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BEFORE THE PRESIDING OFFICER 

In the Matter of 

HYDRO RESOURCES, INC. 
2929 Coors Road, Suite 101 
Albuquerque, New Mexico 87120 

) 
) Docket No. 40-8968-ML 
) 
) (Leach Mining and Milling License) 
) 

NRC STAFF'S MOTION TO STRIKE MATERIALS FROM THE RECORD, 
OR, IN THE ALTERNATIVE, FOR LEA VE TO FILE A REPLY 

INTRODUCTION 

Pursuant to the Presiding Officer's unpublished order dated April 21, 1999 ("Memorandum 

and Order (Questions)" (April 21 Order), the staff of the Nuclear Regulatory Commission (Staff) and 

licensee Hydro Resources, Inc. (HRI) filed answers to the questions on May 11, 1999. In accordance 

with the April 21 Order's discretionary terms, Intervenors Eastern Navajo Dine Against Uranium 

Mining (ENDAUM), Southwest Research and Information Center (SRIC), Marilyn Morris, and 

Grace Sam (Intervenors) chose not to file answers by the May 11, 1999, deadline. See April 21 

Order, at 4, Cj[<J[ 1-2.1 Instead, on May 25, 1999, they filed "Intervenors' Joint Response To HRI's 

And The NRC Staff's Responses To The Presiding Officer's April 21, 1999 Memorandum And 

Order (Questions)" (Joint Response), as had been authorized by the Presiding Officer. See April 21 

1 By agreement of the parties, a one-day extension of the May 10 answer date was granted. 
Similarly, the parties agreed to a one-day extension of the May 24 response date. · 
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Order, at 4, <J[ 3. The Joint Response includes as Exhibits 1-4 affidavits of Dr. Richard Abitz, 

Michael Wallace, Dr. Spencer Lucas, and Dr. Michael Sheehan.2 

However, portions of the Joint Response, and the supporting affidavits, improperly introduce 

new arguments, models, and concepts, in belatedly answering the Presiding Officer's questions, and 

go far beyond responding to the Staff's and HRI' s May 11 answers. This new material should not 

be accepted for consideration in this proceeding, unless the Presiding Officer gives the Staff adequate 

time to file replies. The material which the Presiding Officer is requested to strike is as indicated 

in the lined-out copies of the Joint Response brief, and the affidavits of Mr. Wallace, Dr. Abitz, and 

Dr. Lucas, which are attached hereto as Staff Exhibits A, B, C, and D, respectively.3 

DISCUSSION 

I. Motion To Strike 

Pursuant to 10 C.F.R. § 2.1209(a), a presiding officer has the general authority to "[r]egulate 

the course of the hearing and the conduct of the participants." Implicit in this grant of authority is 

the duty to ensure that a presiding officer's orders are followed, in order to achieve a fair hearing and 

maintain order. See 10 C.F.R. § 1209(a). Included within this general authority is the specific power 

to strike cumulative material from the record. See 10 C.F.R. § 2.1233(e). As discussed below, in 

filing the Joint Response, the Intervenors have ignored the terms of the April 21 Order, and have 

2 Copies of the attachments to the affidavits were not received until May 27, 1999. 

3 Staff.Exhibits A-D were made from copies of the electronic versions of these documents 
received from the Intervenors. Electronic versions of the attachments to the affidavits were not 
received from the Intervenors. Page numbers between the electronic versions and the executed copies 
are not consistent~ To avoid confusion, cites herein are to paragraph and section numbers, rather 
than to page numbers, of the Intervenors' May 25 filings. 
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filed cumulative material, both of which work to the detriment of the Staff's right to a fair hearing. 

Accordingly, pursuant to 10 C.F.R. §§ 2.1209(a) and 2.1233(e), the Staff moves the Presiding 

Officer to strike parts of the Joint Response, and the supporting affidavits. 

The April 21 Order was structured to allow for a round of answers to the questions it 

propounded, followed by around ofresponses to the answers. See April 21 Order, at4, ']['][ 1-3. The 

April 21 Order also specified that any requests for extensions of time to the deadlines it imposed 

were to be filed by April 28, 1999. See id., at 4, CJ[ 5. 

Without any explanation, and in the absence of any request for an extension of time, the Joint 

Response legal brief includes a section titled "Responses To Questions 1-8." See Section III of the 

Joint Response. Section III, to the extent it goes beyond directly responding to the Staff's and HRI' s 

May 11 answers, is clearly not authorized by the terms of the April 21 Order. To allow all of the 

Section III responses into the record at this time, when the Staff has no right of making a technical 

reply, would unfairly prejudice the Staff's case. By failing to file timely answers to the April 21 

Order's questions, the Intervenors waived their right to answer those questions. The Intervenors' 

answers are, accordingly, properly subject to being stricken from the record. 

At this stage of the proceeding, with respect to Section 8 issues, the Intervenors are properly 

limited to responding to the Staff's and HRI's May 11 answers. See April 21 Order, at 4, CJ[ 3. The 

Intervenors are attempting instead to introduce new material in their Joint Response, at a time when, 

under the terms of the April 21 Order, the Staff would have no opportunity to comment on the new 

material. This Intervenor gambit obviously seeks to unfairly deny the Staff any rebuttal opportunity. 

Accordingly, the Joint Response's new arguments, models, and concepts specified below should be 
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stricken from the record. Alternatively, the Presiding Officer should grant the Staff leave to file 

replies to the new information.4 

A. Strike Portions of Wallace Response Affidavit 

Portions of the "Response Affidavit of Michael G. Wallace," dated May 20, 1999, and 

attached to the Joint Response as Exhibit 2 (Wallace Affidavit), are particularly objectionable and 

should be stricken from the record. Specifically, the Staff requests the Presiding Officer to strike 

<JrcJ[ 5-27, and <J[ 51, of the Wallace Affidavit, and all new exhibits referenced therein.5 

These portions of the Wallace Affidavit rely on a new contaminant transport model Mr. 

Wallace has created. As is evident from his statements (see, e.g., <J[ 26), Mr. Wallace could have 

created this transport model much earlier in this proceeding, at a time when the other parties would 

have had the opportunity to provide their comments. Even assuming that until Mr.Wallace read the 

April 21 Order, the need to create such a model had not occurred to him (see <J[ 21), the Intervenors 

made no motion to extend the May 10 date by which answers to the Presiding Officer's questions 

were due. See April 21 Order, at 4, <J[ 5. Instead, without any explanation or excuse, the Intervenors 

submitted Mr. Wallace's new model at the very end of the Section 8 phase of the proceeding. 

Even if the Presiding Officer views the model as a legitimate effort to respond to the April 

21 Order's question 3, the well to which the model pertains is on United Nuclear Corporation (UNC) 

4 Due to the technical nature of the new information, particularly the attachments to the new 
affidavit of Michael Wallace, to adequately respond the Staff estimates it would need until July 1, 
1999, or two weeks after the Presiding Officer rules on this motion, whichever time is later. 

5 By contrast, other portions of the Wallace Affidavit reflect the type of response ailowed for 
by the April 21 Order, at 4, <J[ 3. See, e.g., Wallace Affidavit <J[<J[ 29-44, and 46-50. 



• 

- 5 -

land, and the futervenors provide no evidence that this is a "private well"6 within the scope of 

question 3. See April 21 Order, at 2, <][ 3. Mr. Wallace's new model is thus not responsive to the 

relevant question. 

Additionally, <][ 51 of the Wallace Affidavit introduces new testimony regarding 

"environmental" costs of $3,000 to $4,000 per acre foot of water. No showing is made as to why 

Mr. Wallace waited until now to offer this opinion . 

Accordingly, for the reasons stated above, the Presiding Officer should strike<][<][ 5-27, and 

<][ 51, and other lined-out portions, as indicated on Staff Exhibit B attached hereto, and strike all new 

exhibits referenced therein. . 

B. Strike Portions of Abitz Response Affidavit 

Portions of the "Affidavit of Dr. Richard J. Abitz fu Response To The Presiding Officer's 

Questions fu The Memorandum And Order Of April 21, 1999," dated May 21, 1999, and attached 

to the Joint Response as Exhibit 1 (Abitz Affidavit), should be stricken from the record. 

Specifically, for the following reasons, the Staff requests the Presiding Officer to strike portions of 

<][ 16, and<][<][ 20-22, of the Abitz Affidavit, and all new exhibits referenced therein. 

Dr. Abitz introduces the concept of "reaction kinetics" to the proceeding. Dr. Abitz links this 

concept to his charge that it is only "speculation" as to whether groundwater concentrations of 

uranium and other redox-sensitive ions in ore zones at HRI's Church Rock site will decrease (i.e., 

6 Mr. Wallace attempts to convert the UNC well into a private well by citing to page 16 of 
the May 6, 1999, affidavit of Craig Bartels, filed by HRI on May 11, 1999. See Wallace Affidavit, 
at<][ 25. Mr. Bartels makes no reference to the UNC well as a private well. 
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precipitate from solution) as groundwater moves away from the ore zones. Abitz Affidavit, at<][ 16.7 

However, instead of explaining what "reaction kinetics" means, he faults the Staff's William Ford 

for not providing any information on the topic in Mr. Ford's May 11, 1999, affidavit (attached as 

Exhibit 1 to the "NRC Staff Response To Questions Posed In April 21 Order") .. See Abitz Affidavit, 

at<][ 16. As a scientist testifying in an adjudicatory proceeding, Dr. Abitz has a duty to explain the 

meaning of any new technical concepts he introduces, and to discuss how the concept is relevant to 

the question of whether the Deutsch studies' findings apply to HRI's Church Rock site. Despite 

being on notice for more than two years (since the February, 1997, FEIS publication date) that the 

Staff was relying on the Deutsch studies, and other relevant studies cited in the 1997 FEIS,Dr. Abitz 

and the Intervenors unfairly seek to create doubt at the last minute, at a time when the Staff has no 

right of making a technical reply. 

Unless the Presiding Officer strikes portions of Abitz Affidavit<][ 16, or allows the Staff to 

file a technical reply, a cloud of doubt will be unfairly cast over the validity of the Deutsch studies. 

