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OGLALA SIOUX TRIBE’S PROPOSED  
FINDINGS OF FACT AND CONCLUSIONS OF LAW 

 Finally, despite no longer being an admitted contention in this proceeding, there 

remains ample factual evidence to conclude that the OST and many tribal members in 

their individual capacity deeply value their cultural resources and historic ties to the 

proposed mining area.  Every tribal member who spoke during the Limited Appearance 

Statements emphasized this point.  Contention 1 was dismissed by the Board based on 

OST’s failure to prosecute some years ago.  While acknowledging that procedural 

misstep, the Tribe reminds the Board that, despite the OST’s direct connection to this 

specific site and the cultural properties located there, the protection of cultural resources 

from damage or destruction during federally licensed activity, generally, is a compelling 

public interest under NEPA, whether or not a federally recognized tribe appears to assert 

and prosecute a claim.  As the Court of Appeals for the D.C. Circuit reminded us in, OST 

v. NRC, 896 F.3d 520 (D.C. Cir. 2018):  

We know that the environmental values protected by NEPA are of high 
order—because Congress has told us so referencing 42 U.S.C. § 4331 
recognizing ‘the critical importance of restoring and maintaining 
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environmental quality to the overall welfare and development of man’ and 
declaring the federal government’s responsibility to ‘preserve important 
historic, cultural, and natural aspects of our national heritage.’  

Id. at fn 6.  OST requests that the Board hold NRC Staff to the same standards for 

adequately surveying and protecting cultural resources as other licensing actions before 

the agency in which OST is an Intervenor. 

OST Contention 2: Failure to Include Adequate Hydrogeological Information to 
Demonstrate Ability to Contain Fluid Migration 

  
 The application and final environmental assessment fail to provide sufficient 
information regarding the geological setting of the area to meet the requirements of 10 
C.F.R. Part 40, Appendix A, Criteria 4(e) and 5G(2); the National Environmental Policy 
Act; and NUREG-1569 section 2.6.  The application and draft environmental assessment 
similarly fail to provide sufficient information to establish potential effects of the project 
on the adjacent surface and ground-water resources, as required by NUREG-1569 section 
2.7, and the National Environmental Policy Act. 
  
 More specifically, the scope of the safety and environmental concerns encompassed 
by this contention include the following:  
  

(1) the adequacy of the descriptions of the affected environment for 
establishing the potential effects of the proposed MEA operation on the 
adjacent surface water and groundwater resources; 

 (2) exclusively as a safety concern, the absence in the applicant’s technical 
report, in accord with NUREG-1569 section 2.7, of a description of the 
effective porosity, hydraulic porosity, hydraulic conductivity, and hydraulic 
gradient of site hydrogeology, along with other information relative to the 
control and prevention of excursions;  

(3) the failure to develop, in accord with NUREG-1569 section 2.7, an 
acceptable conceptual model of site hydrology that is adequately supported 
by site characterization data so as to demonstrate with scientific confidence 
that the area hydrogeology, including horizontal and vertical hydraulic 
conductivity, will result in the confinement of extraction fluids and expected 
operational and restoration performance; and  

(4) whether the final EA contains unsubstantiated assumptions as to the 
isolation of the aquifers in the ore-bearing zones. 
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APPLICABLE LEGAL STANDARDS 

 The Atomic Energy Act of 1954, as amended (“AEA”), expressly provides that 

“the Congress of the United States hereby makes the following findings concerning the 

development, use and control of atomic energy: [t]he development, utilization, and 

control of atomic energy for military and for all other purposes are vital to the common 

defense and security, [t]he processing and utilization of source material must be regulated 

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

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

production facilities, and utilization facilities are affected with the public interest, and 

regulation by the United States of the production and utilization of atomic energy and of 

the facilities used in connection therewith is necessary in the national interest to assure 

the common defense and security and to protect the health and safety of the public. AEA 

Section 2012(a), (c)(d)(e); 42 USC §2012.  

 Significantly, the national interest and common defense aspects include protecting 

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

Atomic Energy Act was passed years before broader environmental concerns prompted 

enactment of the National Environmental Protection Act (“NEPA”). Yet many of those 

same concerns permeated provisions of the first-mentioned legislation and the regulations 

promulgated in accordance with its mandate. To say that these must be regarded 

independently of the constantly increasing consciousness of environmental risks reflected 
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in proceedings with reference to NEPA, would make for neither practicality nor sense. 

Nor can AEA requirements be viewed separate and apart from NEPA considerations. 

Especially in view of NEPA, it also is unreasonable to suppose that risks are 

automatically acceptable, and may be imposed upon the public by virtue of AEA, merely 

because operation of a facility will conform to the Commission’s basic health and safety 

standards. The weighing of risks against benefits in view of the circumstances of 

particular projects is required by NEPA in view of AEA. The two statutes and the 

regulations promulgated under each must be viewed in para material. Citizens for Safe 

Power, Inc. v. NRC, 524 F.2d 1291, 1299 (DC Cir. 1975).  

 When, as here, NEPA is among the relevant statutes, the zone of interests is quite 

wide and includes procedural protections and impacts to aesthetic and other non- 

economic values. See, Rocky Mt. Oil & Gas Assoc. v. United States Forest Serv., 157 F. 

Supp. 2d 1142, 1144 (D. Mont. 2000), aff’d. 12 Fed. Appx. 498 (2001) cert denied 534 

U.S. 1018 (holding that “the possibility of oil and gas technology spoiling the pristine 

scenery and diverse resources” and “value of place” are proper factors to consider when 

raised by the public in a NEPA analysis). On behalf of its Oglala members, the Tribe has 

also asserted and continues to assert a concrete interest in the protection of lands, natural 

resources, economic prosperity, and the health, safety, and welfare of the Oglala, which 

are all threatened by the continued operation of the Crow Butte ISL/ISR mine and 

expansion into the Marsland Expansion Area (“MEA”).  
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 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).  

 The AEA and NEPA requirements for the Crow Butte MEA expansion application 

are set forth in NRC Regulations at 10 CFR Part 40, including Appendix A thereof, and 

10 CFR Part 51. See 10 CFR 40.1; 10 CFR 51.1. As described in NRC Regulation 

Section 40.1(b), the Part 40 Regulations also contain implementations of title II of the 

Energy Reorganization Act of 1974, as amended (88 Stat. 1242), and titles I and II of the 

Uranium Mill Tailings Radiation Control Act of 1978, as amended (42 U.S.C. 7901) 

(“UMTRCA”).   These are particularly relevant in light of Crow Butte’s recent 2018 

decision to cease production and decommission the mine. 

Part 40 Regulations  

 NRC Regulation Section 40.9 provides that all information provided to the 

Commission by Applicant shall be complete and accurate in “all material respects.” 

Further, Section 40.9(b) requires Applicant to notify the Commission if Applicant has 

identified information having a significant implication for public health and safety or 

common defense and security.  
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 Once the Commission has received full disclosure in an application, and in 

responses to any and all follow up requests for information, it may approve the sought 

after source materials license in accordance with Section 40.32 if: (a) The application is 

for a purpose authorized by the Act; (b) The applicant is qualified by reason of training 

and experience to use the source material for the purpose requested in such manner as to 

protect health and minimize danger to life or property; (c) The applicant’s proposed 

equipment, facilities and procedures are adequate to protect health and minimize 

danger to life or property; and (d) The issuance of the license will not be inimical to 

the common defense and security or to the health and safety of the public. 10 CFR 

40.32 (emphasis added); 10 CFR 40.45.  

Appendix A to Part 40  

 NRC Regulations at Appendix A to Part 40 provide, among other things:  

Appendix A to Part 40—Criteria Relating to the Operation of Uranium Mills and 
the Disposition of Tailings or Wastes Produced by the Extraction or 
Concentration of Source Material From Ores Processed Primarily for Their 
Source Material Content  

...  

The specifications must be developed considering the expected full capacity of 
tailings or waste systems and the lifetime of mill operations. Where later 
expansions of systems or operations may be likely (for example, where large 
quantities of ore now marginally uneconomical may be stockpiled), the 
amenability of the disposal system to accommodate increased capacities without 
degradation in long- term stability and other performance factors must be 
evaluated.  

Licensees or applicants may propose alternatives to the specific requirements in 
this appendix. The alternative proposals may take into account local or regional 
conditions, including geology, topography, hydrology, and meteorology. The 
Commission may find that the proposed alternatives meet the Commission's 
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requirements if the alternatives will achieve a level of stabilization and 
containment of the sites concerned, and a level of protection for public health, 
safety, and the environment from radiological and nonradiological hazards 
associated with the sites, which is equivalent to, to the extent practicable, or more 
stringent than the level which would be achieved by the requirements of this 
Appendix and the standards promulgated by the EnvironmentalProtection Agency 

in 40 CFR Part 192, Subparts D and E. (Emphasis added.)

 

All site specific 
licensing decisions based on the criteria in this Appendix or alternatives proposed 
by licensees or applicants will take into account the risk to the public health and 
safety and the environment with due consideration to the economic costs 
involved and any other factors the Commission determines to be appropriate. In 
implementing this Appendix, the Commission will consider "practicable" and 
"reasonably achievable" as equivalent terms. Decisions involved these terms will 
take into account the state of technology, and the economics of improvements in 
relation to benefits to the public health and safety, and other societal and 
socioeconomic considerations, and in relation to the utilization of atomic energy 
in the public interest.  

