical

characteristics of analyzed waters

SPRINGS
RANGE
MEAN _
Std. DEVIATION

‘ SER NG
RANGE 18-
MEAN 15.7
Std. 4.9

DEVIATION

SFRINGS
ELO-7EO

4475

RANGE
" MEAN
Std. DEVIATION

SFRINGS
RANGE b.9-7.8
MEAN

Std. DEVIATION o3

SFRINGS
HO--700
217

217

RANGE
MEAN

Std. DEVIATION

- BFRINGS
RANGE ND
MEAN NI
Std. DEVIATION ND

ND = Not detected
* nll IEh values

138

are based on Calomel reference
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carbonate dissolution.
Eh values and H_ S levels are indicators of the oxidizing
I .

conditions of the groundwater. In general the oxidizing nature of the

formation waters demonstrated & trend towards lower oxidizing capacity

with apparent incroased residence time in the formation [Table B~
I 7. The . relatively high Eh values in the Arikaree and younger
format i on waters  suggQost  that  recharge occuwrs rapidly thrmugh

fractures . dMegative averade Eh values in the basal Chadron formation:
. , ' R +
indicate that thig water jg reducing relative to the H /Hv couple.

Negative redox  potentials résult from consumption of oxygen by
b&cterial avidation of organic matfer.

The observed HES levels in the groundwater of the basal Chadron
formation indicate the presence of anaerobic sul fate reducers., These
bacteria convert organic matfer and sufate to hydrogen sulfide and
bicarbonate. Although not usually harmful at low levels, the presence

of the rotten egy odor of H_ S makes the hasal Chadron waters less
o

palatable.



BASELINE MEASUREMENTS OF TRACE METALS
TASK B~3 (3)~NONRADIDACTIVE

introduction _

The sampl«s  weare analysed for the trace metals arsenic '(As),
SOl end um {82y vanadium (V), ahd molybdenuwm (M) because | they are
considered pathfinder elements for potential wanium ore bodies (Wanty
et al., 1961) and in western states V and Mo are byproducts of urahium
mining. Elevated levels of vanadium in run-off off have occasionally
rosulted from wanium mining and milling operations (Hopkins‘ et
al.,1v77).
Methods

Arsenic  and  selenium were determined by the hydride generation
method using an argon—hydrogen flame and a Ferkin Elmer 303 atomic
absorption spectrophotometer (APHA,lé?S) The detéctian limits for
poth elements were 0.5 pph.

Molybdenum ‘was analy:zed by flameless atomization using a Perkin
Elmer HGA-Z2000 graphite furnace. The detection limit was {1 ppb.

Vanadium was detected using a spectrophotometric technigque via
the gallic acid method (AFHAL1975). The detection limit for vanadium

was D00 pph.

Results and Discussion
Selenium levels were very low in all analyzed groundwater sampleées

{(Appendix A, Table 1).’ Only 3 sampleslcontained Se' concentrations

greater than 1 ppb. All three samples were from groundwater from the

Brule formation and none of them had concentrations above 2 ppb; In
termz  of waler quality no samples approached 6r exceeded the current
maximum contaminant level (MCL) of 10 ppb Se. These low selenium.

levels nagate the use of selenium as an indicator of potential uranium
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deposi te withih this invéstigated area., _

| nrsenic levels weré quite variable but showed a ggeneralirzed
increase in older oxidizing formation waters {Table B-3(3)al. This
is denonstrated in a trend towards higher average As concentrations in
fower  Trale  and upper Chadron formation waters than in  either the
Brule or Arilareg waters.

Soluble arsenic levels are controlled by the oxidation potential
of the groundwater. Arsenic would precipitate only"in strongly
roaducing  envivonments in the presence of sulfide. Extremaly low As
levels  in the basal Chadron'are associated with the strongly reducing
natige of that {formation. Therefore, in slightly oxidizing.
environments  such  as those reported in the dpper Chadron —and lower
Brule where there are occurrences of relétively high arsenic levels in

Cthe sediments, the groundwater could become enriched in As. Such
enrichment appears to be occurring in the vicinity of wells 006, 014,

245 and 654 and also 1n brule wells 201, 202, 903, 908, 209, 242, 0237

and 187. These wells also contained relatively high uranium  levels
and  low U-Z34/U0-230 disequilibrium ratios. The above asscociation is
sugestive of - an accumulation of  elements which are presently

Cdispersing (Osmond and Cowart, 1976 and Nanty et al., 1981). Arsenic
levels excesded the marimum contaminant level (MCL) of S0 ppb in only
one well (006).  Thus in terms of the water quality,-ar5enic is nat of
particul ar concern in the groundwater of the investigated area.