In<][<][ 20-22 of the Abitz Affidavit, Dr. Abitz addresses question 3 of the April 21 Order, 

which asked about effects on private water wells. See April 21 Order, at 2, <][ 3. Dr. Abitz's answer 

is not responsive to the Presiding Officer's question, as it refers to the potential placement of future · 

wells, rather than the present location of any private wells. Dr. Abitz also variously references the 

7 Dr. Abitz's criticism is made in the context of his attack on Mr. Ford's reliance on studies 
conducted by W.J. Deutsch, and published in 1983 (Aquifer Restoration at In-Situ Leach Uranium 
Mines: Evidence for Natural Restoration Processes, NUREG/CR-3136) and 1985_(Method of 
Minimizing Ground-Water Contamination From In-Situ Leach Uranium Mining: NUREG/CR- . 
3709). These studies, which are referenced in the 1997 Final Environmental Impact Statement 
(FEIS), at page 4-39, support the Staff's conclusion that uranium and other redox-sensitive ions will 
not migrate very far from HRI' s well fields, thus preventing the spread of contamination outside the 
"."ell field area. See Mr. Ford's May 11, 1999, affidavit, at<][ 12. 
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new Wallace transport model, and the proffered testimony of Dr. Lucas, in support of his response 

to the Presiding Officer's question 3. As discussed in Section A, supra, and Section C, infra, the 

new Wallace model, and the proffered testimony of Dr. Lucas, should not be accepted in this 

proceeding, and references to those items should also be stricken. 

Accordingly, for the reasons stated above, the Presiding Officer should strike the lined-out 

portions of <J[ 16, and <J[<J[ 20-22, as indicated on Staff Exhibit C attached hereto, and strike all new 

exhibits referenced therein. 

C Strike The Entire Lucas Response Affidavit 

The "Response Affidavit of Dr. Spencer G. Lucas," dated May 20, 1999, and attached (with 

enclosures) to the Joint Response as Exhibit 3 (Lucas Affidavit), should be stricken from the record. 

Dr. Lucas is a new witness, and acceptance of his proffered testimony at this time would unfairly 

prevent the Staff from filing any technical comments on its substance, or on the qualifications of Dr. 

Lucas. Unlike portions of the Wallace Affidavit and the Abitz Affidavit, which simply reiterate 

previously-filed testimony on which the Staff has had an opportunity to comment, and to which the 

Staff is not now objecting, admitting the Lucas Affidavit would impose substantial prejudice on the 

Staff. 

As discussed above, the April 21 Order was structured to allow for a round of answers to the 

questions it propounded, followed by a round of responses to the answers. See April 21 Order, at 

4, <J[<J[ 1-3. Admitting the Lucas Affidavit now, absent any further order, would deny the Staff any· 

opportunity to file comments on Dr. Lucas' opinions, contrary to what the April 21 Order intended. 

The Intervenors proffer the Lucas Affidavit, which provides Dr. Lucas' answers to the April 21: 
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Order's questions 2 and 8, without any explanation for their failure to comply with the April 21 

Order. By failing to file timely answers to the April 21 Order's questions, the Intervenors waived 

their right to answer those questions. Accordingly, the entire Lucas Affidavit is properly subject to 

being stricken from the record. 

Moreover, the Intervenors make no showing as to why Dr. Lucas' testimony should not be 

viewed as cumulative. Dr. Lucas'<]{<]{ 4-7, submitted in answer to the April 21 Order's question 2, 

duplicate<]{<]{ 28-44 of the Wallace Affidavit, to which the Staff is not objecting. Dr. Lucas admits 

that his answer to question 2 is "intended to supplement his [Wallace's] response." Lucas Affidavit, 

<JI 4. His concurrence with Mr. Wallace's January, 1999, testimony further emphasizes the 

cumulative nature of the Lucas Affidavit. See Lucas Affidavit, <JI 5. Similarly, as Mr.Wall ace states, 

the Lucas Affidavit duplicates Dr. Staub's January, 1999, testimony. See Wallace Affidavit, <JI 31. 

Additionally, Dr. Lucas'<]{<]{ 8-15, submitted in answer to the April 21 Order's question 8, duplicate 

'Il'Il 52-53 of the Wallace Affidavit, and 'Il'Il 23-24 of the Abitz Affidavit. Except to the extent that 

these Wallace and Abitz affidavit sections reference the Lucas Affidavit, the Staff is not objecting 

to those portions of the Wallace and Abitz Affidavits. Thus, due to its cumulative nature, the Lucas 

Affidavit is properly subject to being struck from the record pursuant to 10 C.F.R. § 2.1233(e). 

Accordingly, for the reasons stated above, the Presiding Officer should strike the entire Lucas 

Affidavit from the record (as indicated in Staff Exhibit D attached hereto), along with all of its 

attachments. 
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D. Strike Portions of Joint Response Brief Section III 

Significant portions of Section III of the Joint Response legal brief, titled "Responses To 

Questions 1-8," are not authorized by the te~s of the April 21 Order, and should, accordingly, be 

struck from the record. For ease of reference, each portion of Section III is addressed separately 

below. 

1. Section (1) (A) (1) 

The Staff does not object to this section, as it does not improperly introduce new material. 

Here, the Intervenors reference various filings previously made in this proceeding, on which the Staff 

has had an opportunity to respond. 

2. Section ( 1) (A) (2) 

The Staff moves to strike the third paragraph of this section, in which the concept of 

"reaction kinetics" is referenced. As discussed in Section B, supra, no showing is made as to why 

Dr. Abitz waited until now to reference "reaction kinetics" in support of his opinions . 

3. Section (1) (B) 

To the extent this section of the Joint Response brief references the opinions of Dr. Lucas, 

the Staff moves to strike those references, for the reasons discussed in Section C, supra. Dr. Lucas 

has not previously been proffered as an expert in this proceeding, and the Staff has had no 

opportunity to assess the weight his opinions should be given. 
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4. Section (1) (C) 

The Staff moves to strike this section of the Joint Response brief, which references the new 

transport model Mr. Wallace has created. As discussed in Section A, supra, no showing is made 

as to why Mr. Wallace waited until now to introduce such a model in support of his opinions. 

5. Section (2) (A) 

To the extent this section of the Joint Response brief references the opinions of Dr. Lucas, 

the Staff moves to strike those references, for the reasons discussed in Section C, supra. Dr. Luc.as 

has not previously been proffered as an expert in this proceeding, and the Staff has had no 

opportunity to assess the weight his opinions should be given. 

6. Section (2) (B) 

As indicated in Staff Exhibit A attached hereto, the Staff moves to strike most of the last 

paragraph of this sectiop. of the Joint Response. As discussed in Section A, supra, no showing is 

made as to why Mr. Wallace waited until now to introduce his new transport model, and to offer his 

opinion pertaining to the "environmental" costs of $3,000 to $4,000 per acre foot of water. The Staff 

thus objects to the legal brief' s references to these new opinions. 

7. Section (3) (A) 

To the extent this section of the Joint Response brief references certain opinions of Dr. Abitz, 

which in tum reference the new Wallace transport model, and the proffered opinions of Dr. Lucas, 

the Staff moves to strike those references, for the reasons discussed in sections A and C, supra. 
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8. Section (3) CB) 

The Staff moves to strike most of Section III (3) (B) of the Joint Response, for the reasons 

discussed in Section A, supra. This section references the new Wallace transport model, and 

unfairness would result if this argument is considered in the absence of any Staff technical response 

to the model. 

9. Sections (4)-(7) 

The Staff does .not object to these sections of the Joint Response, which reply to the answers 

made by the Staff and HRI to questions 4-7 of the April 21 Order. These sections do not improperly 

introduce new material. While Section 4 relies largely on a May 21, 1999 affidavit of Dr. Michael 

Sheehan (attached to the Joint Response as Exhibit 4, with enclosures), this affidavit simply 

reiterates his earlier testimony, or relies on existing, publicly-available information. Section 5 relies 

largely on previously-filed environmental justice arguments made by the Intervenors. 8 Similarly, 

Sections 6 and 7 cite previously-filed arguments made by the Intervenors on National Environmental 

Policy Act (NEPA) issues, or otherwise rely on publicly-available information. Accordingly, since 

Sections 4-7 reference various filings previously made by the Intervenors jn this proceeding, or 

otherwise rely on publicly-available information, the Staff has no objection to these sections of the 

Joint Response. 

8 Section 5 also cites some of the previously-filed testimony of Dr. Robert Bullard. The 
Staff's motion to strike Dr. Bullard's proffered testimony is pending. See "NRC Staff's Response 
To Intervenors' Presentations On Environmental Justice Issues," dated April 1, 1999, at 5-6. If this 
April 1 motion is granted, Section S's references to Dr. Bullard's proffered testimony would need 
to be stricken as well. 
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10. Section III (8) 

To the extent this section of the Joint Response brief references the opinions of Dr. Lucas, 

the Staff moves to strike those references, for the reasons discussed in Section C, supra. Dr. Lucas 

has not previously been proffered as an expert in this proceeding, and the Staff has had no 

opportunity to assess the weight his opinions should be given. 

Accordingly, for the reasons stated above, the Presiding Officer should strike portions of the 

Joint Response legal brief, as indicated on Staff Exhibit A attached hereto, and strike all new exhibits 

referenced therein. 

II. Motion For Leave To File A Reply 

Under the terms of the April 21 Order, the Staff has no right to reply to the Joint Response. 

As indicated above, the Staff's first preference is that portions of the Joint Response and its 

supporting exhibits be stricken from the record. There is no excuse for the Intervenors to have 

waited until this stage of the proceeding before attempting to introduce into the record the new 

material outlined above. 

For any such material which the Presiding Officer declines to strike from the record, the Staff 

hereby requests leave to file a reply. If the reply motion is granted, the Staff also requests the 

Presiding Officer to specify in the order granting the reply motion that the Intervenors do not thereby 

have any right of.response, absent a showing that the Intervenors are unfairly prejudiced by new 

information. The Staff submits that such a restriction would be necessary in order to avoid further 

prolonging this phase of the hearing, now scheduled to be concluded by July 23, 1999. 
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CONCLUSION 

The Presiding Officer needs to insert some discipline into this proceeding. Until now, the 

Intervenors have had free rein to make their case in the manner they thought best. Such freedom, 

however, should not include being able to ignore the Presiding Officer's orders. Parts of the Joint 

Response do just that Those parts should accordingly be struck from the record . 