Appendix A, Criteria 4(e) provides: 

(e) The impoundment may not be located near a capable fault that could cause a 
maximum credible earthquake larger than that which the impoundment could 
reasonably be expected to withstand. As used in this criterion, the term "capable 
fault" has the same meaning as defined in section III(g) of Appendix A of 10 CFR 
Part 100. The term "maximum credible earthquake" means that earthquake which 
would cause the maximum vibratory ground motion based upon an evaluation of 
earthquake potential considering the regional and local geology and seismology 
and specific characteristics of local subsurface material. 

Appendix A, Criteria 5G(2) provides 

(2) The characteristics of the underlying soil and geologic formations particularly 
as they will control transport of contaminants and solutions. This includes 
detailed information concerning extent, thickness, uniformity, shape, and 
orientation of underlying strata. Hydraulic gradients and conductivities of the 
various formations must be determined. This information must be gathered from 
borings and field survey methods taken within the proposed impoundment area 
and in surrounding areas where contaminants might migrate to groundwater. The 
information gathered on boreholes must include both geologic and geophysical 
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logs in sufficient number and degree of sophistication to allow determining 
significant discontinuities, fractures, and channeled deposits of high hydraulic 
conductivity. If field survey methods are used, they should be in addition to and 
calibrated with borehole logging. Hydrologic parameters such as permeability 
may not be determined on the basis of laboratory analysis of samples alone; a 
sufficient amount of field testing (e.g., pump tests) must be conducted to assure 
actual field properties are adequately understood. Testing must be conducted to 
allow estimating chemi-sorption attenuation properties of underlying soil and 
rock. 

NUREG-1569 section 2.6 provides among other things: 

2.6.1 Areas of Review 

The reviewer should examine information on the geologic aspects of the site 
acquired through standard geologic analyses, including a survey of pertinent 
literature and field investigations. This information should include regional 
seismicity and seismic history, local stratigraphy, petrology or lithology of rock 
units, tectonic features (faulting, folding, fracturing), and the continuity of the 
geologic strata at the site and in nearby regions. 

*** 

2.6.2 Review Procedures 

The staff should review the application to determine whether a thorough 
evaluation of the geologic setting for the proposed in situ leach activity has been 
presented along with the basic data supporting all conclusions. In addition to a 
description of the basic geology, both at the surface and at the depths of interest, 
the establishment of the continuity of the geologic strata at the site should be 
reviewed for applicability, correctness, inclusivity, and likely ability of the strata 
to isolate in situ leach fluids. The reviewer should particularly focus attention on 
fractures or faults, permeable stratigraphic units, and lateral facies changes that 
might preclude the applicant-identified geologic barriers to fluid migration from 
performing adequately. 

*** 

2.6.3 Acceptance Criteria 

*** 
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(6) A description of the local and regional geologic structure, including folds and 
faults, is provided. 

Folds and faults can be shown on the geologic maps used to describe the 
stratigraphy. Major and minor faults traversing the proposed site should be 
evaluated for the likely consequences of any future effects of faulting on the 
uranium production activities and on the ability of the strata to contain lixiviant 
should fault motion occur. Geologic structures that are preferential pathways or 
barriers to fluid flow must be described and the basis for likely effects on flow 
given. 

NUREG-1569 Section 2.7, provides among other things: 

2.7 Hydrology 2.7.1 Areas of Review 

Characterization of the hydrology at in situ leach uranium extraction facilities 
must be sufficient to establish potential effects of in situ leach operations on the 
adjacent surface-water and ground-water resources and the potential effects of 
surface-water flooding on the in situ leach facility.  

*** 

2.7.2 Review Procedures 

At a minimum, the reviewer should evaluate whether the applicant has developed 
an acceptable conceptual model of the site hydrology and whether the conceptual 
model is adequately supported by the data presented in the site characterization. 

*** 

2.7.3 Acceptance Criteria 

The hydrologic characterization should establish a hydrologic conceptual model 
for the in situ leach site and surrounding region. The conceptual model provides a 
framework for the applicant to make decisions on the optimal methods for 
extracting uranium from the mineralized zones, and to minimize environmental 
and safety concerns caused by in situ leach operations. Hydrologic 
characterizations that accomplish this objective are considered acceptable. 
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Part 51 Regulations 

 The NRC Regulations at Part 51, particularly Subpart A thereof, are intended to 

implement NEPA. 10 CFR 51.1; 10 CFR 51.2. Subpart A of Part 51 provides in pertinent 

part:  

Subpart A--National Environmental Policy Act--Regulations Implementing 
Section 102(2)  

§ 51.10 Purpose and scope of subpart; application of regulations of Council on 
Environmental Quality.  

(a) The National Environmental Policy Act of 1969, as amended (NEPA) directs 
that, to the fullest extent possible: (1) The policies, regulations, and public laws 
of the United States shall be interpreted and administered in accordance with the 
policies set forth in NEPA, and (2) all agencies of the Federal Government shall 
comply with the procedures in section 102(2) of NEPA except where compliance 
would be inconsistent with other statutory requirements. The regulations in this 
subpart implement section 102(2) of NEPA in a manner which is consistent with 
the NRC's domestic licensing and related regulatory authority under the Atomic 
Energy Act of 1954, as amended, the Energy Reorganization Act of 1974, as 
amended, and the Uranium Mill Tailings Radiation Control Act of 1978, and 
which reflects the Commission's announced policy to take account of the 
regulations of the Council on Environmental Quality published November 29, 
1978 (43 FR 55978- 56007) voluntarily, subject to certain conditions.  (Emphasis 
added.) 

***  

(b) The Commission recognizes a continuing obligation to conduct its domestic 
licensing and related regulatory functions in a manner which is both receptive to 
environmental concerns and consistent with the Commission's responsibility as 
an independent regulatory agency for protecting the radiological health and 
safety of the public. Accordingly, the Commission will:  

(1) Examine any future interpretation or change to the Council's NEPA 
regulations;  

(2) Follow the provisions of 40 CFR 1501.5 and 1501.6 relating to lead agencies 
and cooperating agencies, except that the Commission reserves the right to 
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prepare an independent environmental impact statement whenever the NRC has 
regulatory jurisdiction over an acitivity [sic] even though the NRC has not been 
designated as lead agency for preparation of the statement; and  

*** 
(c) The regulations in this subpart also address the limitations imposed on NRC's 
authority and responsibility under the National Environmental Policy Act of 
1969, as amended, by the Federal Water Pollution Control Act Amendments of 
1972, Pub. L. 92-500, 86 Stat. 816 et seq. (33 U.S.C. 1251 et seq.) In accordance 
with section 511(c)(2) of the Federal Water Pollution Control Act (86 Stat. 893, 
33 U.S.C 1371(c)(2)) the NRC recognizes that responsibility for Federal 
regulation of nonradiological pollutant discharges into receiving waters rests by 
statute with the Environmental Protection Agency.  

 

Background on NEPA Requirements  

 NEPA is an action-forcing statute applicable to all federal agencies. Its sweeping 

commitment is to “prevent or eliminate damage to the environment and biosphere by 

focusing government and public attention on the environmental effects of proposed 

agency action.” Marsh v. Oregon Natural Resources Council, 490 U.S. 360, 371 (1989). 

The statute requires “that the agency will inform the public that it has indeed considered 

environmental concerns in its decision making process.” Baltimore Gas and Electric 

Company v. NRDC, 462 U.S. 87, 97 (1983).  

 NRC Staff's NEPA practices have been recently found to violate NEPA.  “The 

statute’s requirement that a detailed environmental impact statement be made for a 

“proposed” action makes clear that agencies must take the required hard look before 

taking that action. OST v. NRC, infra, at 532-533; “Nothing in NEPA’s text suggests that 
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the required environmental analysis of a “proposed” action is optional….”  Id. (Citations 

omitted.) 

As the United States Supreme Court has explained when examining the statute, in 

a NEPA document, the government must disclose and take a “hard look” at the 

foreseeable environmental consequences of its decision. Kleppe v. Sierra Club, 427 U.S. 

390, 410 n.21, 96 S. Ct. 2718, 2730 n.21 (1976); Citizens to Preserve Overton Park, Inc. 

v. Volpe, 401 U.S. 402, 416 (1971). 

Closely related to NEPA’s mandate that agencies take a “hard look” at 

environmental impacts, NEPA prohibits reliance upon conclusions or assumptions that 

are not supported by scientific or objective data. Citizens Against Toxic Sprays, Inc. v. 

Bergeland, 428 F.Supp. 908 (1977). “Unsubstantiated determinations or claims lacking in 

specificity can be fatal for an [environmental study] .... Such documents must not only 

reflect the agency’s thoughtful and probing reflection of the possible impacts associated 

with the proposed project, but also provide the reviewing court with the necessary factual 

specificity to conduct its review.” Committee to Preserve Boomer Lake Park v. Dept. of 

Transportation, 4 F.3d 1543, 1553 (10th Cir. 1993). 

NEPA’s implementing regulations require agencies to: 

[I]nsure the professional integrity, including scientific integrity of the discussions 
and analysis in environmental impact statements. [Agencies] shall identify any 
methodologies used and shall make explicit reference by footnote to the scientific 
and other sources relied upon for conclusions in the statement. 
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40 C.F.R. § 1502.24 (Methodology and Scientific Accuracy). Further, where data is not 

presented in the NEPA document, the agency must justify not requiring that data to be 

obtained. 40 C.F.R. § 1502.22. 