Molyhdenum is often associated with reduced wranium ores as
molybdenum sulfide. Similarly to arsenic the highest concentrations
are expected in oxidized. and maderately rgduced.waters. Molybdenﬁm is
slightly more’ stéble than uranium in reducing groundwater and
ther cfore molybdenum ore tends to be concentrated = slightly
downgradient from uranium ore bodies.

riolybdeoum  leovels range from § (minimum detectable) to 12 ppb
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BASCILINE MEASUREMENTS OF TRACE METALS
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As (ug/i)
SHHIFGS  STRIEAMS Ta
2-12 1-9 1-11
4.3 4.1 J.2
3.5 2.3 2.3
Se (ug/l?
SPRINGS STREAMS Ta
<1 <1 <1
<1 <t <
-V {ug/l)
SFRINGS STREAMS Tal
1.1-92.C 3.0~-10,7 0.5-9.7
3.6 4.% 4.5
2.8 2.3 2.3
Mo (ug’/l)
SFRINGS STREAMS Ta
1-5 1-6  1-5
2 2.6 1.8
1.4 1.5 1.2

T Tb/Te/Ep
1-2 1-81
6.9 15. &
.3 20,7
Tb Th/Tc/Kp
C1-1.6 <1
<1.1 <1
Tb Tb/Te/kp
1.6-27  0.9-155
6.9 17.0
6.3 41.8
Tb Th/Te/Kp
1-7 1-12
2.9 5.4
2.6 2.9

Te

Q.53

Tc
1-10
4.8

269



;ﬁppendix A ). As prédictad molybhdenum demonstrated a t?end similar ta

that ot arsenic; that is, the average concentrations.increased with
he apparunt.aga of the oxidizing fnrmatidhs, The highest molybdean
favels generally were found in wells with thevhighest arsenic and
aranium  concentrations and were in the White River Group.: Thus
the coluble molybdenum concentrations probably are associated with
Jispereing accumulations. | |

Molybdenum levels in the basal Chadron ranged from 1 = 10 ppb
(Bppendix A), fhé levels were elévated slightly in samples containing
AP R Lim cmncentrationﬁA greater than 10 ppb and are probably higher
oecause the wells are screened near the ore accumulations.

Vanadium levels have been shown to follow Frends similar to those
of wanium in the vicinity of uranium ore bodies in south Te&as
G.orngmuir  and Chatham, 1980) . These trends are substantiated by the
occurrences of  high grade ore4bearing minerals containing both
elements. | . | .

In the investigated area, vanadium Ffollowed trends in the
ovidizing formations similar to ’those discussed for the ather
pathfinder elements. The ﬁajor 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
Arilkaree contained 6var 10 ppb V, 9 samples from - the White River
Group contained 1Q pbb or more. These samples also cantained more
than 10 ppb U (Appendix A) and probably are related to vdispersing
mineral accumulations. ’

Vanadium levels in the basal Chadron formation ranged from o©.5 -
20 ppb with no apparent association with uranium or any‘of the other
pathfinder elements. The reasons for the relatively high V levels in

wells 622 and 652 remain unresolved.



Spring and  stream levels of the pathfinder elements generasa,
were low (Appendix A, Slightly elevated As and Mo appeared in #4649
which is believed to he a spring originating in the Chadron formation.
Highest concentrations of pathfinder elements result Ffrom a
rmla;‘i'iilely high component af White River Group seepage in the base

flavi of the creeks,

Neldther molybdenum nor vanadium has maximum concentration level

(MCL) values , and therefore it is not a water quality concern at ppb

Yevels,

w55



BASELINE DETERMINATIONS OF RADIDACTIVE CONSTITUENTS
TASK B-3(3)

Intraduction

=4.5% 109 yr.) and radium (Ra-226, t =

Uranium (U-238, {2

ti/E

S 1620 yr.) are the two most mobile elements in the uwranium natural

decay oeries. Their mobility in groundwalter combined with their
relatively long half-lives allows them to be transported considerable
distances from their points of origin. This potential for transport

is dependent on the geochemical nature of the rocks and the rates of

'grouhdwater flow. It is essential to know the,predihing 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
ﬁiﬂing where the uwranium is remcbilized by various lixiviants and
restoration of the formation water is necessary. In some instances
significant increases in U-238 and Ra-2246 levels above béckground have
been reported in post restoration groundwaters (Thompson, 1980).
Uranium isotopic‘ ratios (U-234/U-238) were determined because
uranium éctivity ratios cover the toatal U alpha particle activity in
drinking waler (EFA; 1980) and because uranium activity ratios are

valuable in prospecting for uwranium deposits.

| Methods

Uraniumn and uranium isotopes WQre measured by standard isotope
dilution,~ alphaAspectrometry techniques using electrode deposition of
purified uwranium on polished stainless planchettes and a 2~9 day
counting time with FGT - 400 mm. surface bar;ier detectors interfaced
with & Canberra 4096 multi-channel analyzer split 4 ways (EPA, 1980;
Couwart and Osmond; 1977 and Spalding and Druliner, 1981).