Dated at Rockville; Maryland 
this 10th day of June, 1999 

Respectfully submitte 

~(/J 
Counsel for NRC Staff 
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STAFF EXHIBIT A 

UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

ATOMIC SAFETY AND LICENSING BOARD 

Before Administrative Judge Peter B. Bloch, Presiding Officer 
and Robin Brett, Special Assistant 

In the Matter of 

HYDRO RESOURCES, INC. 
(2929 Coors Road, Suite 101 
Albuquerque, NM 87120) 

) 
) 
) 
) 
) 

~~~~~~~~~~~~~~-) 

Docket No. 40-8968-ML 
ASLBP No. 95-706-01-ML 

INTERVENORS' JOINT RESPONSE TO HRl'S AND THE NRC STAFF'S 
RESPONSES TO THE PRESIDING OFFICER'S 

APRIL 21, 1999 MEMORANDUM AND ORDER (QUESTIONS) 

INTRODUCTION 

Intervenors Eastern Navajo Dine Against Uranium Mining ("ENDAUM"), 

Southwest.Research and Information Center ("SRIC"), Marilyn Morris ("Morris") and 

Grace Sam ("Sam") ("lntervenors") hereby respond to the answers filed by Hydro 

Resources, Inc. ("HRI") and the Nuclear Regulatory Commission ("NRC") Staff to the 

Presiding Officer's April 21, 1999 Memorandum and Order (Questions) ("April 21 

Order"). Hydro Resources, Inc. 's Reply to April 21, 1999 Memorandum and Order 

(Questions) (HRI's Response"); NRC Staff Response to Questions Posed in April 21 

Order (Staff Response"). This Response is filed on May 25, 1999 in accordance 'Yith 

the Presiding Officer's order of May 21, 1999. 

1 
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This Response is supported by the attached Exhibits 1-4, Response Affidavits of 

Dr. Richard J. Abitz ("Abitz Response Testimony") (Exhibit 1), Michael G. Wallace · 

fr("''~,.·"~'t' :". i :'~ ... o '1:' ;.;,t::'.Y~·!'- .. ~ ':'(·;~·,>·,I:: ... ~·v· ·::~?S'.':' ;z~L'~'.'" '.':· <.. ··c <·:;·· :-;7~~".;{·'., ~"~,,/;:;.:- ··"_'., :-:::{ 

("Wallace Response Testimony") (Exhibit 2), ~~'":S1t~ct~tQ'~iJ:.~~f!S..!·'.'J2Yf~~:fu:~i?~~~ 

f!y~~!~~l;;}':(g~~it.~~:;~;and Dr. Michael F. Sheehan ("Sheehan Response Testimony") 

(Exhibit 4). This Response also is supported by the study by E.J. Cowan submitted by 

ENDA UM and SRIC in response to Question 8 of the April 21 Order. 1 This Response 

addresses Questions 1 throu,gh 8. 2 

I. HRI AND THE STAFF HA VE PRESENTED ANSWERS .BY 
INDIVIDUALS WHO ARE NOT QUALIFIED TO ADDRESS THE ISSUES. 

A. Neither HRl's attorneys nor its witness are qualified to 
respond to Questions 1, 2, 3, or 8. 

HRI's response to Question 1 is based in large part on the unsworn allegations 

of its counsel and the opinions of Craig Bartels, who is not qualified to provide expert. 

analysis of the issues presented by that Question. That response therefore should be 

disregarded by the Presiding Officer; at the very least it should not be given credence 

as against the conflicting opinions of experts in the field. 

Evidence can only be presented by a witness who is both qualified to provide the 

testimony and sworn to tell the truth. See Louisiana Power and Light Co. (Waterford 

Steam Electric Station.Unit 3), ALAB-732, 17 NRC 1076, 1091 (1983); Duke Power 

1 Cowan, E.J., 1991 The Large-Scale Architecture of the Pluvial Westwater Canyon 
Member, Morrison Formation (Upper Jurassic), San Juan Basin, New Mexico: SEPM 
Concepts in Sedimentology and Paleontology ("Cowan Study"). 

2 By responding to Questions 1 through 7, ENDAUM and SRIC do not waive 
their objections to those Questions or their May 14, 1999 Petition for Interlocutory 
Review of the April 21 and May 4 Orders. 

2 
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Co. (William B. McGuire Nuclear Station, Units 1 and 2), ALAB-669, 15 NRC 453, 

477 (1982); Fed. R. Evid. 603. HRI's attorneys are not witnesses, and there is nothing 

iil the record to indicate that one or more of them has any qualifications to make these 

statements. 

For example, HRI' s attorneys are the only authors of the statement that: 

Groundwater at Section 8 is not currently a source of drinking water and 
its future 'use is severely restricted due to the naturally occurring 
concentrations of radionuclides. 

HRI' s Response at 2 . 

There is nothing in HRI's Response to indicate which of HRI's three attorneys 

on the pleading is making these allegations, or which of those attorneys purports to 

have the knowledge, or the education, training, or experience in hydrology, mining, or 

other disciplines to make these allegations. As another example, HRI's counsel state: 

As has been discussed in HRI's previous presentations, the history of 
URI and the ISL industry throughout the United States reflects that 
groundwater restoration at ISL sites typically has achieved levels at or 
near baseline. · 

HRI' s Response at 3. This assertion is supported only by the Randall J. Charbaneau 

article referred to in footnote 3 of HRI's Response, for which there is no evidentiary 

foundation in the record. The article also· is not verified by any expert or other 

individual providing sworn testimony in this matter~ and was written 15 years ago 'by an 

individual whose backgrounds and qualifications are not in the record. . 

These assertions by HRI's attorneys are not evidence, and they should be 

stricken from the record or at least disregarded. The Presiding Officer also should not 

3 



------------------- --. --- ----- --, 

be persl,laded by the opinions of Craig Bartels, who is presented by HRI as an expert 

even though he does not have the requisite qualifications. 

HRI cites the opinion of Craig Bartels for its assertion that "no important 

difficulties, including unlikely but foreseeable difficulties, concerning groundwater 

restoration present themselves for consideration." HRI's Response at 6. In fact, 

however, Mr. Bartels states only that the required remediation and other condition,s of 

·the FEIS and HRI's license (SUA-1508) are designed to prevent such costs; he never 

states that environmental costs will not occur. Moreover, he is not qualified to address 

the costs that may arise. 

By his own admission, Mr. Bartels is a Petroleum Engineer and a Professional 

Engineer in Illinois. Bartels Affidavit filed with HRI's Response, at 1-2 .. Mr. Bartels' 

only direct assertion GOncerning his knowledge of what is likely to happen in the event 

of ISL mining at Section 8 is his experience in the ISL industry. There is nothing 

presented, however, that indicates the quality of his work in that industry; he may have 

more than 20 years of experience doing poor quality work. Moreover, mere length of 

experience without anything more does not necessarily mean that an individual is well 

qualified. Virtually all sectors of the economy include many individuals who have long 

careers but who are not well qualified to be doing their jobs. 

As with its Response to Question i, HRI' s Response to Question 2 relies upon 

the unsworn allegations of its counsel and the affidavit of Mr. Bartels. Here, HRI's 

counsel presents conclusory statements such as: 

The detailed mine unit level data reflect the extent of confinement and 
confirms that the mine zone baseline and monitor wells are functional. 

4. 
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and 
Data compiled by HRI to date are strong evidence that the production 
zone at the Churchrock Section 8 is confined and is laterally contiguous. 

HRI' s Response at 8, 9. 

HRI' s counsel have no qualifications to make these statements. In addition, 

HRI's witness, Mr. Bartels, is not qualified to address these issues. Mr. Bartels's lack 

of knowledge on the geology of the site is underscored by his reference to the Poison 
,, .. ,.,, ... ,.:('.".~ .. ···::-··:v·:··;·>:·;··; 

Canyon and Dakota formations as the overlying layers at Church Rock. ~K!?~:.!:if:t9~~ 

:'" •.: • --~· ~':"-: '- •••u ··--:;:: ••• "'~"" • "V: • : • "'. •• : ··~·:: • ;:- ";"• ''""' .·-::- -.· : • ~-.-·· • ~:-~.·~ :" :u~ .' ""i","".. "-"" ~ '.' .,., ·""" "'.":"•i :--·-: ._·, """"'1"'•. "•••; '"'"",~'•"":•1 ' • 

~a~p~~ritfd,qt;lf.,.~t~ _is)t."te.~fa:r~ab!f:t~~!~!ll.~t;~a;~~'the Poison Canyon is in fact the 

designation of an ore horizo~ in the Ambrosia Lake/Laguna region of New Mexico. 

The overlying layers at Church Rock are the Dakota and the Brushy Basin B sand .. 

~~~:~~~~P.~~f;i~,~~~<?~!.:~!'.~~;f'.,: 

HRI' s answer to Question 3 also is based on the unsworn and unqualified 

assertions of its counsel, the unqualified opinion of Mr. Bartels, and the assertion that 

because the License requires remediation there can be no impact from the proposed 

mining on ground water. None of these provides an adequate basis for an answer to the 

Question. 

Finally, in response to Question 8, HRI's counsel purports to interpret the 

Cowan study. Counsel asserts that the study shows that the Westwater Canyon 

Member consists of coalesced sandstone sheets that preclude confined elongated 

channels; counsel also criticizes the Cowan study because of the amount of the 

Westwater geology that it examined. HRI's Response at 41. Dr. Lucas, who is a very 

well qualified expert in geology, has testified that IIRI' s reading of the Cowan study is 

5 



• 

• 

ineerreet. Ltteas Respense Testin:wny at 5. Ile also has ·stated that IIRI' s eritieism ef 

the stttdy is w ithmtt basis, and that the method used by the stttd) is "standard 

sedimentologieal p1eeedttre." Lucas Respense Testimen) at 7. As Dr. Lucas peinted 

out. "An) competent geologist weuld readil) extend Cowan's eonelttsions into the 

Chttreh Rocle area, given the vast scale of the Westwate1 Can) on Member river 

S)Stem." Id. The 1easen that did oot oeeur to IIRI is that its eottnsel are not 

geolegists. 

B . The Staff's witness, Robert Carlson, is not qualified to respond to 
Questions 4 through 7. 

The Staff has presented an affidavit by Robert Carlson in which he addresses 

Questions 4 through 7, even though he has no qualifications to do so. Mr. Carlson is 

an Engineer with experience in project and systems engineering as well as operations, 

personnel, and project management. Carlson Resume (Attachment 1 to his Affidavit, 

Exhibit 3 to the Staff's February 20, 1998 Response to Motion for Stay, Request for 

Prior Hearing, and Request for Temporary Stay). There is nothing in Mr. Carlson's 

education, training, or background to qualify him to give opinions on issues of 

economics, environmental justice, financial and tax considerations, or treatment of 

alternatives in the Final Environmental Impact Statement. 3 Yet he does just that. 

3 NUREG-1508, Final Environmental Impact Statement to Construct and Operate 
the Crownpoint Uranium Solution Mining Project, Crownpoint, New Mexico 
(February, 1997) ("FEIS") (ACN 9703200270). 
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For example, Mr. Carlson asserts that there are several steps involved in an 

analysis of Question 4, which deals with issues of economics. Carlson Affidavit at 2-3. 