The CEQ regulations require that: “NEPA procedures must ensure that 

environmental information is available to public officials and citizens before decisions 

are made and before actions are taken.” 40 C.F.R. § 1500.1(b)(emphasis added). As the 

federal circuit courts have held: 

NEPA ensures that a federal agency makes informed, carefully calculated 
decisions when acting in such a way as to affect the environment and also 
enables dissemination of relevant information to external audiences potentially 
affected by the agency’s decision. Robertson v. Methow Valley Citizens Council, 
490 U.S. 332, 349 (1989). ... NEPA documentation notifies the public and 
relevant government officials of the proposed action and its environmental 
consequences and informs the public that the acting agency has considered those 
consequences .... 

Catron County Board of Commissioners v. U.S. Fish and Wildlife Service, 75 F.3d 1429, 

1437 (10th Cir. 1996). The statutory prohibition against taking agency action before 

NEPA compliance applies to NRC decisionmaking. 42 U.S.C. § 4332(2)(C) cited by New 

York v. NRC, 681 F.3d 471, 476 (D.C. Cir. 2012). Otherwise, NEPA’s mandate that 

agencies “shall [...] utilize a systematic, interdisciplinary approach” is reduced to an after-

the-fact formality. 42 U.S.C. § 4332(2)(A).   See also, OST v. NRC, infra.

In order to meet these requirements “an agency must set forth a reasoned 

explanation for its decision and cannot simply assert that its decision will have an 

insignificant effect on the environment.” Marble Mountain Audubon Society v. Rice, 914 
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F.2d 179, 182 (9th Cir. 1990), citing Jones v. Gordon, 792 F.2d 821 (9th Cir. 1986). “An 

agency cannot avoid its statutory responsibilities under NEPA merely by asserting that an 

activity it wishes to pursue will have an insignificant effect on the environment. The 

agency must supply a convincing statement of reasons why potential effects are 

insignificant.” Public Service Co. of Colorado v. Andrus, 825 F.Supp. 1483, 1496 

(D.Idaho 1993) citing The Steamboaters v. FERC, 759 F.2d 1383, 1393 (9

th 

Cir. 1985) 

(internal quotes and citations omitted). 

NEPA also requires that all connected, similar and cumulative actions be 

considered in the same environmental review. NEPA defines connected actions as those 

which are “closely related,” including those that “[c]annot or will not proceed unless 

other actions are taken,” or those that are “interdependent parts of a larger action and 

depend on the larger action for their justification.” Id. at § 1508.25(a)(1). Cumulative 

actions are those that “have cumulatively significant impacts and should therefore be 

discussed in the same impact statement.” Id. at § 1508.25(a)(2). Similar actions include 

those that have “common timing or geography.” Id. at § 1508.25(a)(3). 

A federal agency may not simply claim that it lacks sufficient information to 

assess the impacts of its actions. The courts are very clear with respect to an agency’s 

statements in a NEPA document that “[a] conclusory statement unsupported by empirical 

or experimental data, scientific authorities, or explanatory information of any kind not 
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only fails to crystallize the issues, but affords no basis for a comparison of the problems 

involved with the proposed project and the difficulties involved in the alternatives.” 

Seattle Audubon Society v. Moseley, 798 F. Supp. 1473, 1479 (W.D. Wash. 1992), aff’d 

998 F.2d (9th Cir. 1993). 

NEPA requires that mitigation measures be reviewed in the NEPA process. 

“[O]mission of a reasonably complete discussion of possible mitigation measures would 

undermine the ‘action forcing’ function of NEPA. Without such a discussion, neither the 

agency nor other interested groups and individuals can properly evaluate the severity of 

the adverse effects.” Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 353 

(1989), accord New York v. NRC, 681 F.3d 471, 476 (D.C. Cir. 2012). 

NEPA regulations require that the Final EA: (1) “include appropriate mitigation 

measures not already included in the proposed action or alternatives,” 40 C.F.R. § 

1502.14(f); and (2) “include discussions of: . . . Means to mitigate adverse environmental 

impacts (if not already covered under 1502.14(f)).” 40 C.F.R. § 1502.16(h). In a similar 

case involving the Forest Service, the federal courts ruled: 

The Forest Service’s perfunctory description of mitigation measures is 
inconsistent with the “hard look” it is required to render under NEPA. 
“Mitigation must be discussed in sufficient detail to ensure that environmental 
consequences have been fairly evaluated.” Carmel-By-The-Sea  v.  Dept.  of 
Transportation, 123 F.3d 1142, 1154 (9th Cir. 1997) (quoting  Robertson  v. 
Methow Valley  Citizens  Council, 490 U.S. 332, 353 (1989)). “A mere listing of 
mitigation measures is insufficient to qualify as the reasoned discussion required 
by NEPA.” Northwest Indian Cemetery Protective Association v. Peterson, 795 F.
2d 688, 697 (9th Cir. 1986), rev’d on other grounds, 485 U.S. 439 (1988). 
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** * 
It is also not clear whether any mitigating measures would in fact be adopted. 
Nor has the Forest Service provided an estimate of how effective the mitigation 
measures would be if adopted, or given a reasoned explanation as to why such an 
estimate is not possible. ... The Forest Service’s broad generalizations and vague 
references to mitigation measures ... do not constitute the detail as to mitigation 
measures that would be undertaken, and their effectiveness, that the Forest 
Service is required to provide. 

Neighbors of Cuddy Mountain v. U.S. Forest Service, 137 F.3d 1372, 1380-81 (9th Cir. 

1998). 

 Federal regulations define “mitigation” as a way to avoid, minimize, rectify, or 

compensate for the impact of a potentially harmful action. 40 CFR §§ 1508.20(a)-(e). ... 

In order to be effective, a mitigation measure must be supported by analytical data 

demonstrating why it will “constitute an adequate buffer against the negative impacts that 

may result from the authorized activity.” 

 Last, “for contentions based on NEPA, such as the one at issue here, the burden 

shifts to the Staff, because the NRC, not the applicant, bears the ultimate burden of 

establishing compliance with NEPA.” In re Calvert Cliffs 3 Nuclear Project, LLC 

(Calvert Cliffs Nuclear Power Plant, Unit 3), LBP-12-17, 76 N.R.C. 71, 80 (2012); In re 

Pac. Gas & Elec. Co., 67 N.R.C. 1, 13 (N.R.C. Jan. 15, 2008)(“There is no genuine 

dispute that NEPA and AEA legal requirements are not the same [. . .] and NEPA 

requirements must be satisfied.”).  

Federal circuit courts have held: 
 

NEPA ensures that a federal agency makes informed, carefully calculated 
decisions when acting in such a way as to affect the environment and also 
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enables dissemination of relevant information to external audiences 
potentially affected by the agency’s decision.  Robertson v. Methow Valley 
Citizens Council, 490 U.S. 332, 349 (1989). ... NEPA documentation notifies 
the public and relevant government officials of the proposed action and its 
environmental consequences and informs the public that the acting agency 
has considered those consequences .... 

Catron County Board of Commissioners v. U.S. Fish and Wildlife Service, 75 F.3d 1429, 

1437 (10th Cir. 1996).

 In order to meet these requirements “an agency must set forth a reasoned 

explanation for its decision and cannot simply assert that its decision will have an 

insignificant effect on the environment.” Marble Mountain Audubon Society v. Rice, 914 

F.2d 179, 182 (9th Cir. 1990), citing Jones v. Gordon, 792 F.2d 821 (9th Cir. 1986). “An 

agency cannot avoid its statutory responsibilities under NEPA merely by asserting that an 

activity it wishes to pursue will have an insignificant effect on the environment. The 

agency must supply a convincing statement of reasons why potential effects are 

insignificant.” Public Service Co. of Colorado v. Andrus, 825 F.Supp. 1483, 1496 (D. 

Idaho 1993) citing The Steamboaters v. FERC, 759 F.2d 1383, 1393 (9th Cir. 1985) 

(internal quotes and citations omitted). 

 A federal agency may not simply claim that it lacks sufficient information to assess 

the impacts of its actions. The courts are very clear with respect to an agency’s statements 

in a NEPA document that “[a] conclusory statement unsupported by empirical or 

experimental data, scientific authorities, or explanatory information of any kind not only 

fails to crystallize the issues, but affords no basis for a comparison of the problems 

involved with the proposed project and the difficulties involved in the alternatives.” 
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Seattle Audubon Society v. Moseley, 798 F. Supp. 1473, 1479 (W.D. Wash. 1992), aff’d 

998 F.2d (9th Cir. 1993).  

 NUREG 1569 Section 2.7.3(3) provides that: “The applicant should describe all 

hydraulic parameters used to determine expected operational and restoration 

performance.”  NUREG 1569 Section 2.7.3(3) requires that:   “It is important for the 

reviewer to ensure that where fitted curves deviate from measured drawdown, the 

applicant explains the probable cause of the deviation (e.g., leaky aquitards, delayed yield 

effects, boundary effects, etc.).”  NUREG 1569 Section 2.7.2(3) specifies that: 

Evaluate the site hydrogeologic conceptual model for ground-water flow in 
potentially affected aquifers. Review available data from well logs and 
hydrologic tests and measurements to obtain confidence that sufficient data have 
been collected and that the data support the applicant’s hydrologic conceptual 
model for ground-water flow within and around the permit boundary. The 
applicant’s interpretation of ground-water hydraulic gradients (used to infer flow 
direction), horizontal hydraulic conductivity, and the thickness, areal extent, and 
vertical hydraulic conductivity of confining formations should be evaluated. 
Examine pumping tests, analyses, and/or other measurement techniques used to 
determine the hydrologic properties of the local aquifers and aquitards that affect 
or may be affected by the proposed in situ leach activities. Also examine 
pumping tests that are used to investigate vertical confinement or hydraulic 
isolation between the ore production zone and upper and lower aquifers.