Radium was determined by the radon emanation technigue (EFA,
1979) Ls1ng scintillator-coated lucite Lucas cells and RCA

photomultiplier tubes (Reid, 1979).
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Riesultes and Discussion

fRadium 206 levels rancged from less than 0.1 pCi/l to 181 pCi/l

(Mppendix A)., lowest average levels occurred in groundwater from the
Arilaree  Group "Table B-3(3)) where only § of 23 samples contained

*0.11 pCi/l. The highest averége Ra-~-226 1levels L[Table B-3(3)1
veourred  in the hasal Chadron formation where only 1 of 12 'samplez
contained < 0.11 pCi/l.. Unlike the previously dis;ussed trace metals,
radium cancentrations geﬁerally are too low in natural eystems to be
controlled by cﬁemical precipitation (Ra804) and therefore Ra-224
levels  are  dependent .on the proximity of dispereing sources and
chemical  exchange. For thal reason and the potential of radium to
farm soluble chloride complexes, 'anomaloua radium levels are useful
indicators of parent wanium 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
{formation have radium levels greater than the MCL for public  supply
systems o©f § pCi/l. Nonme af the wells in the other formations that
were surveyed had Ra-Z26 levels greater than 0,5 pCi/lf

Slightly elevated radium levels (0.2 pCi/Zl) in several
grounduater sampies from the Bruie, lower Brula.and upper Chadron were
associated with anomalously high U concentrations. Nater~bearin§'sand
'lenséa have d;spersed sdluble wranium from se@imentﬁ and over time
these waters appear to have become slightly enriched in Ra-22 via
radicactive decay in the U-238 decay series.

Uranium levels ranged from .6.02 - 98 ugsl and U-234/0-238
activity ratios ranged from 1.50 ~ 12.60. With the exception of wells
<11 and 441 , all Arikaree grqundwater contained less than 8 ppb.
uranium. Both of these wells &dntained anomalously low isotopic
ratios and high relative U levels for the  Arikaree “Group. As
discussed in  the major ton section both samples are more similar

chomically  to groundwater from the Erule than the Arikaree Group . -
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Averagqe uranium concentrations show a marked increase and " U-234/0-2728
ratios dumonstrmtm a marled docrease in_the oxidizing watérs of the
“White River group relative to those of the Arikaree [Table B-3(3)1.
This is a normal progression of events for oxidizing formation waters
hhiah have undergone continuous leaching for long periods of time. As
more Uranium-234 is preferentially leached from the grain surfaces,
the surface slowly becomes depleted with respect to U~234 and
eQentual]y equilibrium is reached (U-234/U-238 =1) in 'grcundwater.
1+ leaching continues, ratios considerably below | occur as is
evidenced by groundwater ratios in Florida Miocene format{éns'(osmond
et al., 1769>.. The effects of this leaching are especially evident in
the upper Chaaron formation (wells O06, 016 and 249) where uwranium
concentrations are greater than S0 ppb aﬁd disequilibrium ratios range
from 1.49 - 1,66,

The highly var:able uran1um levels and JSOtDPIC ratios in the
basal Chadron sands typzfy those of a redua1ng 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 1.49 - 12.60, The ratiacs gréater than 4.0 are associated
with uranium levels below i ppb. These low levels and high ratios
accur on  the downgradient side of deposits. The highly reducing

nature  of this grounduwater is thought to prohibit further solute
migration of U. (Osmond and Cowart, 1974). High'isotopic ratias are a
direct result of alpha recoil which preferentially ejects the U-274
nuclide into solution. High uranium levels (310 ppb) ocecur in ciase.
prozimity to the 6re body and are related to movement of the uranmium
within the deposit. The relatively high ratios (> 3.2 ) in wells 904,
7205 and F06 are suggestive of conditions on the'downgfadient side of
an ore body (Cowart and Osmond, 1977).

Fresently there is not an MCL for either uranium or uraniuh

sttivity because of the additional camplexity of uranium heing both
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Chemically and raddiologically toxic (EFA,1981). A level of 3 ppb has
er equivalent activity of ™~ 1 pCi/l. The activity of U-238 in pCi is
multiplicd by the U~234/U~238 disequilibrium ratio to calculate the
contribution (pCi) from U-234. The total éctivity (pCi/l)  from
wranium  represoents the summation of the pCi/l of both nuclides. The
range in the to£a1 pCi/l for the investigated formation waters is from
less than .02 to ~ 80 pCi/l. If the suggested MCL for U of 10 pCi/l
(Lappenbusch, i???) was approved, several groundwater samples firom the
thite River Group would not comply.