In response to that Question, he also makes assertions such as: 

The most important local benefit would be opportunities for employment 
and earnings. 

and concludes that: 

The potential costs of the proposed project to the local communities 
would not change from those discussed in the FEIS (Section 5 .2) 
regardless of the price of U308 . 

Carlson Affidavit at 4-5. 

Similarly, in response to Question 5, Mr. Carlson makes assertions about 

environmental justice, local governmental needs and services, traffic, and 

socioeconomic impacts of the CUP. Car Ison Affidavit at 6-9. He also quotes the FEIS 

·concerning the implications of application of a tax on the proposed mining project by 

the Navajo Nation (Question 6), without having the qualifications to validate the 

opinions expressed there. Finally, in response to Question 7, Mr. Carlson purports to 

evaluate the advantages and disadvantages of different alternatives examined in the 

FEIS on the basis of issues such as environmental protection, costs, socioeconomics, 

environmental justice, and cultural resources. There is no indication anywhere in the 

record that Mr. Carlson has the qualifications to address any of these issues. 

II. THE PRESIDING OFFICER'S REQUEST FOR INFORMATION IN THE 
APRIL 21 ORDER'S QUESTIONS DEMONSTRATES THAT THE FEIS 
DOES NOT COMPLY WITH NEPA. 
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The issues covered by Questions 1-8 should have been covered in the FEIS. As 

is indicated in the testimony of Drs. Abitz, Lueas, and Sheehan and Mr. Wallace, these 

issues are not covered. For example, there is no discussion of the restoration 

difficulties that are likely to occur at Section 8 or of the environmental costs that 

probably will arise if there is mining there. There also is no information in the FEIS 

about the effects of Section 8 mining on the nearest well; in fact the FEIS does not even 

identify the nearest well. The FEIS also omits any calculation of the environmental and 

other costs of excursions during operations and restoration. Similarly, the FEIS fails to· 

present adequate analyses of the issues covered by the April 21 Order's Questions 

relating to economics, environmental justice, comparison of alternatives, and geology. 

These are all critical issues that must be examined, and NEPA requires that the 

examination be set forth in the FEIS. National Wildlife Federation v. Marsh, 568 

F.Supp. 985, 996-997 (D.C. Cir. 1983) (holding that "the cost-benefit analysis and the 

analysis of alternatives must be contained within the environmental impact statement 

standing alone, and not as complemented by the administrative record.") The Presiding 

Officer's Questions indicate that the FEIS is deficient, and the provision of the 

information sought in the April 21 Order confirms that the FEIS does not comply with 

NEPA. 

III. RESPONSES TO QUESTIONS 1-8. 
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Question 1. 

1. Based on the experience of Uranium Resources, Inc. (URI) and of the in 
situ leach mining (ISL) industry generally, as well as the laboratory work reported in 
the Final Environmental Impact Statement, NUREG-1508, February 1997, Tables 4.8 
and 4.9 at pp. 4-32, 33, what important difficulties (including unlikely but foreseeable 
difficulties) may reasonably be considered for the Crownpoint Uranium Project (CUP) 
concerning restoration of groundwater quality at Churchrock Section 8? What 
environmental costs may reasonably be expected to result from foreseeable difficulties?4 

' Response 1. 

A. The Responses presented by HRI and the Staff are not persuasive. 

1. HRI does not have an aquifer designation under the Safe 
Drinking Water Act. · 

Once again, HRI asserts that it has a valid temporary aquifer designation under 

the Safe Drinking Water Act (" SDW A") for Section 8, and therefore the use of 

groundwater at Section 8 is restricted to uranium mining. HRI Response at 2 and note 

1. This assertion is patently wrong because first, HRI does not have an aquifer 

exemption from EPA and second, it is unlikely that it would be able to obtain one for 

Section 8 . 

HRI argues that future use of Section 8 for drinking water is restricted by 

naturally occurring radionuclides and "[t]his restriction on use of groundwater from 

Section 8 is assured by the aquifer exemption for Section 8 previously granted by 

EPA." HRI Response at 2. HRI, as Intervenors have previously pointed out, does not 

have an "aquifer exemption previously granted by EPA." lntervenors' Groundwater 

4 The Presiding Officer acknowledges the information contained in the Affidavit of 
Mark S. Pelizza Pertaining to Water Quality Issues, at 60-78. None of the issues' 
addressed in that affidavit are a part of this question, which is concerned about 
estimating the a priori risk that baseline values will not be restored. 
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Presentation at 59-65; ENDAUM'S and SRIC'S Motion for Leave to Submit Reply 

Brief And Rebuttal Testimony In Response to HRI's Response Presentation on 

Groundwater Protection Issues at 6 (March 5, 1999). At one time the state of New 

Mexico issued a temporary aquifer designation, which was approved by EPA Region 6. 

EPA Region 9 has since determined that it has regulatory jurisdiction over Section 8 

under the SDWA, on behalf of the Navajo Nation, and not the state of New Mexico. 

See Intervenors' Groundwater Presentation, Exhibit 8. HRI has therefore, 

misrepresented that it has a valid aquifer exemption for Section 8, when in fact the State 

of New Mexico did not have jurisdiction to issue the exemption in the first place, and 

HRI must instead comply with EPA's federal Navajo UIC program. 

HRI refers to the EPA' s aquifer exemption regulations as if application and 

approval with EPA is not required. It is, however, within EPA Region IX's discretion 

to grant an application for an aquifer exemption. 40 C.F.R. § 146.7. Since the 

uranium market is so low as to prevent HRI from initiating the CUP (See Respons·e to 

Question 4), there is no guarantee that the Church Rock groundwater will not be further 

developed as a drinking water resource before HRI could attempt its project. More 

importantly, Church Rock qualifies as an "underground source of drinking water," 

which is a term of art under the SDWA and its implementing regulations. Intervenors' 

Groundwater Presentation at 59-65. Section 8 cannot qualify for an aquifer exemption 

because it currently serves a domestic water supply well, can potentially serve a public 

water supply system, the water is of good quality, and the TDS content is under 3,000 

mg/l. Id. at 63-65. 
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2. HRI and the Staff's Responses as to restoration difficulties 
are not persuasive. 

Both HRI and the Staff take the positions that there will be no difficulties in 

restoration at Section 8 and that even if there are there will be no environmental costs. 

This incorrect approach is based on a lack of understanding about the conditions in 

which mining would occur, and an unrealistic view that since the FElS and the License 

prohibit excursions they necessarily will not occur. 

As Dr. Richard J .. Abitz5 has pointed out, both HRI and the Staff's hydrologist, 

William Ford, assert incorrectly that the ground water at Section 8 cannot be used for 

drinking water because of naturally occurring concentrations of radionuclides. Abitz 

Response Testimony at 5; HRI's Response at 2, n.1; Ford Affidavit (Staff's Response 

Exhibit 1) at 2. In fact, as Dr. Abitz has explained, that assertion is based on HRI's 

improper calculations of baseline, in which HRI has included in their figures the 

elevated levels .of uranium and radium in the oxidized water surrounding the Old 

Church Rock mine. Abitz Response Testimony at 6-8. Moreover, he has explained the 

. . . ' 

ground water in well CR-4 does meet all EPA standards, and the water in well CR-5 

meets almost all of those standards. Id. 

URI and Ford also argue ineorreetl)i that the stttdies of Detttsh support their 

asset tion that ttI anittm and other elements will not migrate m1tside the well field area. 

IIRI's Response at 18, Feud Affidavit at 6-7. As D1. Abitz has pointed ottt, IIRI and 

Ford have read the pertinent language in the Detttsh stttd)i withotlt the operative word 

5 Dr. Abitz' s qualifications are set forth at page 13 below. 
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"shtmld" ; they ·also ha v·e prodtteed no information on reaetion kineties to support their 
I 

speettlation that ttranimn and other 1 edox sensitive elements stteh as arsenie and 

selenium will deerease in the ground water as it leaves the ore zone. Abitz Response 

Testimony at 8 9. 

Mr. Ford also has contradicted himself concerning the likelihood of successfui 

restoration at Section 8. In paragraph 4· on page 2 of his affidavit, he states that it is 

"extremely likely" ·that ground water quality will be restored to acceptable levels, but in 

the next paragraph he concedes that II it is unlikely II that restoration will be achieved for 

all ground water parameters. Ford Affidavit at 2. 

HRI, for its part, simply ignores the unfavorable data in FEIS Tables 4-8 and 4-

9. H.RI cites a Staff conclusion in the FEIS for authority that at most 9 pore volumes 

will be required for restoration. HRI's Response at 6. HRI does not address the 

information in Tables 4-8 and 4-9 showing that uranium and radium levels were not 

returned to baseline values even after 16, 16.7, 20, and 28 pore volumes in both bench-

scale tests· and at the Mobil Section 9 pilot site. Abitz Response Testimony at 9-10. 

Finally, neither HRI nor the Staff addresses the environmental costs that would 

result from restoration difficulties at Section 8. Dr. Ford. asserts that there is only a 

low likelihood that any such costs will result. Ford Affidavit at 15. HRI argues that 

because restoration is required, no environmental costs. will arise. HRI' s Response at 

4-6. Neither of these approaches is realistic. 

A requirement that restoratiGn take place does not guarantee that it will be 

successful, or that environmental costs will not arise during operations or during 
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restoration. Nor do monitoring and surety requirements insure that there will be ~o 

environmental costs; detection and confirmation of an excursion may take as long as 

60-70 days during which time significant amounts of water may become contaminated. 

Finally, if any of the restoration involves consumptive use of water, that water wiil no 

. 
longer be available. The argument that costs cannot arise because the License and the 

FEIS, prohibit them from arising simply ignores what may happen on the ground. 

B. There will be important difficulties concerning restoration of 
ground water at Chur,ch Rock Section 8. 

The difficulties that will arise in efforts to restore the ground water at Section 8 

are set forth in the testimony provided in attached Exhibits 1-3 by Dr. Abitz., Michael 

G. Wallace, and Speneer G . .Ltteas. Each of these witnesses is very well qualified to 

address the issues posed by Question 1. Dr. Abitz is a qualified expert in geolog);' and 

geochemistry, who is currently serving as a technical expert to the United States 

Department of Energy Fernald Environmental Management Project. 6 Michael Wallace 

is an expert hydrologist. 7 Dr. Ltteas, who has a Ph.D. in geology frnm Yale 

University, is both the Cttrator of Paleontology and G~ology at the New Mexico 

Mttsettm t}f Natttral Ilistmy and an Adjttnet Prnfessor of Geology at the Universi~ of 

New Mexico. Ile has extensive knowledge of the geology of the Crnwnpoint and 

6 Dr. Abitz' s qualifications are .set forth in detail in his testimony that was filed as 
Exhibit A to his testimony filed as Exhibit 1 to Intervenors' January 18, 1999 Amended 
Written Presentation in Opposition to Hydro Resources, Inc. 's Application for a 
Materials License with Respect to: Groundwater Protection Ground Water Brief 
Testimony ("ENDAUM's and SRIC's Amended Ground Water Brief"). 