Burden of Proof on CBR and NRC 

As noted by the Board in the Memorandum and Order dated July 27, 2018, at 2: 

[T]he Board has recognized that Contention 2 frames several purported 
deficiencies that raise both safety and environmental issues associated with, 
respectively the application of Crow Butte Resources, Inc., (CBR) to amend its 
existing in situ uranium recovery (ISR) license to obtain authorization for ISR 
mining activities at the Marsland Expansion Area (MEA) in Dawes County, 
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Nebraska, and the Nuclear Regulatory Commission (NRC) staff’s environmental 
assessment regarding the MEA. See LBP-18-3, 88 NRC __, __ (slip op. at 43) 
(July 20, 2018). Accordingly, depending on the matter at issue, the staff or 
applicant CBR may have the ultimate burden of proof under 10 C.F.R. § 2.325 
relative to the issuance of the requested 10 C.F.R. Part 40 license.  

 CBR carries the burden of proof except where NRC Staff carries the burden of 

proof due to its NEPA and NHPA obligations.  Therefore, CBR carries the burden of 

proof that the MEA application met the applicable legal requirements for that and NRC 

Staff carries the burden of proof that the Final EA met the applicable legal requirements 

for that.

DISCUSSION 

A. Contention 2 (First Paragraph) 

OST Contention 2: Failure to Include Adequate Hydrogeological Information to 
Demonstrate Ability to Contain Fluid Migration 

  
 The application and final environmental assessment fail to provide sufficient 
information regarding the geological setting of the area to meet the requirements of 10 
C.F.R. Part 40, Appendix A, Criteria 4(e) and 5G(2); the National Environmental Policy 
Act; and NUREG-1569 section 2.6.  The application and draft environmental assessment 
similarly fail to provide sufficient information to establish potential effects of the project 
on the adjacent surface and ground-water resources, as required by NUREG-1569 section 
2.7, and the National Environmental Policy Act. 

Findings of Fact 

 The MEA application and final EA fail to provide sufficient information regarding 

the geological setting of the area to meet the requirements of 10 C.F.R. Part 40, Appendix 

A, Criteria 4(e) and 5G(2); the National Environmental Policy Act; and NUREG-1569 

section 2.6.   
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 Since the mine is not in current operation, there is time for Crow Butte to do the 

required tests and studies to enable the NRC to comply with NEPA without prejudice to 

any party or the public. 

 The MEA application and final EA similarly fail to provide sufficient information 

to establish potential effects of the project on the adjacent surface and ground-water 

resources, as required by NUREG-1569 section 2.7, and the National Environmental 

Policy Act. 

 It is inimical to public health and safety because of lack of adequate confinement 

and the existence of multiple contaminant pathways through which toxic heavy metals 

such as arsenic, cadmium, lead, and selenium, and toxic radioactive elements such as 

radium and uranium are mobilized through contaminant pathways to humans, animals, 

plants and wildlife.   

Conclusions of Law 

 The burden of proof is not on intervenor Oglala Sioux Tribe but is on Crow Butte 

as to matters related to the application and compliance with the AEA and on the NRC as 

to matters related to the EA and compliance with the AEA and with NEPA. 

 It is inimical to the health and safety of the public for the NRC to issue a source 

materials license amendment to Crow Butte with respect to the MEA because Crow Butte 

has failed to demonstrate that it has a scientifically based and complete understanding of 

the geologic setting and the contaminant pathways in the MEA and the surrounding areas. 
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 Therefore, the issuance of the license amendment to include the MEA violates 

AEA Section 69 and, accordingly, the license amendment for the MEA should be 

revoked. 

 A NEPA compliant environmental assessment must provide a “useful analysis” 

that includes a detailed and quantified evaluation of cumulative impacts to allow for 

informed decision- making and public disclosure. Kern v. U.S. Bureau of Land 

Management, 284 F.3d 1062, 1066 (9th Cir. 2002). The NEPA requirement to analyze 

cumulative impacts prevents agencies from undertaking a piecemeal review of 

environmental impacts. Earth Island Institute v. U.S. Forest Service, 351 F.3d 1291, 

1306-07 (9th Cir. 2003).  

 NEPA also requires that the Final EA include as a component of the “hard look,” 

among other information, a “detailed” statement of “any adverse environmental effects 

which cannot be avoided should the proposal be implemented.”  42 U.S.C. §4332(2)(C)

(ii).  The Supreme Court in Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 

351 (1989), construed this provision to require “a detailed discussion of possible 

mitigation measures.”  “[O]ne important ingredient of an EIS is the discussion of steps 

that can be taken to mitigate adverse environmental consequences. …[O]mission of a 

reasonably complete discussion of possible mitigation measures would undermine the 

‘action-forcing’ function of NEPA.”  Robertson, 490 U.S. at 351-52; see also, South Fork 

Band Council of Western Shoshone of Nev. V. U.S. Dept. of Int., 588 F.3d 718, 727 (9th Cir. 

2009); Limerick Ecology Action, Inc. v. U.S. N.R.C., 869 F.2d 719 (3rd Cir. 1989); Calvert 

Cliffs 3 Nuclear Project, LLC, LBP-09-4, 69 NRC 170, 228-29 (2009). 
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B. Contention 2 (Concern 1) 

 (1) the adequacy of the descriptions of the affected environment for establishing the 
potential effects of the proposed MEA operation on the adjacent surface water and 
groundwater resources; 

Findings of Fact 

  The descriptions of the affected environment for establishing the potential 

effects of the proposed MEA operation on the adjacent surface water and 

groundwater resources are inadequate. 

  In order to obtain adequate descriptions of the affected environment, the 

design of any characterization study must be made to achieve dual goals of 

operations and environmental safety.  See Wireman HT at 592 “cost is a factor. But 

it’s more important to have the correct design of any characterization study that 

precedes any proposed action, baseline and characterization.  The critical thing is 

the design of the scope of work and that’s not just a cost factor.” 

  The description of the affected environment must consider post-closure 

conditions such as when the inward gradient is no longer being maintained.  See 

LaGarry HT at 583-584 - “The faults and fractures are going to be there long after 

the inward pressure is gone, long after the mining is done, what restoration can be 

done is done and then it sits there.”  

  The Arikaree aquifer is connected to the alluvium in the MEA which is 

connected to the Niobrara River.  See LaGarry HT at 723 - the map used by Crow 

Butte referred to by Mr. Striver (HT at 722), which map shows alluvium and all 
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ephemeral drainages and along the Niobrara River in that vicinity - which “would 

mean then that the alluvium is in contact with the Arikaree, and it’s also in direct 

communication with the [Niobrara] river.” 

  The High Plains Aquifer is vulnerable to contamination from the proposed 

operations at the MEA.  See LaGarry at 727 “the High Plains Aquifer would be 

vulnerable.  And I considered the High Plains Aquifer to be vulnerable….There are 

two large deep pockets of water remaining in the High Plains Aquifer in this area, 

one of which is….in the Marsland vicinity.” See LaGarry at 771-772 - “Despite the 

safety precautions in place, which would likely catch most things, it’s still 

foreseeable that something could happen because they have happened in the past.  

And this pocket of water, you know, as the water levels in the High Plains Aquifer 

continue to diminish, which they are and will, this is going to become a more 

precious resource.  In my mind, if mining goes on for 10, 15, 20 years, little drips 

and drabs will have a cumulative effect.  After…years it’s plausible that the water 

might be less than perfect for feeding to livestock and sprinkling on crops.” 

Conclusions of Law 

 Crow Butte and the NRC Staff have failed to comply with 10 C.F.R. Part 40, 

Appendix A, Criteria 4(e) and Appendix A, Criteria 5G(2), which require that all faults 

and fractures in the MEA be understood with scientific confidence and that the 

characteristics of the underlying soil and geologic formations be particularly understood 
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and described in the application and EA, as they will control transport of contaminants 

and solutions. 

 The NRC Staff has failed to take a ‘hard look’ at Crow Butte’s description of the 

affected environment as required by NEPA by failing to evaluate foreseeable 

environmental consequences of its decision based risks presented by existing data such as 

the pump test results. Kleppe v. Sierra Club, 427 U.S. 390, 410 n.21, 96 S. Ct. 2718, 2730 

n.21 (1976); Citizens to Preserve Overton Park, Inc. v. Volpe, 401 U.S. 402, 416 (1971).  

1. C. Contention 2 (Concern 2) 

 (2) exclusively as a safety concern, the absence in the applicant’s technical 
report, in accord with NUREG-1569 section 2.7, of a description of the 
effective porosity, hydraulic porosity, hydraulic conductivity, and hydraulic 
gradient of site hydrogeology, along with other information relative to the 
control and prevention of excursions;  

Findings of Fact 

  The absence in CBR’s technical report of an adequate description of the 

effective porosity, hydraulic porosity, hydraulic conductivity, and hydraulic gradient 

of site hydrogeology, along with other information relative to the control and 

prevention of excursions.  