Tﬁe source classification of seepage water into springs and
streams by uranium and radium levels and disequilibrium ratios appears
in good agreement. with the previously discussed méjor ion
classiffcation. Highest levels of U and Ra-are in springs and streams
associated with the White FRiver Sroup. Lhower disequilibrium
ratios of ~ 2 were common in streams draining the Brule while higher
ratios occurred in streams draininmag the Arikaree and Pierre units.
Thus uwranium 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.

-60-



BASELINE DETERMINATION OF NUTRIENTS
TASK B - X (4)
Introduction
The nutrients nitrogen (N), phéaphmrus (P) and silicon (Si) are
important in water quality investigations. In éurface watér, eNcesses
in concentration can result in eutrophication while in groundwater
elevated levels of nitrate~nitrogen (NDS—N) (> lo-mgll) are repm#ted

to cause cyanosis in infants. Elevated nitrate (MO, ? levels in
. : 3

groundwater are algo reliable indicators of contamination from

anthrupogenic activities.
Methods

Nitrate, phosphate and silicate were.determined on Ffiltered
samples by EPA-accepted gpectrophotometric techniques using Hach
Company.reagents.

Results and Discussion _

Nitrate levels in the investigated groundwater were all less than
.0 ppm  ({2ppm NOS—N) (Appendix .A). Thus the groundwater is
considered .pristine (Exner and Spaﬁding . 1979) and inputgs from
fertilizer, barnyard and septic tank leachates are ({(insignificant
considerations). ' ' _

In comparison to other areas in Nebraska the groundwater appears
as same of the least inf!uenéed by agricultural activities. Since the
primary agricultural use is as rangeland, thé data indicate that stock
wells within the investigated area presently. are not being
contaminated oy leachate from manure neér the wells. No wells
céntained NOS-N levels that approach the present MCL of 10.0 pbm (45
ppm for NDS_); Thus, in terms of health, groundwater nitrate is naot a
prroblem in this area.

Phoﬁphate levels range from the minimum. detectable (0,10 mg/1)

to 2.2 mg/l and generally were ™ 0.5 ppm [Table B -3(4)1, No trends
were observed., Fhosphate is not considered harmful in drinking water
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ard dmﬁﬁ not have an MCL.

1n oxidining formeaetions silica levelg generally viere at or above
their saturation level with respect to silica gel, however, they were
~well below satwation levels in the reducing basal Chadron  formation.
‘High Na+ levels may be instrumental in the uptake of SiO2 in the
authigenic formation of clays in the basal Chadron.
' Concentrations of nitrate,  phosphate and silica in streans
(Appendix AY of the area were slightly lower than the average
concentrations in the groundwater of the underlying roachks
LTable B-3(4)17, This decrease may be partially due ta algel

assimilation of these nutrients.
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ENVIRONMENTAL ASSESSMENT, MONITORING AND REMEDIATION OF
URANIUM MINING : AN INDEPENDENT REFLECTION ON THE ROLE OF
COMMUNITY AND ADVOCACY GROUPS

Gavin M. Mudd

Environmental Engineering, Department of Civil Engineering,
Monash University, Clayton, Victoria, Australia

Email: Gavin.Mudd{@eng.monash.edu.au

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 [S]. 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 — i
is considerably more challenging to navigate than a gold or iron ore mine.



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. B

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 :

e 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]).



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 the
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 ¢haracterised (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 is beyond 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 (ug/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
ug/L (eg. [16]) — it thus remains impossible to ascertain the true background and discern possible
future impacts from the proposed mine. '



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 and-water sources for Ranger are summarised
in Table 1, with graphs for SO, 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, 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 pg/L is based on ecotoxicity criteria and not
natural variability. In Table 1, uranium downstream averages ~0.1 pg/L with a standard deviation of
~0.22 pg/L — giving a mean plus three standard deviations of ~0.76 pg/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.