7 Mr. Wallace's qualifications are explained in his resume, Exhibit A to his 
testimony submitted as Exhibit 3 to Intervenors' Amended Ground Water Brief. 
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Chttreh R:6ck area in whieh IIRI proposes to conduct the CUP. Ile has conducted 

major studies and published several dozen .articles on Jt1:1assic strata in New Mexico, 

' ' 

these studies and his qualifications are set forth in his testimony (Exhibit 3), his resume 

(Exhibit 3A), and his pttblieations (Exhibit 3D). 

1. The experience of the in .situ leach inining industry 
generally indicates the problems that will occur at Section 8. 

As Dr. Abitz has pointed out, problems with restoration of ground water have 

occurred in several other locations where in situ leach (ISL) mining has been 

• conducted. The ISL industry has not been successful in restoring uranium and radium 

ground water quality in New Mexico, Texas, or Wyoming. Abitz Response Testimony 

at 5. The restoration efforts at an ISL test field at the Teton project did not achieve 

baseline values for selenium, radium, or uranium. Restoration of ore-zone ground 

water to either baseline or drinking water standards has not been demonstrated in either 

core leach tests or the Teton test pilot effort west of Church Rock. Id. Similarly, 

:· baseline values were not achieved for radium, selenium, or uranium concentrations at 

• ISL operations in Wyoming even though more than 20 pore volumes were used to flush 

the mined ore zones at those operations. Id. In Texas, 25 pore volumes used in a 

reverse-osmosis circuit failed to achieve restoration limits for ammonium, sulfate, and 

uranium concentrations set by the Texas Department of Health. Abitz Response 

Testimony at 5-6. 

Finally, these experiences inNew Mexico, Texas, and Wyoming are not 

isolated instances. As Dr. Abitz has pointed out, in Wroming ground water that .P,as 

been affected by commercial ISL operations has never been restored either to baseline 
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levels or to U.S. Environmental Protection Agency ("EPA") drinking water standards. 

Id. 

2. The conditions at Church Rock Section 8 will cause 
important restoration difficulties. 

Dr. Abitz also has explained that the conditions that exist at Church Rock 

Section 8 will cause important restoration difficulties. His conclusions are confirmed 

by the testimonies of Michael Wallace and Dr. Spencer Ltteas. 

As Dr. Abitz has testified, the ground water in the Westwater Canyon formation 
i. 

is largely within non-ore zones, where the quality of the water ranges from very good 

to excellent and meets all EPA drinking water standards. Abitz Response Testimony at 

5. Moreover, the ground water in the ore zone at Section 8 meets primary EPA ; 

drinking water standards at well CR-4, and almost meets those standards at well CR-5. 

Abitz Response Testimony at 7. In addition,. most of the water at Section 8 is riot 

within the ore zones and currently meets EPA standards. A specific example of ttjis is 

the water at well CR-7. Id . 

• Dr. Abitz has explained that the poor water quality that is referred to by HRI 

and the Staff is not accurate; it is the result of the statistical bias caused by the 

introduction into the water quality calculations (for wells such as CR-8) of the elevated 

levels of uranium and radium in the oxidized water around the old Church Rock mine. 

Abitz Response Testimony at 8. As Dr. Abitz has pointed out, HRI' s baseline water 

quality calculations are not correct, and the Section 8 water quality generally cannot be 

considered to be poor simply because the water in isolated ore zones occasionally 

exceeds EPA primary drinking water standards for uranium and radium. 
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The ground water that will be affected at Section 8 therefore is not poor quality, 

as HRI has alleged. Moreover, the geologic conditions there will make restoration 

difficult. Dr. Lttcas and Mr. Wallace have pointed out that the Recapture Shale at, 

Section 8 is not a confining layer. Lttcas Response Testimony at 3 4, Wallace 

Response Testimony at 18-19. Dr. Lttcas has explained specifically that the rock 

.section immediately beneath the Westwater Canyon Member is not shale at all, it is a 

mixtttre of sandstone, siltstone, and gypsttm beds that overlie the gypsttm beds of the 

tipper Toldito Formation. ·Lttcas Response Testimony at 3. 

Dr . Lttcas has fur thcr testified that bccattsc these gy psttm beds arc v cry ductile 

and solttble, they arc easily deformed or dissolved, and that this prndttccs nttmcrotts 

fracttttcs in the sttrfacc and the sttbsmfacc . .ld. Ile has stated as well that these 

nttmerotts fracttttes are condttits for grottnd water flow (Id.), and that the Cowan study 

provided in response to Qttcstion 8 confirms the lithologic hctc1ogcncity of the 

Wcstwatct Canyon Member at the scale of the small chafinels and the continttity of 

long, nearly linear channel belts. Lttcas Response Testimony at 4-7. Dr . Lttcas' s 

conclttsion is that there are at least tht cc levels of pct mcabilityfporosity in the 

Westwater Canyon Member, and that in the presence of those levels the small channel 

effects that exist greatly complicate the grottnd water flow in the larger channels. 

Ltteas Response Testimony at 6. 

Mr. Wallace has also testified that the old mine workings at Section 17 will 

complicate restoration, and that any vertical excursions and excursions caused by leaky 

aquifers, such as those that have occurred at other ISL operations, will cause problems 
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for restoration. Wallace Response Testimony at 27. As Dr. Abitz has pointed du~, 

excursions will be a particular problem because of the high concentrations of radium,. 
'\ 

arsenic, and uranium in the pregnant lixiviant. Abitz Response Testimony at 4; FEIS, 

Table 4-8 at 4-32. 

The other restoration difficulty that will be presented in Section 8 is that 

excursions are likely not to be detected. As Dr. Abitz has testified, the ground water ill 

the Westwater Canyon is largely within non-ore zones, where the water quality is very 

good and meets all EPA standards for drinking water. The combination of high 

concentrations of arsenic, radium, and uranium in the pregnant lixiviant, complex · 

channels in the Westwater sheet sands, and low density of down gradient monitoring 

wells make it probable that there will be excursions that are not detected by the 

monitoring wells. Abitz Response Testimony at 4-5. Restoration efforts in the ore 

zones therefore will not even address excursions into non-ore zones. Id. 

C. The environmental eosts of restoration diffiettlties "'HI be 
significant. 

The only effort to qttantify the eost of the problems that w ill oeettr at Seetion 8 

is presented by M1. Wallaee in his affidavit. As he has explained, he p1epared a model 

that qnantified the volttme of grottnd water that eottld be expeeted to be contaminated 

by the efid of restoration. The resttlts of the model a1e set forth in Exhibits 2F throttgh 

21, he estimates a problem zone of degraded. grnttnd water 12,000 feet long, 100 feet 

wide, and 200 feet thiek. That is eqnivalent to 336 million ettbie feet, or 7,713 aere 

feet of water. Wallaee Response Testimony at 28. The valtte of wate1 rights in an area 

, . 
fo1 similar ttse fo1 w ate1 that is potable bttt oot eurrently being ttsed for drinking water 
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is between $3,000 and $4,000 pe1 aere foot. Using an average of $3,500 per aere :foot, 

the eontam-inated grottnd water wottld entail an environmental eost of almost 27 million 

dollars. Jd. 

Question 2. 

2. Based on local geology, what assurance is there concerning the 
likelihood of the existence of shears, fractures, and joints that could transmit
appreciable quantities of water above or below the Westwater aquifer?8 How much 
greater assurance may reasonably be anticipated prior to commencing ISL operations at 
Churchrock Section 8? What environmental costs may reasonably be expected to result 
from foreseeable difficulties at Churchrock Section 8? 

Response 2. 

A. HRl's and the Staff's assertions concerning shears, fractures, and 
joints and resulting environmental costs are not accurate. 

Both HRI and the Staff deny the existence of shears, fractures, and joints in the 

Church Rock geology, and b.oth also assert that no environmental costs can result 

because the License and FEIS provide measures that must be taken in the event of 

excursions. These arguments are neither sound nor presented for HRI by anyone with 

appropriate qualifications to address the issues. 

HRI relies on the FEIS and on its "geolqgic cross sections" to argue that there 

are not shears, fractures, or joints at the Church Rock site. HRI's Response at 6-9. 

Speaking for the Staff, Mr. Ford argues that there is little likelihood that vertical · 

excursions will occur because of the "projected thickness and rock type of the overlying 

·s See Affidavit of Frank Lee Lichnovsky, February 19, 1999 at 24-25, commenting on the 
absence of faults and mentioning a "pump test" but not assessing the extent of the' risk that 
could occur through undetected sheers, fractures, or joints. 
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confining rock units at the site." The fallacy in these arguments is that there are not 

confining rock units at the site. 

As Dr. Ltteas and Mr. Wallace have both testified, the Recapture Shale is not a 

confining unit and in fact has numerous fractures that are conduits for ground water 

flow. Ltteas Response Testimony at 3 4, Wallace Response Testimony at 18-19. More 

specifically , Dr . Ltteas has explained specifically that the gypsttm beds immediately 

beneath the Vlestwater Canyon Member are easily deformed or dissolved, and that this 

prodttees nttmerotts fractures in the surface and the sttbsttrfaee. ld. He has stated as 

well that these nttmeroos fraetttres are eondttits for ground water flow (id.), and that the 

Co wan study provided in response to Question 8 confirms the lithologie heter ogencity 

of the Westwater Call) on Member at the seale of the small channels and the eontinttiey 
I 

of long, nearl) linear channel belts. Ltteas Response Testimony at 4-7. 

Mr. Wallace has reiterated his earlier testimony (Wallace Ground Water Brief 

Testimony) that it is quite likely that there are shears, fractures, and joints in the 

• Church Rock site. Wallace Response Testimony at 17. He also has pointed out that 

vertical fault planes are common in the San Juan Basin, and that a fault of 70 feet or so 

could bring the Westwater directly into contact with the overlying Dakota. Id. 

Moreover, as he has testified earlier; the Recapture Shale which the Staff and HRI 

allege to be the confining unit, may not even exist at Section 8. Id. 

Finally, Mr. Wallace also has pointed out that HRI's reliance on geologic cross 

sections is misplaced. Those cross sections are constructed by artificially shifting 

geologic units to create a horizontal top; they therefore cannot provide accurate 
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information on displacement of geologic features. Wallace Response Testimony at 23. 