  Overlooked heterogeneous characteristics could lead to catastrophic 

contamination.  See Kreamer “A little heterogeneity can mean that contamination 

can move in a constrained preferential pathway really far, and the monitoring 
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methods that are used in monitoring wells by the Nuclear Regulatory Commission 

that they allow right now allow screening throughout the entire interval.  What that 

means is that we have a contaminated zone. That well will draw clean water from 

some vertical elevations and dirty water from another, and it will be diluted.” See 

Kreamer at 487-488 - re: distinction between data and analysis for production 

purposes vs. for purposes of identifying preferential pathways and understanding 

risk - 

Crow Butte did not analyze flow patterns or pathways based on the aquifer pump 

test.  See HT at 562 - Crow Butte did not analyze flow patterns or pathways based 

on the results of the aquifer pumping tests.  That wasn’t part of the analysis of the 

pump test. (Lewis) - 

  NRC does not evaluate preferential pathways based on aquifer characteristics 

demonstrated by the aquifer pumping test.  (David Back). 

 The critical environmental safety question is what is delivered to the discharge 

point in terms of contaminant mass.  See Wireman at 606 - “The critical environmental 

safety question here is what is delivered to that discharge point in terms of contaminant 

mass.  That’s the critical question.” 

 Crow Butte does not have an adequate understanding of groundwater flows at the 

MEA.  See Wireman at 606 - “The point I am making here is there is not enough 

understanding of where this groundwater goes and who might be impacted by that 

groundwater when it discharges to a stream or a well.” 
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 It is practicable to do field investigation, monitoring and analysis to answer all the 

outstanding questions raised by Intervenor Oglala Sioux Tribe.  See Wireman at HT 606 

“There are ways to answer all these questions.  You can do average residence time of 

groundwater to understand how long it’s in this aquifer.  You can” [do field investigation 

and monitor the discharge point.  “That’s a simple thing to do.” Id. 

Conclusions of Law 

 The NRC Staff violated NUREG 1569, Section 2.7 by failing to require Crow Butte 

to provide a characterization of the hydrology at in situ leach uranium extraction facilities 

sufficient to establish potential effects of in situ leach operations on the adjacent surface-

water and ground-water resources and the potential effects of surface-water flooding on 

the in situ leach facility.  

 The NRC Staff violated NUREG 1569 Section 2.7 by failing to require Crow 

Butte’s conceptual model to include sufficient information concerning the surrounding 

region.  

 The NRC Staff violated Section 2.7 by failing to require Crow Butte to provides a 

conceptual model that minimizes environmental and safety concerns caused by in situ 

leach operations.   
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D. Contention 2 (Concern 3) 

(3) the failure to develop, in accord with NUREG-1569 section 2.7, an 
acceptable conceptual model of site hydrology that is adequately supported 
by site characterization data so as to demonstrate with scientific confidence 
that the area hydrogeology, including horizontal and vertical hydraulic 
conductivity, will result in the confinement of extraction fluids and expected 
operational and restoration performance; and  

Findings of Fact 

  CBR has developed a scientifically flawed conceptual model of site 

hydrology that is adequately supported by site characterization data so as to 

demonstrate with scientific confidence that the area hydrogeology, including 

horizontal and vertical hydraulic conductivity, will result in the confinement of 

extraction fluids and expected operational and restoration performance. 

  Purpose of testing is commercial Uranium production, not identifying 

contaminant pathways. See Lewis HT at 356-357 “the purpose of the pump test was 

to characterize the hydraulic properties and characteristics of the first four mine 

units that were going to be developed by Crow Butte.”    

  Overlooked heterogeneous characteristics could lead to catastrophic 

contamination.  See Kreamer “A little heterogeneity can mean that contamination 

can move in a constrained preferential pathway really far, and the monitoring 

methods that are used in monitoring wells by the Nuclear Regulatory Commission 

that they allow right now allow screening throughout the entire interval.  What that 

means is that we have a contaminated zone. That well will draw clean water from 

some vertical elevations and dirty water from another, and it will be diluted.” See 
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Kreamer at 487-488 - re: distinction between data and analysis for production 

purposes vs. for purposes of identifying preferential pathways and understanding 

risk - 

  Crow Butte failed to do a leaky aquifer analysis.  See CBR Lewis - at 

495-496 - re leaky analysis [did CBR try one after there were deviations from the 

Theis curve? - No.] 

  Crow Butte failed to do sensitivity analysis to test their conceptual model.  

See Judge Wardwell at 499 - re: sensitivity analysis - to test conceptual model -  

HT at 500-501 - No sensitivity analysis; 

  Crow Butte did not analyze flow patterns or pathways based on the aquifer 

pump test.  See HT at 562 - Crow Butte did not analyze flow patterns or pathways 

based on the results of the aquifer pumping tests.  That wasn’t part of the analysis of 

the pump test. (Lewis) - 

  NRC does not evaluate preferential pathways based on aquifer characteristics 

demonstrated by the aquifer pumping test.  (David Back). 

  Fracture flow analysis would give insight into the results of the pumping 

tests. See Kreamer at 520-521 - fracture flow analysis would give insight into the 

results of the pumping tests from well flow. 

Crow Butte did not do any analysis to demonstrate their position that anisotropy 

doesn’t exist.  See HT at 538 - Judge Wardwell - do you have any analysis that 

demonstrates with that range of wells, that you’ve got the accuracy to justify the 

position that anisotropy doesn’t exist?” Crow Butte admits No, Crow Butte did not 
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perform any analysis to demonstrate that the number of wells or other data points 

are sufficient to provide the accuracy that you need to detect anisotropy. 

 Inadequacies with Crow Butte’s conceptual model is that it is based on a low 

number of wells and is contrary to indications of lack of isotropy.  See Kreamer at HT 

540-541 - (1) the low number of wells - statistically; (2) the different hydraulic 

conductivities and the variation in transmissivities in different directions indicates lack of 

isotropy - which is an indicator of anisotropy - (3) two of the pump tests showed definite 

anisotropy. 

 There is a leaky aquitard at the MEA.  See Lewis at 596-597 - Admits that there is 

a leaky aquitard indicated by small amount of downward flow from the overlying 

confining unit.  Crow Butte did not do any leaky aquifer analysis on the data related to 

the recharge or leakage from the overlying confining unit. 

 The flow of the Basal Chadron aquifer is primarily to the White River. See 

Wireman at 599-600 - Crow Butte’s discussion of recharge and discharge boundaries 

(albeit with the mistaken “Chadron” reference corrected to “Crawford”) is still 

inadequate - “because there are very few data points and there’s no answer as to where is 

the discharge from this regional aquifer.  It’s a large aquifer….In my view, the flow is 

primarily to the White River….. 
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 Aquifer recharge occurs in selected locations.  See Wireman at 603 - “In this type 

of aquifer that’s deeply buried and has limited outcrops, the - it’s focused recharge is the 

term we use.  Recharge doesn’t happen everywhere.  It happens in selected locations.” 

 The Basal Chadron is solid sandstone.  See Wireman at 600 - the Basal Chadron 

outcrop is very solid sandstone, not the porous sand referred to by Crow Butte and NRC 

Staff on Day 1 - 

 There is demonstrated uncertainty about the composition of the BC/CP aquifer 

itself. 

 The Parties’ Joint Stipulation, referencing both the Technical Report at 2-49 and 

the SER at 30, describes the BC/CP, which hosts the uranium ore body as “a coarse-

grained sandstone interbedded with thin silt and clay beds of varying thickness.” [BD001 

at 8.] 

 During the hearing, NRC Staff described the BC/CP as, “not a sandstone but more 

of a sand.  It’s a fine-medium sand.” [HT 414.] 

 CBR testified that based on direct observation of cuttings and attempted core 

samples that the BC/CP is “semi-consolidated in places, sand in most places.”  Adding 

that, “it comes apart just like a sand you would see in a fluvial environment today.”  [HT 

414.] 

 OST expert Mr. Wireman testified that based on his observation of an outcrop of 

the BC/CP at Orella Bridge, “it is a solid sandstone—very solid.” [HT 600.] 
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 Restoration efforts will not be 100 percent effective.  See Wireman at 605-606 - 

“As the mining proceeds and one mine unit is mined and then they move to the next mine 

unit and the next mine unit, each preceding mine unit that is completed, even tough there 

has been a restoration effort, when you put lixiviant into this formation you mobilize 

metals.  You dissolve metals.  That’s the whole point.  But you don’t just dissolve 

uranium.  You dissolve a whole bunch of other metals and cations.  The restoration and 

groundwater cleanup is not 100 percent effective by any stretch of the imagination…. 

 The critical environmental safety question is what is delivered to the discharge 

point in terms of contaminant mass.  See Wireman at 606 - “The critical environmental 

safety question here is what is delivered to that discharge point in terms of contaminant 

mass.  That’s the critical question.” 

 Crow Butte does not have an adequate understanding of groundwater flows at the 

MEA.  See Wireman at 606 - “The point I am making here is there is not enough 

understanding of where this groundwater goes and who might be impacted by that 

groundwater when it discharges to a stream or a well.” 