Table I. Typical water quality monitoring and NWQMS-derived triggers for the Magela Creek
downstream of the Ranger uranium project (2004/05 wet season) (adapted from [19])

pH EC Mg SO, Mn U 26Ra
- uS/cm mg/L mg/L ug/L ug/L mBg/L
NWQMS — Focus 59-650 21 yse ECE! use ECM 7M. 0.3 not set
NWQMS — Action  5.6-6.7% 30 use EC!  use ECM 11 0.9 not set
NWQMS — Limit 5.0-6.9@ 430 e EC  use ECH 261 6 10 dift.
Retention Pond 11 6.3-7.7  25-500  2.3-28 1-100 <2-37 0.2-10 no data
. @ ) 1,030- i ! ! 2,750-
Retention Pond 2 6.0-9.3 1785 130-250  500-1,100 10 1,6OOF 14,800 nodata
M ) 8,900-  2.400- 6,700-  710,000- i
Process Water 3.9-6.7 40,000 10,000 61,000 4,200,000 420-3,900 no data
(8] .
Upi:ream {?fg,s) ® 616,038 13.4;51 0.61;030 043;0.67 595435 Oig’oféfz 6.75; 9.45
Mo (337-698)  (5-47)  (0.1-27)  (0.03-62)  (<I-50) ( 200) (02464
[h] .
DO‘Z“S‘@“; 5‘1’)09) 6.16;0.37 17.9:7.7 0.95:0.56 1.52;2.19 8.25:852 0.1)5(’)00.61 7 687115
v?ﬁfg&;@ ¢ (4.6-7.7)  (5-72)  (0.1-4.4) (0.1-18.6) (<I-161) (2' 19)' (0.001-83)

{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, 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,.
[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 Ra by species favoured as ‘bush tucker’ by indigenous people.

[f] Years are 1980 to 2004 for RP1, 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 2003/04*; OSS data covers years 2000/01 to 2003/04 (**Ra is ERA data only).

[h] ERA data covers wet seasons 1980/81 to 2003/04 "; while OSS data covers years 2000/01 to 2003/04 (**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]



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 arid 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.



Note : lhough ary Kathleen’s rehabilitation won a national
‘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.



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 permits. 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.



An important feature of the modern age is, of course, rapid telecommunications infrastructure —
especially the advent of the internet and world wide web. The internet 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

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.

June 4, 2008: Exceeding of Well Head Manifold Pressure Limitations

May 15, 2008: CM9-5 Monitor Well Excursion

May 30, 2008: CM9-3 Monitor Well Excursion

April 29, 2008: Thirty day response to self identified license violation for missed five- year
MIT re-tests

January 24, 2007: 2006 Annual pond inspection report is 45 days past due and has been
recorded as a self identified reporting violation

September 26, 2006: Monitor well placed on excursion status

May 5, 2006: Evaporation Pond 4 Liner Leak :

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.

January 18, 2006: CMS 21 Monitor Well Excursion

October 27, 2005: 5- Year Mechanical integrity test failure at well 12340 31 leak detected
August 4, 2005: CM9-16 Monitor Well Excursion

July 4, 2005: Mechanical integrity test failure at well 1723-14 "

June 27, 2005: SM6-12 Monitor Well Excursion

May 2, 2005: CM5-19 Monitor Well Excursion

June 16, 2005: SM6-28 Monitor Well Excursion

May 14, 2004: leak detected at Pond 1

December 23, 2003: Monitor well placed on excursion status

July 1, 2003: Violations of Permit by releasing well development water upon the surface of
the ground (continued until March, 31, 2006)

July 1, 2003: Violation of Permit by using Chadron Formation well development water as
drilling water (continued until March, 31, 2006)

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)

December 26, 2002: Monitor well placed on excursion status

September 10, 2002: Monitor well placed on excursion status

April 4, 2002: Monitor well placed on excursion status ’

December 4, 2001: Monitor well placed on excursion status -

March 2, 2001: Monitor well placed on excursion status

September 10, 2000: Monitor well placed on excursion status

May 26, 2000: Monitor well placed on excursion status

April 27, 2000: Monitor well placed on excursion status

March 6, 2000: Monitor well placed on excursion status

July 2, 1999: Monitor well placed on excursion status

August 7, 1998: Spill of 10,260 gallons of injection fluid

March 21, 1998: Monitor well placed on excursion status



IN THE DISTRICT COURT OF LANCASTER COUNTY, NEBRASKA

STATE OF NEBRASKA, exrel., Case No. o
MICHAEL J. LINDER, Director
- NEBRASKA DEPARTMENT OF
ENVIRONMENTAL QUALITY,
Plaintiff,
COMPLAINT
V.

CROW BUTTE RESQURCES, INC., a
Nebraska Corporation,

N N N et Nt N N N N Nt N s e’

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’Nebra;s‘ké ~'Department of Environmental Quality (hereinafter
NDEQ), is at all times ’;’vileged 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 supetrvision, administration, and enforcement of
the Environmental Protecﬁon Act (hereinafter the Act), Neb. Rev. Stat. §81-1501
et éeq (Reissue 1998 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



6™ P.M., Dawes County, Nebraska, and Sections 18, 19, 20, 29, and 30 of
Township 31 North, Range 51 West of the 6™ P.M., Dawes County, Nebraska.