Despite that, despite repeated assertions by Mr. Wallace that structural cross sections 

should be prepared because they will show faults, and despite HRI' s possession of the 

requisite data to prepare structural cross sections, HRI has refused to prepare them. Id. 

HRI's and the Staff's assertions concerning additional assurances that may 

reasonably be anticipated prior to mining at Section 8 are similarly unreliable. HRI 

claims that it will conduct pump tests, but Mr. Wallace has pointed out that HRI does 

not know how to conduct pump tests properly and that HRI's sister corporation, URI, 

ignored pump test data when that showed that a well field should not be developed. 

Wallace Response Testimony at 21-22. 

HRI and the Staff also rely upon monitoring and surety updates. HRI's 

Response at 16; Bartels's Affidavit at 15; Ford Affidavit at 17-20. As Mr. Wallace has 

testified, however, neither monitoring nor updates of the surety will reduce the 

likelihood of excursions. Wallace Response Testimony at 24. Although the immediate 

detection of an excursion might mitigate resulting environmental damage, the 

monitoring well plan for Section 8 does not assure that excursions will be detected 

promptly. Wallace Response Testimony at 24-25. There is no requirement of 

monitoring in the Cow Springs aquifer, which is the aquifer most likely to be in 

communication with the Westwater. Id. In addition, the spacing of the monitoring 

wells that are required for the overlying units is over either 4 or 8 acres; by the time 

that excursions are finally detected and confirmed under this scheme, vast areas of 

overlying or underlying units could be affected. Id. This latter point was also spoken 
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to by Dr. Abitz, who pointed out that the low density. of down gradient monitoring 

wells makes highly probably undetected excursions outside the ore zone. Abitz 

Response Testimony at 4-5. 

B. Significant environmental costs may be expected from the 
difficulties that will be encountered at Section 8. 

Neither HRI nor the Staff addresses the environmental costs that may arise from 

difficulties at Section 8; rather they assert that there will be no such costs because the 

conditions in the License are supposed to prevent them from occurring. See, e:g. · 

• HRI's Response at 15-16; Ford Affidavit at 20. This head in the sand approach is not 

appropriate. As Mr. Wallace has testified, it is foreseeable that HRI would need to 

create a cone of depression in order to contain an excursion. Wallace Response 

Testimony at 25. Depending upon the number and size of excursions that develop, it 

also is possible that HRI would need to increase its consumptive use of water, which · 

would be .an environmental cost, particularly because of the limited ground water 

resources in the San Juan Basin. Id. Finally, if an excursion is not remediated, there 

• would be contamination of ground water, which is another cost. Id. 

Use of additional water and contamination of ground water resources would 

both have high environmental costs. As Mr. ·wallacc testified, grnttnd water is scarce 

in .the San Jttan Basin, and he has pointed ottt that the valttc of water in the Section 8 

a1ca is abottt $3,000 to $4,000 per acre fuot. Wallace Response Testimony at 28. The 

monetary costs therefore cottld be very high; the contamination of usable water in an 

arid region sttch as the San Jttan Basin is a mttch more significant loss. 

Question 3. 
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3. Qualitatively and, if possible, quantitatively, what are the effects on the 
quality of water that may reasonably be foreseen at the closest private water wells to 
Churchrock Section 8, resulting from the poorest foreseeable condition of groundwater 
after restoration is completed? 

Response 3. 

A. Neither HRI nor the Staff addresses accurately the reasonably 
foreseeable qualitative impacts on water quality in the nearest 
private well to Section 8 that would result from the poorest 

foreseeable condition of water after restoration. 

The Staff's answer to this Question is not responsive. The Staff identifies the 

nearest well as being a private well to the south, and concludes that the proposed 

mining cannot possibly have any impacts on the well. Ford Affidavit at 20. The Staff 

never addresses impacts that might result from the proposed mining to the nearest .well 

that could be affected. 

Dr. Abitz has testified that HRI' s response to this Question does not address the 

issue with respect to the "poorest foreseeable condition of ground water after 

restoration is complete." Abitz Response Testimony at 10-11. As Dr·. Abitz stated, the 

poorest foreseeable condition of the water is likely to be the restored concentrations 

reported in Table 4.8 of the FEIS (id.), not the return to baseline asserted by Mr. 

Bartels., Bartels Affidavit at 16. II~ has also pointed ottt: that the combination of tpe 

poor water qttaliey listed in that Table, the reasonable inte1p1etation of the fabric of the 

'Nestwater sandstones, and ftttttre wells in Sections 8 and 9, that the travel time of 

ground water is likely to be mtteh faster· than the 8. 7 feet per year asse1 ted by IIRI. 

Abitz Response Testimony at 11 12. 
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B. Neither the Staff nor HRI has addressed the qualitative impacts on 
the nearest well. 

There is no mention in the Responses filed by HRI or the Staff of any 

quantitative analysis on impacts on the quality of water in the nearest well or even of 

any effort to make such ari analysis. The oney sueh analysis .that has been performed is 

presented in Mr . \'Vallaee' s Response Testimony . 

Using standard indttstry practices, Mr. Vlallaee eondtteted a modeling analysis 

of the quantitative impact that the Section 8 mine would have on the ground water at the 

well at the United Nuclear Corporatit)n mill site about 2.5 miles northeast of Section 8. 

1vVallaee Response Testimony at 4-6. The model simulated the migration of a plume of 

contaminants from the mine to the well over a period of 274 years, and Mr . Wallace 

verified the values that he used in the model by comparing the model's predictions to 

actual water levels in three Section 8 monitor wells.~ Wallace Response Testimony at 

5-11. 

In contrast to the vagtte assttranee by Mr. Bartels that it would take 1,632 years 

for contaminants to reach the United Nuclear well, Mr. Wallace's model demonstrates 

that concentrations exceeding 0.17 mg/I wottld reaeh the well within 200 years. 

Wallace Response Testimony at 15. The model also demonstrates that uranium 

eoneentI ations exceeding the NRC restoration standard of 0 .44 mg/I would exist only a 

short 'distance fr om the proposed mining within a few years after restoration is 

9 Mr. Wallace also pointed out that the results that foilm.v from HRI' s assumption 
that the Westwater is a homogeneous perfectly confined and infinitely wide aquifer do 
not mateh the aetttal water well levels. Wallace Response Testimony at 7 9. 
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complete. ld. Moreover, Mr. Wallaee·has testified that his model takes into aeeottnt 

only one contaminant and does not aeeottnt for the possible ftttttre drilling of a 1:iv ell 

closer to the Section 8 mining site. Id. 

Mr .. Wallace's model is the only qttantitati v e analysis of the impacts of Section 8 · 

mining on the nearest 1:ivell. It is petsttasi've and tmeontradieted, and is an analysis, 

ttnlike Mt. Dartels's vagtte estimate and IIRI's and the Staff's assttranee that there can 

be no impact on the neat est well beeattse the FEIS and License ate sttpposed to prevent 

stte'h impacts. And Mr. Wallace's model· shows that iinpaets will oeettr. 

Question 4. 

4. What are the ad justed benefits of the CUP, as stated in the FEIS, for one 
or two prices of yellowcake that are at or above the minimum price at which HRI 
would commence work on this project? (This is important because the price of uranium 
fluctuates and a reasonable cost/benefit picture requires an assessment of benefits at 
more than one arbitrary price.) 

Response 4. 

Question 4 must be addressed in two parts. First, what is the minimum price at 

which HRI would commence work on the Crownpoint Project? Second, assuming 

prices that are at or above the minimum price, what are the adjusted benefits of the 

project? The first question must be answered before going on to the second question, 

because there will be neither costs nor benefits if HRI never enters the market place. 

Neither HRI nor the Staff provides an answer to the first question. Moreover, the 

figures they provide for a "break even" or "minimum" uranium price have no basis in 

·reality. Thus, they provide no foundation for the analysis of benefits provided in 

answer to the second question. As a result, HRI' s and the Staff's discussions of the 
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second question, i.e., what are the benefits of the Crownpoint Project, amount to 

baseless illusions. 

A. Failure to. address minimum cost at which HRI would enter market. 

Neither HRI's nor the Staff's responses identifies the minimum price at which 

HRI would commence work on the Crownpoint Project. HRI does not address the 

question at all, and the NRC admits that it simply does not know. Carlson Affidavit at 

2. HRI identifies a "break even" price for the uraniu:µi of $15.70, which happens to 

coincide with the October 19.66 spot market price identified in Table 5.1 of the FEIS . 

The Staff uses the FEIS to determine a range of production costs of $9 to 12 per pound, 

and adopts those costs as the "minimum" price that HRI would charge for its uranium. 

Carlson Affidavit at 2. As discussed in the attached Testimony of Michael F. Sheehan, 

Ph.D., neither of these responses addresses the question of what price would induce 

HRI to enter the market. It is extremely unlikely that HRI would enter the market if all 

it could do was recover its costs. Thus, HRI's and the Staff's failure to address the 

issue of what price would induce HRI to enter the market leaves unanswered the 

fundamental question of whether it is likely that HRI will ever undertaken the activities 

that it asserts will produce economic benefits for the local community. 

B. Flawed analyses of minimum or break-even prices of uranium. 

In order to provide a basis for a cost-benefit analysis, HRI and the Staff come 

up with a "break even" or "minimum" price of uranium, which they assert is 

conservative for purposes of evaluating costs and benefits. As discussed above, these 
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figures are insufficient to answer the Presiding Officer's question of what price would 

induce HRI to actually begin operation at Crownpoint. Moreover, the figures are not 

grounded in reality. 

HRI identifies a "break even" uranium price by comparing the October 1996 

spot market price of $15.70 per pound (reported in the FEIS at Table 5.2) to Section 8 

production costs of $14.50 per pound, and declares that the 11 FEIS spot price of 15.70 

$/lb would allow a reasonable overhead contingency of 8.2 % and makes suitable break 

even production cost for the cost/benefit analysis. II HRI's Response at 19. Havl.ng 

identified its "breakeven production cost, 11 HRI then describes the $15. 70 per pound 

figure from the FEIS as "the breakeven price." 

The Staff identifies a "minimum" uranium price by essentially adopting the 

range of production costs set forth in the FEIS at Table 5 .1: 

FEIS Table 5-1 indicates that HRI's production costs would vary from 
$9.38 to $11.83 per pound .... Thus, a conservative estimate of 
benefits would be to assume prices of $9 and $12 per pound. 

Carlson Affidavit at 2. The Staff uses these "minimum prices" together with the 

roughly identical cost figures to arrive at local economic benefits. 