 It is practicable to do field investigation, monitoring and analysis to answer all the 

outstanding questions raised by Intervenor Oglala Sioux Tribe.  See Wireman at 606 

“There are ways to answer all these questions.  You can do average residence time of 

groundwater to understand how long it’s in this aquifer.  You can” [do field investigation 

and monitor the discharge point.  “That’s a simple thing to do.” 
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 Inadequate understanding of the geologic setting and flow patterns leads to 

inability to properly monitor for impacts.  See Wireman at 606 “If you don’t understand 

the flow system well enough, you don’t have the ability to monitor for impacts.” 

 Crow Butte’s conceptual model fails to evaluate whether there is “piston flow” 

impacting the site.  See Wireman at 611 re: Piston Flow - “These maps indicate to me that 

the highest water levels or highest potentiometric surface occurs October through January 

while the lull is April and July.  I see that frequently in confined aquifers in this setting 

and it tells me that there is a process that we call piston flow going on.” 

 Crow Butte’s failed to evaluate average residence times in the affected aquifers 

and such information is necessary to properly characterize the site with respect to 

potential preferential pathways.  See Wireman at 611-612 “We need average residence 

time here to see how long - in a post mining scenario how long does it take this water to 

move from recharge through the MEA and onward to the north to the discharge areas.  

That’s an important understanding, because if it’s carrying contaminant mass you need to 

kind of know when it’s going to get somewhere.  That could be figured out, and I don’t 

see any of that.  I don’t see any explanation for this seven foot of annual fluctuation.  The 

report it, but there is really no explanation for that.” 

 Crow Butte’s conceptual model ignores recharge that was indicated by the pump 

tests.  See Wireman - at 612 - “So there has to be some recharge within this valley or 

syncline that contains this part of the Chamberlain Pass, and my question is where does 

that happen and how long does it take to get through and where does it go.” 
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 Crow Butte’s conceptual model does not take into account discharge of the 

aquifer which is found to be a large aquifer with only a small amount of identified 

discharge.  See Wireman at 616-617 - re: discharge - “We don’t understand where the 

natural discharge is.  I have a hard time believing, real hard time, that two wells - 40 

GPM - represent all of the discharge from this quite large aquifer.  There has to be more 

discharge somewhere.  That’s a very local discharge point.  But that does not take all the 

water out of this aquifer.  There is no way.” 

 Crow Butte’s conceptual model is based on selectively evaluated data which 

ignored 19 hours of pump test data.  See HT at 375-376 -Data from 19hours pump test 

was assumed to not be useful but was not examined by NRC to determined whether or 

not that assumption was correct - HT at 376 - CBR says it looked at the data and used it 

to refine their work plan (Lewis HT at 377). Kreamer at 389-390 - heterogeneous nature 

that we have agreed on; means that it’s unlikely that with their place of the 3 monitoring 

wells that you would find anything - goes to inadequacy of support for their assumptions 

- Kreamer at 389-390 - underlying assumption that its homogeneous, isotropic - 

Kreamer at 393-394 - assumption of homogeneity that is lynchpin of this one-well 

analysis that didn’t even cover the whole site is based on - no leakage analysis -  

Lewis at 395 “normally with professional judgment you may adjust the curve to fit the 

data.”   Lewis at 397 -answers yes to question ‘aren’t you basically selectively passing 

that line through some points and, to use another phrase, ignoring or bypassing some of 

the other ones at the earlier time data?” Kreamer at 405 - Lewis testimony just said is 

change in transmissivity and thickening of aquifer which is contrary to the operation 
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assumption of using the Theis methodology. Kreamer at 406 - just a small percentage of 

the data matches the curve; you can use it to calculate transmissivity but it’s very poor 

practice; it is fairly meaningless in this regard; transmissivity means absolutely nothing.” 

 Crow Butte failed to sample ephemeral streams and has no plan in place to collect 

such samples.  See Wireman at 644-645 - ephemeral streams should be sampled when 

there is water available whenever that happens - “that’s not unusual in site 

characterization.” “Just the fact that it’s located off the MEA site, in my view, doesn’t 

mean that you shouldn’t sample it.  There is a potential and it should be sort of 

investigated as to whether or not that spring is discharged from the Basal Chadron or 

whether it’s discharged from the Brule or whether it’s discharged from the Arikaree.  

That’s an important understanding because it’s water coming to the surface that people 

use or animals use or is used.” HT at 649-650 - re: Crow Butte commitment to sample 

water when available but lack of plan to actually get that sampled demonstrating lack of 

intent to fulfill commitment to sample water during rain events -  HT 651 - No plan is in 

place to collect water samples during rain events. 

 The method proposed for the collection of baseline data is inherently flawed.  See 

HT 660-662 - Wireman at 661 “The method that they’re proposing is inherently 

flawed….”  

 Crow Butte is not collecting or planning to collect pre-mining baseline sufficient 

to evaluate restoration performance upon closure.  See Wireman, what Crow Butte is 

collecting is not baseline, more like impacted baseline - because at 662 “baseline is pre-

mining…..It’s hard for me to imagine a scenario if your mine unit process, as you go 
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from one mine unit to the next, if your working in a downgrading direction, in this case 

south to north, it’s really hard for me to imagine a scenario where the mine unit that’s 

already been mined and water quality has been altered, that none of that water gets into 

the next mine unit.  I just have a real hard time with that.” 

 Mining activities will change the environmental quality of the water.  See HT 

662-663 - Just the fact that you’re changing the environment there may see that changes 

in the water quality away from that, even upgrading and downgrading through dispersion 

and just the change of the oxidation limit in one area - Wireman at 663 “Yes….You’re 

absolutely correct….And one of the ways that could happen is by lowering the 

potentiometric surface and lowering the water levels and exposing previously-saturated 

materials to an unsaturated condition.” HT 664 - Wireman “Baseline is pre-mining and 

that it is what it is.  If it’s been altered due to mining operations, it’s no longer baseline.” 

HT 666-667 - NRC Dr. Stritz - it is absolutely true that the mine is drastically changing 

the environment in the Basal Chadron at the mine unit. 

 Neither Crow Butte nor NRC Staff have evaluated what happens to the chemical 

transport phenomena when the inward gradient from mining and restoration operations 

ceases.  See HT at 667 - NRC states and CBR concurs that due to inward gradient there is 

no chemical transport phenomena - not addressed is what happens when the inward 

gradient ends? 

 There is significant disagreement concerning the geologic setting and insufficient 

analysis by Crow Butte and NRC Staff.  See Wireman at 670 - The geologic structure at 

MEA is complex; and “there’s apparently significant disagreement out there about the 
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structures that exist here in this part of Nebraska….These rocks have been perturbed.  

There’s no question about that.  There are structural elements here, and they’re apparently 

not very well known, disagreement….[A]lmost all groundwater flow is preferential flow.  

So structure leads to pathways, pathways may or may not move water and so that’s the 

understanding we need…..” 

RE: FRACTURES AND FRACTURE ANALYSIS AND LACK THEREOF - 

 There are numerous fractures, including unmapped joint sets, within the MEA.  

See HT at 672 - 673 - LaGarry - citing OST010 at 5; that there are likely hundreds more 

fractures that are too small to be shown on such a diagram referring to a structural map 

showing the evidence of faults. 

 Crow Butte has failed to do any fracture flow analysis or joint set analysis.  See 

HT at 672-673 [RE: JOINT SET ANALYSIS] - LaGarry “we…directly observed 

hundreds upon hundreds upon hundreds of  parallel joint sets oriented generally 

northwest to southeast and southwest to northeast….[referencing the Maher 2012 poster] 

to demonstrate “the ubiquity of the joint sets.”  LaGarry at 787-788 - joints, fractures and 

faults are all forms of fractures - HT at 791-792 - We’re really interested in whether the 

preferential pathways exist in geologic strata and not necessarily in regards to specific 

delineations of fractures - we just want to know what is the net result associated with 

that.” LaGarry: ‘That’s correct.” HT at 810-812 - fractures can be created by burial, by 

mining activities, by  

 There are a high number of uncertainties associated with Crow Butte’s conceptual 

model.  See Wireman at 676 - “the uncertainties around this are still far to high to be 
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making very many conclusions about the effect of these structures and these faults on 

groundwater flow. Wireman at 676 - there are “two possibilities.  Faults can be 

superhighways for groundwater if they’re permeable and if they’re not gouged up and 

cemented up….and I’ve seen just the opposite where faults are so gouged up that 

groundwater cannot flow across them or in them….I have no idea what these faults do or 

how they might interact with groundwater.  My only comment was maybe we need to 

find out.”  LaGarry at 680-681 - there is a lot of uncertainty - if someone did “a 

satisfactory fracture analysis using inexpensive surface geophysics, lineaments, a 

pedestrian survey….that might bring us closer to having confidence that what they assert 

is true.  At this point, I consider it presumptive.” 

 Crow Butte and NRC Staff have failed to evaluate what would typically be done 

to determine whether there is flow and therefore the conceptual model is inadequate.  See 

Wireman at 678 - “The way we typically approach that is a monitoring well on either side 

of the fault in the same formation.  And if the water levels are drastically different, that 

tells you that the fault is probably a boundary to flow.  If the water levels are similar, it 

tells you the fault is not much of a boundary to flow.” 