3.. - Pursuant to_its authority under Neb. Rév. Stat. §81-1504(1\1) (Cum.
Supp. 2006), NDEQ issued an Underground Injection Control (hereinafter.UIC)
Permit to CBR, UIC Permit No. NEO122611 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 \)iolatibn of Neb.
Rev. Stat. §81-1508.02(1)(b).

5. Béginning on or about July 1, 2003, and continuing daily thereafter
until March 31, 2006, Defendant CBR violated ifs UIC Permit No. NE0122611 by
releasingweii 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 doilars ($10,000.00), is warranted for each day of violation.

SECOND CLAIM

7. Plaihtiff hereby incorporates by reference eéch and every allegation
contained in paragraphs 1 through 6_as if fully stated herein.

8. Defendant CBR’s UIC Permit No, NE0122611 further prohit;ited the
use of Chadron Formati.on 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.



9.  Beginning on or about July 1, 2003, and contvinuing daily thér‘eafter
}until on or about March 31, 2006, Defendant CBR, used Chadron Formation well
development water as drilling water in violation of UIC Permit No. NEG122611.

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
“R’Qles and Regulations for Underground Injection and Mineral Production Wélls”
(hereinafter Title 122) was in full force and effect and appliéd 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 watel: 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 pefsons.

13. befendant CBR, on a daily basis from on or about July 1, 2003 until
March 31, 2006, con.structed 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 drinkin.g water, in violation of Title
122, Chapter 4, §001. |

14.  Neb. Rev. Stat. §81-1508.02(1)(e) (Cum. Supp. 2006) makes it



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 contaihesﬂ in paragréphs 1 through 14 as if fully stated herein. |

21. .Title 122 Chapter 21 §001.06 further requires a permittee to
provide written notification to NDEQ of any ,noncomplian‘ce which may endanger
the health and safety of persons or cause pollution of the environment within five
days of the time the permittee becofnes aware of the noncompliance.

23. Defendant CBR became aware of the noncompliance on or about
March 31, 2006 and failed to prévide written notification to NDEQ as required by
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 énd against Defendant in the form of a civil penalty as
provided under Neb. Rev. Stat. §81-1508.02, together with the costs of thé action

and such other relief as the Court deems just and equitable.



STATE OF NEBRASKA ex rel.
MICHAEL J. LINDER, Director
Department of Environmental
Quality, Plaintiff,

BY: JON BRUNING #20351
Attorney General

Katherine J. Spohn #22879
Assistant Attorney General
2115 State Capitol Bldg.
Lincoin, 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
postagé 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" Street, Suite 100
Lincoln, NE 68508

Katherine J. Spohn
Assistant Attorney General



IN THE DISTRICT COURT OF LANCASTER COUNTY, NEBRASKA
STATE OF NEBRASKA, exrel., L ANCI\Y'TF"‘ COUNTYCase No. m%“/_
MICHAEL J. LINDER, Director

NEBRASKA DEPARTMENT OF (3 ﬂﬁ?)23 A @ ST

ENVIRONMENTAL QUALITY, - CLE)’\K OF THE

Plaintiff, DISTRICT 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 app_earing through its counsel, Jon
~C. Bruning, Aﬁorney General, and the Defendant, Crow Butte Resources, lnc.,ka
- 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 shouid 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), ;/ioiated its Underground injection Control

(hereinafter UIC) Permit No. NE0122611 by releasing well development water



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 developm‘ent water did ndt 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. YNDE_Q further alleges that Defendant is therefore subject to a civil
penalty as provided in Neb. Rev. Stat'. §81-1 508.‘02(2) (Reissue 1999).

4, The parties agree that settlement of these matters is in fhe ‘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
settiement 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 pe;1alty in the sum of'fif'ty

thousand dollars ($50,000) pursuant to Neb. Rev. Stat. §81-1508.02, together



with court costs in the amount bf seventy—nihe’doﬂars ($79.00). Said penalty is to

be handled pursuant to Article VI, 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 Deére-e by the
Court, and is due no later than 10 (ten) days after the entry of this
Consent Decree by the Court.

$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 obligaﬁbns and provisions,
during the time period between the approval of this Consent Decree
by.the District Court and 180 days following that abproval, 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 Minefal
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



Court within 30 (thirty) days following the due date of the civil penalties
establishing that it has maintained compliance as required. If the Defendént
does not receive a Notice of Violation from NDEQ and is not a party to legal
action initiated by the NDEQ disputing compliénce with the statutes and
regulatory provisions in paragraph 6(B) during th’e-‘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 r'egl\JIaton,/ provisions in paragraph 6(B) during the relevant time period,
NDEQ shall file an objection to Defendant's .sh'owing and determinatibn 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 do[iars)
into the Attorney General's Environmental Protection Fund to be used for
environmental safety, training, public awéreﬁess. 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 lJump-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 the” form and

entry of the foregoing Consent Decree.