As discussed by Dr. Sheehan, the problem with HRI's use of the $15.70 price is 

that it has no relationship with real-world market conditions. It is highly unlikely that 

uranium spot market prices will rise even close to this "break even" level in the 

foreseeable future. As Dr. Sheehan observes, the $15.70 per pound price is not only 

significantly above the current spot market price of $10.65 (CIS $8.50), but it is 
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significantly higher than the trend of future spot market prices predicted in Table 5.2 of 

the FEIS. 

Moreover, these prices are unlikely to change significantly finy time soon. As 

acknowledged in the UR 10-Q SEC filing for the Third Quarter of 1998: 

The market price of uranium has fallen to levels that are currently below 
the Company's cost of uranium production. The outlook for uranium 
prices through the end of 1999 indicates that a price rebound during this 
period is not likely. " 

URI, 10-Q SEC filing, Third Quarter 1998, p.9 attached as Exhibit BB to Testimony of . . . . 

David Osterberg (January 7, 1999). 

Even more recently, URI reported that: 

The volatility of the uranium market saw spot prices that ranged from 
$12.00 per pound in January (1998) to lows at year-end of $8.75. The 
steady decline during the year, whicl,1 was attributed primarily to low 
utility demand, has begun to firm somewhat to

1 

the current (March 1999), 
but remains below the level needed by the Company to obtain the 
necessary financing to allow development of new production areas at its 
Kingsville Dome and Vasquez sites. 

URI's 1998 10-K at 5 (March 31, 1999). In sum, HRI has no basis for believing that 

it could command a price of $15. 70 for its uranium. 

Like HRI, the Staff takes the flawed approach of basing the minimum pric¢ of 

uranium on the cost of production. The Staff diverges from HRI's approach in that 

instead of overestimating the price HRI can get for uranium in the market, the Staff 

underestimates the cost of uranium production. Based on the FEIS, the Staff asserts 

that the fixed cost of uranium production is about $9 to $12 per pound, and then asserts 
' ' 

that this is also the minimum price for HRI's uranium. As discussed in ENDAUM's 

and SRIC's February 19 presentation and in the February 11 Testimony of Dr. 
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Sheehan, the FEIS significantly underestimates HRI' s cost of producing uranium. This 

I 

is borne out by HRl's Response, which now estimates the cost of uranium production 

for Section 8 at $14.50 per pound, which is significantly above the approximately $9 to 

$12 range estimated in the FEIS. 

Although the Staff's methodology is flawed, nevertheless, the $9 to $12/lb range 

arrived at by the Staff is within the range of spot market prices reported in the FEIS 

and that can reasonably be predicted for the next several years. Therefore, it is a much 

more realistic figure to use in evaluating the costs and benefits of the CUP. As 

discussed in Dr. Sheehan' s testimony, an estimate for price in the $10 to· $11 range 

over the near term appears to have a reasonable empirical foundation and to be within 

the range mentioned by the Staff in the FEIS. 

HRI and the Staff both fail to address the fundamentally important point that if 

market prices are significantly below the cost of production, HRI is unlikely to operate 

the Crownpoint Project, and that therefore the benefits of the project are illusory. As 

the Staff observes: 

The important point relevant to assessing the project's potential benefits 
to the local community is that the benefits depend on HRI' s costs being 
lower than the future price of U308, which has been quite volatile. If 
the price of U308 is less than the cost of operation, then operations may 
be discontinued. If this happens. there will be no economic benefits to 
the local community. 

Carlson Affidavit at 2 (emphasis added). Given the flawed basis for HRI's and the 

Staff's "break even" and "minimal" uranium prices, any projection of benefits from 

those prices amounts to pure fiction. 
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C. Even Assuming That HRI Could Enter the Market and Sell Its 
Uranium at $15.70 per pound, HRl's and the Staff's Analysis of 
Benefits Is Inadequate, and Ignores Significant Costs. 

1. HRI and the Staff ignore significant costs. 

Even assuming that HRI were able to enter the market at $15.70 per pound, 

commencement of production at the Crownpoint Project under marginal economic; 

conditions would create significant risks not addressed by either HRI or the Staff. , As 

Dr. Sheehan points out, the $15.70 figure is a "spot" market price, and spot market 

prices vary greatly over time. Since HRI is in poor financial condition, it needs net 

revenues from sales to contin~e to build and operate its operations safely. Anything 

that imperils this cash flow increases environmental risk. A financially troubled 

company will hesitate to take the necessary measures to protect the environment if such 

a course would put the company in gre~ter financial peril. The NRC has recognized 

this problem (as have all regulators of operations involving hazardous materials): 

[A] licensee in financially straitened circumstances would be under more 
pressure to commit safety violations or take safety 'shortcuts' than one in 
good financial shape. 

Gulf States Utilities Co. (River Bend Station, Unit 1), 41 NRC 460, 473 (1995). 

As discussed in Dr. Sheehan's testimony, HRI's parent, URI, is already cutting 

costs at its Texas operation due to falling uranium prices. HRI itself is in serious 

financial straits. If HRI commences operation at the Crownpoint Project, it will incur 

the need to take environmental and safety measures required in its license that it will 

not be able to afford if the market takes a downturn. Once the injection of lixiviant and 
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the inception of other parts of the operation with substantial environmental 

consequences begins, the inability to maintain consistent financing will pose a 

significant threat to the environment. 

In sum, were HRI to begin development and production based on a spot price of 

$15.70 if the price were to fall again, HRI would be caught in a situation where it its 

poor financial condition might well result in a substantial increase in environmental risk 

to the community. 

2. No Discussion of Primary Benefits . 

It is significant that HRI and the Staff address only the secondary economic 

benefits of the Crownpoint Project. They are conspicuously silent on the question of 

whether there are any primary benefits, such as the need for the uranium. As discussed 

in ENDAUM's and SRIC's initial presentation on this issue, secondary benefits, 

standing alone, cannot be held to justify this project under NEPA. There must be some 

primary benefit flowing from a need for the production of uranium. As discussed at 

length in ENDAUM's and SRIC's presentation and the testimony of Dr. Sheehan and 

David Osterberg, there is no need for the uranium that would be produced by the 

Crownpoint Project. In fact, the Project would have a negative impact by undermining 

the United States' treaty with Russia to purchase Russia's bomb-grade High Enriched 

Uranium and blend it down for use in nuclear power plants, thereby decreasing the 

international weapons inventory. On this ground alone, the FEIS should be rejected as 

insufficient to support the issuance of the HRI license. 

assuming the Crownpoint Project may confer some 
economic benefits, HRI and the Staff overstate them. 
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Even assuming that the Crownpoint Project may confer some secondary 

benefits, the Staff continues to distort and overstate -them. As discussed in Dr. 

Sheehan' s attached testimony, many of the weaknesses noted in his February testimony 

remain. For instance, the analysis in Table 2 still assumes that there will about 100 

jobs for local residents and that the jobs will pay approximately $24,000 per year.· 

These assumptions are flawed, because (a) HRI is laying off its fully trained 

production work force in Texas-(why hire untrained local workers when fully trained 

Texas workers are available?); (b) the $24,000 wage is substantially higher than HRI 

is paying to its Texas workers (about $16,500 for the same job it claims it will pay 

$24,000 for in New Mexico)--it is anomalous that the Company would pay untrained 

worked substantially more than the trained work force simultaneously laid off in Texas; 

and (c) Given the high level of local unemployment in the project area, the company 

will probably be in a buyers' market and there will be no reason to pay premium . 

wages. The Staff even admits that its numbers might be all wrong: 

The number of jobs and average salary might be lower with U308 prices 
of $9 and $12 per pound (as compared to $15.70 per pound), if HRI 
decides to hire fewer workers and pay less salary. The Staff has no 
information from HRI to make revised assumptions regarding these 
matters. 

Carlson Affidavit at 3. 

Moreover, the NRC's royalty figures of $630,0QO to $840,000 depend upon 

production of 1 million pounds per year. Yet there is no reason to suppose that 

production will remain at 1 million pounds at Unit 1 when the price is assumed lower 

by such a large amount ($15.70 down to either $9 or $12). In addition, the 
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out-of-pocket cost of bringing the Church Rock property into production is well over 

$13 million before a single pound of uranium is produced. RAI Q.92 Response: 

Church Rock 1-2. Royalties to local people will only be paid after Church Rock is 

producing; if Church Rock does not produce there will be no royalties at Unit 1. Given 

the financial condition of the Company, including its plan to sharply cut back 

expenditures on CUP, where is the $13 million up front money to come from? 

Finally, the tax amounts set forth on Staff's Tables 2 and 3 are--as the Staff 

notes~-entirely contingent on the outcome of the jurisdictional issue of whether the mine 

sites are within Navajo Indian County, and therefore subject to the taxing power of the 

Navajo Nation. In addition, as with Royalties and employment, there is no reason to 

assume that at sharply lower market prices ($9 versus $15.70), output will remain at the 

same high level of 1 and 2 million pounds annually. 

In summary, neither HRI nor the Staff has presented a reasonable basis for 

evaluating the costs and benefits of HRI's operation, because they have not identified 

realistic conditions under which HRI would enter the marketplace. In addition, they 

have failed to address the significant risks that would be raised by operating the facility 

in a marginal and highly volatile economic environment. Finally, they have not 

justified any primary benefits of the project. Accordingly, the FEIS should be rejected 

as inadequate to support the issuance of HRI' s license. 

Question 5. 

5. Because of financial and market uncertainties, it is foreseeable that 
Churchrock Section 8 will be the only section developed. What are the governmental 
needs that arise because of the CUP? Would local governments need to make any 
capital expenditures that might not be recouped if the CUP suspended or terminated 
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mining operations without going beyond Section 8? In light of the financial situatitm of 
local governments, would environmental justice considerations require indemnification 
or assurances to local governments for possible losses?10 

Response 5.. 