 Crow Butte’s hydrogeological analyses are too simplistic for evaluating 

contaminant pathways which is necessary to properly evaluate impacts to the site and 

surrounding areas.  See Wireman at 682 Theis analysis “is a starting point and that it 

helps you determine whether you need more sophisticated analysis.” 

 Small samples found at ISL mining sites are not always able to be extrapolated to 

larger areas.  See NRC Dr. Stritz at 684 - admits that small samples as in the pilot study 
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being discussed could not accurately be extrapolated to the larger commercial operation.  

Likewise, the small one pump test cannot be extrapolated with scientific confidence. 

 Crow Butte’s conceptual model should contemplate that alternate concentration 

levels (ACLs) will be required upon closure.  See Wireman at 694 - “The goal, as stated 

very clearly here, is to go back to baseline concentrations.  And the concern I always have 

with these mines, and it’s becoming, I get the sense that there’s an anticipation these days 

that baseline will not be able to be met from the beginning.  And that anticipation leads 

folks towards a different set of standards and ACLs.” Wireman at 698 - TR says if 

‘restoration efforts are unable to achieve baseline conditions after diligent application of 

best available technology.  It does not say best practicable, and there is a distinct 

difference between those two.” Dr. Stritz - 5(B)(6) actually says consideration of 

practicable corrective actions that limits or as low as reasonable achievable…. “Have 

they used all the reasonable technologies that are available and made the effort.” 

 Not all data is qualitatively the same for purposes of evaluating impacts.  See 

LaGarry at 739-740 - not all data is equally helpful and or useful for all purposes - “just 

the fact that there is a preponderance of data intended to help somebody harvest uranium 

from rocks underground doesn’t necessarily mean it applies to any other purpose.” 

 Fieldwork is required to verify conceptual models and Crow Butte’s failure to do 

sufficient fieldwork to verify assumptions makes its model inadequate.  See LaGarry at 

741 - it takes fieldwork -  

 Crow Butte’s failure to do seepage analysis indicates that its mitigation plans are 

based on unsupported speculation.  See HT at 773-774 - Crow Butte does not do any 
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seepage analysis to evaluate how well the spill protection programs would work before 

the material actually seeps into the ground. LaGarry at 776 - if a spill landed on an 

unmapped joint set, the contaminants could go to the aquifer in a short time.   

 The High Plains Aquifer is present at the MEA.  See LaGarry at 836 - High Plains 

Aquifer, Oglalla Group, is present at Marsland MEA. 

 There are substantial differences between the evaluation of data for commercial 

production purposes compared to environmental safety and contaminant transport 

purposes.  See Kreamer at HT 866-867 - conceptual model for production is not the same 

as model for safety - i.e., contaminant transport - for which the simplified models are 

inadequate -  Further Kreamer at 909-910 - Assuming homogeneity may be sufficient for 

purposes of well operations because it goes to efficiency of the operation, not to 

contaminant flow - “But from a contaminant standpoint, the homogeneities that are not 

embodied in this picture become really important.”  There could be a superhighway level 

preferential pathway that would not be noticed until closure under current protocols.  

Kreamer at 924-925 - the WinFlow software is probably fine for operations and 

production but is not appropriate for evaluating contaminant flow.  HT 997-998 - “For 

many mining operations, I believe, exceptions don’t matter.  They are not important.  But 

from a contaminant hydrology standpoint, they are crucial….the fact that there is no 

fracture analysis” which would show if there is a trough in the MEA that could be a 

preferential pathway.  Kreamer at 459-460 - averages might be okay for production “But 

remember we’re talking about closure.  We’re talking about the potential for migration 

and the potential for risk and vulnerability.” At 460 “the average values, while good for 
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production, might not be as good for the overall safety and calculations of risk and 

movement.” 

 The parties agreed that there are heterogeneities within the system at the MEA.  

See HT at 910 - The aquifer probably does show containment under homogeneous 

isotropic conditions when “we all acknowledge that this particular formation and all the 

parties are agreed that this is a heterogeneous system.” HT at 910. 

 Crow Butte modified its models to fit desired results.  See HT at 924 - CBR 

Lewis admitted that when they didn’t like the results in current data, they changed the 

transmissivity in order to better match historical data rather than match the current data. 

 Small heterogeneities can have large consequences in terms of contaminant 

transpoert.  See Kreamer at 953-954 - water percolates through clay and has the potential 

to change its water quality dramatically.  Water flowing through fractures in reducing 

zones especially has the potential for water quality to change dramatically - Kreamer at 

957-958 - you have potential for different redox conditions above the formation - there’s 

the possibility of preferential absorption that goes on in an unstressed condition.  If you 

stress the condition by pumping and injecting, you have the possibility of pulsing water 

and the water quality differences might be completely different.  Kreamer at 997 - “A 

single fracture can totally destroy a community, it can totally poison people, it can totally 

wreak havoc.” 

 There is leakage through the overlying strata indicating lack of confinement.  See 

Kreamer at 450-451 - I believe there’s evidence of leakage through the overlying strata, 
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so that would be lack of confinement.” At 451 - “it could be called a leaky confined 

aquifer.” 

 Crow Butter should have followed up once tests or data raises an issue.  See  

Wireman HT at 594 explains what should be done - (1) some basis to raise an issue based 

on professional judgment; (2) then to demonstrate what is or is not happening through 

monitoring and data analysis. 

 The Theis Drawdown curve for Monitor Well 3 presented in CBR016 at 82 is a 

textbook example of a curve indicating a recharge boundary as depicted in CBR029 at 13. 

[HT 1021-22.] 

 One possible explanation for this recharge boundary is potential fracturing or 

faulting evidenced by coincident troughs through the different aquifers in the vicinity of 

Monitor Well 3.  [HT 1018-21.]  

 Neither CBR, nor NRC Staff presented any analysis of this offset and its potential 

explanation for the apparent recharge boundary. 

Conclusions of Law 

  The NRC Staff violated NEPA by failing to take a hard look at the contaminant 

pathways and/or preferential pathways at the MEA and the surrounding areas as required 

by NUREG 1569 2.6 and 2.7.  NEPA was further violated when NRC Staff failed to 

follow up on issues raised by data presented by Crow Butte and failed to require Crow 

Butte to do a seepage analysis in support of its spill protection plan, a fracture flow 

analysis or joint set analysis, fieldwork or any testing of the proposition that there is a 
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connection between the overlying leaky aquitard and other water sources and that there is 

connection between the Arikaree, the alluvium and the Niobrara River.  The courts are 

very clear with respect to an agency’s statements in a NEPA document that “[a] 

conclusory statement unsupported by empirical or experimental data, scientific 

authorities, or explanatory information of any kind not only fails to crystallize the issues, 

but affords no basis for a comparison of the problems involved with the proposed project 

and the difficulties involved in the alternatives.” Seattle Audubon Society v. Moseley, 798 

F. Supp. 1473, 1479 (W.D. Wash. 1992), aff’d 998 F.2d (9th Cir. 1993).  

 In order to meet the NEPA requirements “an agency must set forth a reasoned 

explanation for its decision and cannot simply assert that its decision will have an 

insignificant effect on the environment.” Marble Mountain Audubon Society v. Rice, 914 

F.2d 179, 182 (9th Cir. 1990), citing Jones v. Gordon, 792 F.2d 821 (9th Cir. 1986).  The 

NRC Staff failed to provide such reasoned explanation and therefore violated NEPA. 

 The NRC Staff improperly relied on Crow Butte’s unsupported conclusions and 

assumptions despite data presented raising additional questions, in violation of NEPA.  

NEPA prohibits reliance upon conclusions or assumptions that are not supported by 

scientific or objective data. Citizens Against Toxic Sprays, Inc. v. Bergeland, 428 F.Supp. 

908 (1977). “Unsubstantiated determinations or claims lacking in specificity can be fatal 

for an [environmental study] .... Such documents must not only reflect the agency’s 

thoughtful and probing reflection of the possible impacts associated with the proposed 

project, but also provide the reviewing court with the necessary factual specificity to 
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conduct its review.” Committee to Preserve Boomer Lake Park v. Dept. of Transportation, 

4 F.3d 1543, 1553 (10th Cir. 1993).  

 The uncertain, conflicting descriptions of the material composition of the BC/CP 

is not “complete and accurate in all material respects” in violation of NRC Regulations 

Section 40.9. [10 C.F.R. 40.9] 

 The lack of certainty regarding the material composition of the BC/CP 

demonstrates that NRC Staff failed to comply with the requirements of NUREG 1569 

Section 2.6.2 and 2.6.3. 

 Despite the obvious departure of the measured drawdown from the fitted curve, 

particularly in Monitor Well 3, NRC Staff did not require CBR to describe the probable 

cause, such as a likely recharge boundary, in violation of NUREG 1569 Section 2.7.3(3) 

that specifies, “it is important for the reviewer to ensure that where fitted curves deviate 

from measured drawdown, the applicant explain the probable cause of the deviation (e.g. 

leaky aquitards, delayed yield effects, boundary effects, etc.).” 

 As adduced at the hearing, CBR’s Technical Report, SER and NRC Staff’s analysis 

in the EA are focused on the operational performance of the proposed mine but fall short 

in adequately analyzing contaminant hydrogeology and restoration performance.  This 

fails to fulfill NRC’s obligations under 10 C.F.R. §51.103(a) (4) to state in the record of 

decision that it “has taken all practicable measures within its jurisdiction to avoid or 

minimize environmental harm from the alternative selected, and if not, to explain why 

those measures were not adopted” and violates NUREG 1569 Section 2.7.3(3) requiring 
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that NRC Staff ensure the Applicant, “describe all hydraulic parameters used to determine 

expected operational and restoration performance.” 