-



DATED THIS _49  day of

BY:

BY:

BY:

, 2008, in Lancaster County, Nebraska.

BY THE COURT:

N

District Jidge '

JODI L. NELSON
STATE OF NEBRASKA ex rel.
MICHAEL J. LINDER, Director
Department of Environmental
Quality, Plaintiff,

JON BRUNING #20351
Attorney General

Katherine J. Spohn #2
Assistant 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

Mark D. McGuire
McGuire and Norby
605 South 14™ 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 _ ait-first



class postage prepaid on this&ﬁﬁd‘gy of May, 2008 addressed to the Defendant's
attorney of record as follows:

Mark D. McGuire

McGuire and Norby

605 South 14" Street, Suite 100
Lincoin, NE 68508

Agsistant Attorney General



"SUZANNE M. KIRKILLAND
CLERK of the DISTRICT COURT
LLANCASTER COUNTY
575 South 10" Street

Lincoln, Ncbraska 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 rccord 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: M

Simon G. Rezac, Députy Clerk




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
~1, 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, | 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. 1
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 (wWww grandmotherscouncil.ory).  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.




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



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. I declare under penalty of perjury that the foregoing is true and correct.

Executed on July o{i,d‘ 2008 at QIO\“*A)\“‘W T\BE ,

AR ~J s st iz

BEATRICE LON@ VISITOR HOLY NCE



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

1, 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, ] 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, 1ama
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



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 cannow place monetary value on
degradation of native systems. (8/9/02 Journal Science mag,)
www.time.com/magazine/article/0.9171.99747.00html

www.nvtimes.com/2007/04/18/nvreaion/18trees.html? r=l8oref=slogan

“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.

ﬂ n/%/;f '@4/;02

BUFFALO BRUCE




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) Julyz.% 2008
AFFIDAVIT

I, Dayton O. 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. [ am fully familiar with the facts stated in this affidavit, and where
opinions are expressed, | 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:
www.davtonohvde.com and  the Black Hills Wild Horse Sanctuary is
www wHdmustangs.com.

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



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 1I; 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, 1
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, [ 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 “lonizing 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.

P

10.  Tunderstand 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 éxposures 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.



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 A Z day of July, 2008 in Hot Springs, South Dakota.

l%gf&@j “
Dayton yde



UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION
ATOMIC SAFETY AND LICENSING BOARD PANEL
In the Matter of .
CROW BUTTE RESOURCES, INC.
(In Situ Leach Fécili_ty, Crawford, NE)
Docket N.o. 40-8943
License SUA-1543 ' .
July 27, 2008
AFFIDAVIT

I, Debra L. White Plume, hereby state as f01710ws‘:

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. | 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, | 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
605-455-2155

‘ 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,b.loe Américan Horse, Sr., 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 conceming in situ leach uranium mine near Crawford, Nebraska (the
“Mine”). My address is: POB 941, 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, | 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. 1 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

d



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.

S. 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 i issue of
contention on the Pine Ridge Reservation.

6. I 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 June1996.

7. I 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 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,

™~



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 “mn#” 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 “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.

15.  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.

16.  This means that we also honor the “mni 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 Umted 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. 1declare under penalty of perjury that the foregoing is true and correct.

Executed  on. July Q7 2008, at g(\/"\'l @‘q‘ﬁ.Cg> ,
- “—

O’ Wb Ter.




~ 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)

AEE_I_D_A_VE
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. d/b/a Cameco Resources, a’k/a The
Crow Butte Project concerning in situ leach uranium mine near Crawford, Nebraska (the
*Mine”). T 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.
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: le ). <&}\C‘=\ @2 Prnc thé. - S h £7770
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 pollutlon in the White River from this
mine.

4. . T 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.



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 “mni” 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.”

10. This means that we honor the “mni” as Watcr 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 “mni 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. [ declare under penalty of perjury that the foregoing is true and correct.

Executed on July ZgéOOS, at Slim Buttes, SD, Pine Ridge Indian Reservation.




- 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. 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, | 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. [ 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 I 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



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 and 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. I 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 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,
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, Burcau 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 “mni” which means the “water” itself, as well as
“mni wicon” which means “water of life,” and “mni wakan” which means “sacred
water” or “holy water.”

14.  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.

15.  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.

16.  This means that we also honor the “mni 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 othér 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. 1declare under penalty of perjury that the foregoing is true and correct.

Executed on July 28, 2008 at Chadron, Nebraska.