D. Contention 2 (Concern 4) 

(4) whether the final EA contains unsubstantiated assumptions as to the 
isolation of the aquifers in the ore-bearing zones. 

Findings of Fact 

 The final EA contains unsubstantiated assumptions as to the isolation of the 

aquifers in the ore-bearing zones. 

 Neither NRC nor Crow Butte conducted any sensitivity analysis to determine if its 

assumptions were correct. See HT 500-502.  Crow Butte’s Lewis:  “I am not willing to do 

a leakage analysis of the system that I am convinced does not have a significant 

characteristic.” HT at 502. 

 Neither NRC nor Crow Butte did any analysis to demonstrate that anisotropy 

doesn’t exist.  See HT at 538 - Judge Wardwell - “do you have any analysis that 

demonstrates with that range of wells, that you’ve got the accuracy to justify the position 

that anisotropy doesn’t exist?” Crow Butte admits “No. “  

  NRC Staff and Crow Butte reach conclusions that are contrary to 70 years of 

research and study literature.  See HT at 624-626 - CBR/NRC make the case for their 

assumptions concerning the local geological setting related to the Pine Ridge escarpment 

and the Cochran Arch and Black Hills Uplift - CBR’s case that the ‘marker beds’ of the 
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Whitney Ash (upper and lower) were deposited and were not offset by any activity at the 

Pine Ridge; and that the Arikaree and the Brule were affected by erosion north of the Pine 

Ridge but were not affected by erosion south of the Pine Ridge or less erosion south of 

the Pine Ridge - The Pine Ridge is the northern boundary of the High Plains Aquifer - 

NRC Staff Dr. Stritz at 625 - So NRC and CBR conclusion is neither the Basal Chadron 

nor the Arikaree and the Brule were affected by any uplift associated with past geologic 

action - HT at 625 - LaGarry at 625-626 - says 70 years of research says otherwise -  

 NRC Staff incorrectly assumes that the Crow Butte MEA site will perform on the 

large scale as is indicated by the one pump test.  See HT at 660 - NRC Dr. Stritz mentions 

that in a pilot project the NRC has observed that adjacent mine units can impact each 

other in ways that require adjustment of restoration values from baseline to alternates.  

Despite the foregoing, NRC assumes in the EA w/o support that Crow Butte will not 

require such adjustments. 

 NRC Staff and Crow Butte incorrectly assume without support that activities 

within adjacent mine units will not impact baseline in mine units coming into operation.  

See Wireman, what Crow Butte is collecting is not baseline, more like impacted baseline 

- because at 662 “baseline is pre-mining…..It’s hard for me to imagine a scenario if your 

mine unit process, as you go from one mine unit to the next, if your working in a 

downgrading direction, in this case south to north, it’s really hard for me to imagine a 

scenario where the mine unit that’s already been mined and water quality has been 

altered, that none of that water gets into the next mine unit.  I just have a real hard time 

with that.” 
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 NRC Staff and Crow Butte conclusions made without fieldwork or fracture 

analysis are presumptive and without support.  See LaGarry at 680-681 - there is a lot of 

uncertainty - if someone did “a satisfactory fracture analysis using inexpensive surface 

geophysics, lineaments, a pedestrian survey….that might bring us closer to having 

confidence that what they assert is true.  At this point, I consider it presumptive.” 

 NRC Staff and Crow Butte assume without support that there is no USDW under 

the Sundance Formation.  See HT 708 - Crow Butte confirms that ‘none of the formations 

have the potential to serve as a USDW’ but later is not able to state how they know 

there’s no USDW under the Sundance Formation - that is an unsubstantiated assumption 

per Concern 4 -Wireman at 709 - how is it known that there is no USDW below the 

Dakota and the Jurassic rocks -  in the Rockies, the Madison Formation occurs below 

these rocks -  CBR’s Pavlick at 737 - DDW at Marsland would be injecting into the 

Lower Dakota, Morrison and Sundance Formation - “And there are no aquifers that meet 

the definition of USDW below the injection zone of those three formations.” Follow up 

HT at 847-848 - Re: there being no USDWs below the injection zone of the DDW, there 

is no support for that presumption in the record. 

 NRC Staff and Crow Butte assume without support that no seepage analysis is 

required to determine that their spill protection plans will be effective.  See HT at 

773-774 - Crow Butte does not do any seepage analysis to evaluate how well the spill 

protection programs would work before the material actually seeps into the ground.  HT 

at 775 - re: speculative and unsupported supposition that if a leak happens it will be 
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extremely limited laterally and vertically -  LaGarry at 776 - if a spill landed on an 

unmapped joint set, the contaminants could go to the aquifer in a short time.   

Conclusions of Law 

  The NRC Staff violated NEPA and NRC Regulations when it accepted Crow 

Butte’s unsupported theories without requiring a fracture analysis, joint set analysis and 

verification of contaminant pathways and/or preferential pathways or lack thereof.  The 

courts are very clear with respect to an agency’s statements in a NEPA document that “[a] 

conclusory statement unsupported by empirical or experimental data, scientific 

authorities, or explanatory information of any kind not only fails to crystallize the issues, 

but affords no basis for a comparison of the problems involved with the proposed project 

and the difficulties involved in the alternatives.” Seattle Audubon Society v. Moseley, 798 

F. Supp. 1473, 1479 (W.D. Wash. 1992), aff’d 998 F.2d (9th Cir. 1993).  

 The proposed deep disposal well is inadequately characterized and rests without 

further analysis on the existing CBR mine site in violation of NUREG 1569 Section 

6.1.3(13). 

RULING 

 The Board rules in favor of the Tribe, against Crow Butte and NRC Staff on 

contention 2, revokes the license amendment for the MEA, and affirms that the NRC 

Staff failed to comply with the Atomic Energy Act and NEPA. 

 There is not enough evidence in the record, nor sufficient analysis and synthesis of 

!  47



the available information to support a FONSI.  Lingering questions remain about the 

nature of groundwater levels and flow directions in the both the mining aquifer and the 

overlying aquifer.  The potential for vertical communication between the aquifers has not 

been conclusively ruled out by the evidence presented in the record. 

 There is not enough evidence in the record to have scientific confidence in Crow 

Butte’s conceptual model of the geologic setting. 

 The NRC Staff failed to take a ‘hard look’ at Crow Butte’s data, analyses and 

conceptual model. 

 NRC Staff accepted explanations for Pump Test deviations that do not comply with 

the standards in NUREG 1569. 

 NRC Staff accepted pre-operational baseline data that is insufficient to assess 

whether mining will have an impact at the MEA and the surrounding areas as required by 

NUREG 1569. 

 The lack of evidence in the record supporting an accurate understanding of the pre-

mining conditions at the CBR site precludes making the informed impact assessments 

that could support a FONSI. 

 The EA fails to meet the requirements of the National Environmental Policy Act 

(NEPA), 42 U.S.C. §§ 4231, et seq., and implementing regulations, including NRC 

regulations in 40 C.F.R. Part 51, specifically including 10 CFR §51.45, §51.10, §51.70, 

and §51.71, because the Final EA does not provide analyses that are adequate, accurate, 

and complete in all material respects to describe the affected area and environment. 

 The only way to address this lack of scientific rigor at licensing is to require an 
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Environmental Impact Statement that specifically addresses the conditions established in 

the record. 

 The EIS must include an assessment of regional conditions, specifically including 

the Town of Crawford, NE, sufficient to determine whether, and in what ways, the mining 

activities are affecting local groundwater quality and levels, and what, if any, impacts 

from either mining activities to surface water, or surface water to mining activities may 

be occurring.  

  In addition to the EIS, the Board orders the following license conditions be 

added: 

1.  Monitoring of the Niobrara River and the contributing alluvium downstream from the 

MEA. 

2.  Analysis and monitoring of the likely discharge area into the White River. 

3.  Identification of the ground water sources of the seeps, springs, wetlands and streams 

in the MEA. 

4.  Conclusive determination, through direct observation and field work, of the fractures 

and joints within the MEA and surrounding areas. 

5.  Mapping of any lineaments in the license area and correlation with known faults or 

fractures within the MEA and surrounding areas. 

6.  Analysis and evaluation of seepage, average residence times, of whether there is a 

trough in the MEA and of the connection between the Arikaree, emphemeral drainages 

and the alluvium and Niobrara River. 

7.  Additional pump testing to demonstrate aquifer confinement, or lack thereof, and use 
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of more sophisticated techniques of hydrogeological analysis with a view to identifying 

preferential pathways and contaminant transport.  

Dated this  3rd day of December, 2018. 

Respectfully submitted, 

____/s/____________________________ 
David Frankel 

Counsel for the Oglala Sioux Tribe 
770 L Street, Suite 950 
Sacramento, CA 95814 
Telephone: (916) 250-0215 

Facsimile: (530) 463-9428 
E-mail:  arm.legal@gmail.com   

________/s/________________________ 
Thomas J. Ballanco 
Counsel for the Oglala Sioux Tribe 
P.O. Box 585 
Douglas City, CA 96024 
(650) 296-9782 
E-mail:  HarmonicEngineering@gmail.com 
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