LORETTA AFRAID OF BEAR COOK\V




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:
L. I make this affidavit in connection with a Petition to Intefvene 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 57756.1 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. Iam the Director of the nongovernmental
organization Owe Aku, Bring Back the Way.

3. [ do reiterate éverything in my affidavit as an indiyidual 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 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. '

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
1, Thomas Kanatakeniate 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 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. I 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 T own real estate and homes both on Pine Ridge and in Chadron. Both houses -are
maintained and occupied. I am in my 15" year of employment as field coordinator for
Running Strong for American Indian Youth (www.indianvouth.urg), 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. ‘



3. Our youngest daughter was born in New York and we moved back to
family land at said allotment in 1980 when 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. I have participated in and led sacred Lakota ceremonies including the
- Inipi ceremony (the “sweat lodge”) for 35 years. In conjunction with Lakota elders, I
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 Emest
Afraid Of Bear, Sr., in 2004. For more than 20 years before his death, my father-in-law
led this particular /nipi consistently on a weekly basis.

8. Allotment #1144 in Slim Buttes. community of Pine Ridge Reservation is
traversed by the White River and our two water wells there draw water from the Arikaree
aquifer. We used well water at our /nipi until the water pipeline reached Allotment #1144
in the mid-1990’s.



¢

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
intense-water vapor is understood as life itself, inciting focus on 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 “mni 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



~

and Running Strong for American Indian Youth for 23 years to stimulate self-sufficiency
though developing family and community 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. 1 declare under penalty of perjury that the foregoing is true and correct.

Executed on July 28,2008 at Chadron, Nebraska.

THOMAS KANATAKENIATE COOK
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Is Water Property?

by Sandra B. Zellmer and Jessica Harder

’
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THE NEBRASKA LAWYER
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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 cither
case, the law is surprisingly unsettled, notwithstanding the
important consequences that follow, particularly under
constitutional takings jurisprudence.

Treating water as property has signiﬁcaht implications for
investment, conservation and cnvironmental 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 cach
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 lifc and must be safcguarded 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. Ranch v. Knaub,?
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.

-
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IS WATER PROPERTY?.

|. What is Property and Why Do
We Care?

Property law helps create and safeguard stable relationsflips
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.” 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. U.S., the
federal claims court framed its struggle to define water rights
as follows:

What is property? The derivation of the word is
stmple 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, as 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 #he key feature of property.’
One way to break down the concept of property is to consider
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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 frecly conveyable.
Although such interests include usage, it is forbidden to nor 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
somecthing 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 doces 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
cndugh 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 4t the same time it prompts
us to take a closer look at water and the various interests that
are asserted in water.

1. 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 IIT 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 .
Associated Press,” 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, cquitable 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 ‘users 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 ot 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 mare personal, more fully owned, property.”

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 the jus publicum, the public right. Although the
doctrinc 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
that flows through or past their land, but may not deplete the

THE NEBRASKA LAWYER 7

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 ensurc 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, applics 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.

lll. The Nature of Water Rights
in Nebraska '

Over-appropriation has become an-almost 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.”

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 strearh 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 . . ™ Courts have
held that these provisions create compensable property rights
to usc water.”’ '

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 exceps when such denial is
demanded by the public interest”* This language has been
construed by the Nebraska Supreme Court as allowing the
legislature to define the “public interest.”” Accordingly, statutes
allow only beneficial use, require permits, forbid waste, and
prohibit non-use through forfeiture provisions.” 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.” 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,” 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.”” 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 usc the water.”® 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” Given the
usufructuary nature of water rights, appropriators’ expectations
of exclusive enjoyment are far less than those of landowners.*

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.™

Curiously, the court cited only groundwater-related
precedent in holding that Spear T had no property interest in
its surface water.”” In Nebraska, groundwater is not subject to
private ownership; rather, it is owned by the state for the
benefit of the public.”* Indeed, “Nebraska law has never
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considered ground water to be a market item freely transferable
for value among private partics.”

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.”™

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.™

Perhaps Spear T evidences 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
propérty 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.”
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.* 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.*. ‘ '
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" 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 U.S. . Rands, the Supreme Court concluded that
landownérs 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 . ..”*

Conversely, in Tulare Lake v. U.S., 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.” Because the Board

“had not done so during the period in question, the court
declined: the laws “require a complex balancing of interests
.".. and an exercise of discretion for which this court is not suited
and with which it is not charged.””

The same court reached the opposite conclusion a few years
later in a case arising in Oregon, Klamath Irrigation District v.
U.8.* 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 Tu/are 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 ZTulare,] 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 propérty
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.”
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,
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however, is that the California code has been construed as
providing the Board with continuing jurisdiction over water
permits.” 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 surfacc water wis @ 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 m\yriad.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.
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