Both HRI and the Staff responded to the Presiding Officer's Question 5, but the 

arguments that they present are not accurate. HRI and the Staff predict that the only 

potentially significant public sector costs associated with the project will be those 

related to the license requirement for replacement of Crownpoint's water wells. 11 HRI 

Response at 22-23; Staff Response at 2, Carlson Affidavlt at 6-8. Both parties state that 

HRI will bear the cost of well replacements. Id. HRI and the Staff argue that there 

are no other significant governmental costs associated with the project primarily 

because of the projected minimal increase in local population. HRI Response at 21; 

Carlson Affidavit at 6. HRI claims that if only Section 8 is developed, the economy 

10 See Louisiana Energy Services, L.P. (Claiborne Enrichment Center). CLI-98-3, 
47 NRC 77, 100 (1998) . 

11 In its response to this question, HRI asserts that issues concerning Crownpoint' s 
domestic water wells is "not a specific issue at this phase of the hearing." HRl's 
Response at 22. Intervenors disagree with this position and assert that all NEPA
related issues raised in the FEIS and implicated by the NRC Staff's licensing decision, 
including those affecting the Crownpoint wells, are not only ripe for determination, but 
must be determined at this phase of the proceeding. The Presiding Officer's 
Memorandum and Order (Scheduling and Partial Grant of Motion for Bifurcation) 
(September 22, 1998) ("September 22 Order") makes this abundantly clear. It provides 
in relevant part that "Intervenors may submit written presentations, within the scope of 
their germane concerns, with respect to any issue that ·challenges the validity of the 
license issued to HRI . . . " September 22 Order at 2 (emphasis added). All the 
NEPA-related issues Which Intervenors have raised in this proceeding challenge the 
validity of the NRC Staff's issuance of the materials license to HRI. Either the FEIS as 
a whole passes muster under NEPA and the CEQ and NRC implementing regulations, 
or it does not, in which case the Presiding Officer must find the license invalid. 
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will still benefit from new business activity, although on a reduced scale. HRI 

Response at 23. HRI admits, however, that Section 8 property taxes will not be paid 

locally. Id. at fn. 12. 

HRI argues that since there will be no costs to local government for the 

proposed project, there is no need for indemnification against such costs. Id. 

at 24. The Staff states that environmental justice considerations do not require 

"payments or assurances to local governments." Staff Response at 2. HRI relies on 

the afndavit of County Judge and Presi_ding Officer of the Commissioner's Court 

Edmundo B. Garcia of Duval County, Texas to show that Duval County has incurred 

no public sector costs associated with ten in situ leach mining operations. HRI 

Response at 24, Garcia Affidavit at 2. Judge Garcia also states that all of the mining 

companies pay county taxes. Garcia Affidavit at 2. 

HRI's and the Staff's response to Question 5 repeats information contained in 

the FEIS regarding the lack of need for additional housing and other public 

infrastructure required for the project. HRI Response at 21; Staff Response, Exhibit 2 

at 6. The FEIS predicts that few, if any, non-local project employees will choose to 

live in the Navajo communities of Church Rock and Crownpoint because of "limited 

housing, distance from urban services,. and limited amenities." FEIS at 4-99. 

HRI and the Staff's positions on these points are not correct. In fact, severe 

geographic and sociological inequities make the Navajo communities of Church Rock 

and Cr'ownpoint more susceptible to environmental risks _and therefore necessitate a 
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comprehensive environmental justice analysis. 12 Intervenors' Environmental Justice 

Brief, Vol. 1, Bullard Testimony at 11. Environmental justice guidelines stress the 

need for an analysis of historical and cumulative exposures to environmental and health 

hazards and of cultural, economic, or social factors which "amplify the natural and 

physical effects of proposed agency action." Council on Environmental Quality, 

Environmental Justice Guidance Under the National Environmental Policy Act at 8-9 
' ' 

(March, 1998) ("CEQ Environmental Justice Guidance"); Intervenors' Environmental 

Justice Brief at 9. 

The FEIS instead ignores data showing that poverty, geographic isolation, poor 

health conditions, and ongoing radiological contamination from earlier uranium mining 

activities make the Church Rock community especially vulnerable to cumulative 

adverse environmental impacts of the project. lntervenors' Environmental Justice Brief 

at 2. The FEIS provides general socioeconomic information for McKinley County but 

fails to provide meaningful and detailed information for the communities of Church 

Rock and Crownpoint. Id. at 15. The FEIS provides health statistics for the gene~al 

population served by the Navajo Area.Office of the U.S. Indian Health Service but 

ignores specific health data available for Church Rock and Crownpoint. Id. at 16, 22. 

The FEIS fails to even provide an accurate account of the population located near the 

Church Rock mine site. Bullard Testimony at 24. Describing the Church Rock area, 

the FEIS erroneously states that there are "only a few scattered residences located· 

12 ENDAUM's and SRIC's Brief in Opposition to Hydro Resources, Inc's. 
Application for a Materials License with Respect to Environmental Justice Issues 
(February 19, 1999) ("Intervenors' Environmental Justice Brief"). 
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within 3 km (2 miles) of the site." FEIS at 3-55. In fact, there are 87 residences, 

representing at least 350 people, located within a 2-and...,a-half mile radius of the HRI 

Section 8 site. Bullard Testimony at 25, Bullard Exhibit L. Finally, the FEIS fails to 

conduct a disparate impact analysis addressing 96 abandoned uranium mines in the 

Church Rock project area. Intervenors' Environmental Justice Brief at 22, Benally 

Exhibit P. 

HRI and the Staff argue that the only impact to local governments will be the 

need to replace Crownpoint's domestic water wells and minimal increases in public 

safety and emergency services. HRI Response at 21-23; Staff Response at 2, Staff 

Exhibit 2 at 6-7. The FEIS does not describe whether there are any suitable locations 

available for new water wells that are of similar quality to current wells. Intervenors' 

Environmental Justice Brief at 29, 37. Instead, the .FEIS proposes a groundwater 

.restoration standard of 0.44mg/L for uranium for Crownpoint's replacement wells. 

FEIS Appendix Bat 2, Intervenors' Environmental Justice Brief at 37. This standard is 

176 times greater than the existing concentration of uranium in Crownpoint's wat~r 

wells and is significantly more lax than U.S. Environmental Protection Agency water 

restoration standards. Bullard Testimony at 34-35. The FEIS also does not discuss the 

impacts of contamination of current wells or of the Navajo Tribal Utility Authorit)r's 

opposition to the replacement of their water wells. 

Mitigative measures such as the relocation of Crownpoint's wells and HRl's 

agreement to provide the Crownpoint hospital with equipment and training for uranium 

slurry accidents fall short of protecting public health and reducing the adverse impacts 
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of the mine on the environmental justice communities of Church Rock and Crownpoint. 

Intervenors' Environmental Justice Brief at 29-31. Environmental justice guidelines 

recommend "heightened agency attention" to "monitoring needs" if disparate impacts 

on environmental justice communities are found. CEQ Environmental Justice Guidance 

at 10; Bullard Testimony at 45. The FEIS does not consider this issue at all. Bullard 

Testimony at 45. Comprehensive health studies of Church Rock and Crownpoint 

residents and the clean-up of abandoned uranium mines are some of the immediate 

needs that exist in the proposed project area. What is conspicuously overlooked by·the 

FEIS is whether it is acceptable to compound the environmental risk of an already· 

disproportionately and adversely impacted minority population with additional impacts 

from the proposed project. 

Question 6. 

6. What are the financial effects of uncertainties about the application of a 
tax on the CUP on the Navajo Nation? In light of these uncertainties and the possibility 
of litigation about this tax, are the parties willing to offer to begin negotiation with 
relevant governments? Have negotiations begun? Are negotiations producing results? 

Response 6. 

NEPA requires agencies to balance a proposed project's economic benefits 

against its adverse environmental effects. See, e.g., Calvert Cliffs' Coordinating · 

Committee v. U.S. Atomic Energy Comm'n, 449 F.2d 1109, 1113 (D.C. Cir. 1971). 

NRC and CEQ regulations embody this requirement, providing that NRC Staff consider 

socioeconomic or "secondary" benefits in an FEIS. Louisiana Energy Services; 47 

N.R.C. at 99 (citing 10 C.F.R. § 51.71 and 40 C.F.R. § 1508.S(b)). More 
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specifically, the reguiations require the NRC Staff "to consider and weigh the 

environmental, technical, and other costs and benefits of a proposed action and its 

alternatives, and, 'to the fullest extent practicable, quantify the various factors 

considered."' Id. at 88 (quoting 10 C.F.R. § 51.71(d)). The Staff undertook this 

analysis with respect to the proposed benefit that the CUP would have on Navajo 

Nation tax revenues in sections 4.9 (Socioeconomics) and 5 (Costs and Benefits 

Associated with the Proposed Project) of the FEIS, and it is that discussion that 

provides the proper context for an informed response to this question . 

HRI and the NRC Staff have done little to actually answer question 6. HRI, in 

particular, never answers the questions, but rather makes a series of points seemingly 

calculated to confuse the Presiding Officer regarding potential tax benefits to the 

Navajo Nation from the CUP. However, upon careful reading, HRl's Reply actually 

emphasizes lntervenors' point that the potential tax benefit to the Navajo Nation is in 

actuality not a "significant" benefit that can be relied upon to justify the NRC.Staff's 

recommendation of Alternative 3. See Final Written Presentation of Grace Sam and 

Marilyn Morris, February 19, 1999 (hereinafter Sam's NEPA Brief) at 24-27; 

ENDAUM's and SRIC's Written Presentation in Opposition to Hydro Resources, Inc. 's 

Application for a Material License with Respect to: NEPA Issues Concerning Project 

Purpose and Need, Cost/Benefit Analysis, Action Alternatives, No Action Alternative, 

Failure to Supplement EIS, and Lack of Mitigation, February 19, 1999 (hereinafter 

ENDAUM's NEPA Brief) at 43-45. 
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It is well-established that, in analyzing the costs and benefits of a proposed 

project, an FEIS must not contain misleading information on the economic benefits of a 

project or distorted economic assumptions that impair fair consideration of the project's 

adverse environment~! effects. See, e.g., Hughes River Watershed Conservancy v. 

Glickman, 81F.3d437, 446 (4th Cir. 1996) (EIS evaluating proposed dam construction 

project violated NEPA since it was based on misleading economic assumptions which 

impaired fair consideration of the project's adverse environmental effects). When the 

FEIS concludes that "[t]he potential contribution of the proposed project to the Navajo 

Nation would be a significant part of Navajo Nation tax revenues," FEIS at 4-103, it 

violates this fundamental tenet of NEPA law. HRI' s Reply nevertheless urges upon the 

Presiding Officer the point that the potential tax benefits to the Navajo Nation from the 

project would be significant. HRI Reply at 24-25 (citing FEIS at 4-104). 

This conclusion is erroneous and thus misrepresents any actual benefit that 

might inure to the Navajo Nation through the collection of taxes for two reasons: first, 

historical tax collection data demonstrates that the potential tax payments to the Navajo 

Nation from the CUP, see FEIS at 4-104 (Table 4.31), cannot be expected to represent 

a "significant part of Navajo Nation tax revenues" during the years in which HRI 

intends to operate the CUP; and second, the consideration of any tax benefit to the 

Navajo Nation from the proposed project is too speculative to even be considered a 

benefit in the FEIS in light of the uncertainty surrounding the Navajo Nation's taxing 

jurisdiction, reflected in HRI's position "that taxation over private land such as the 
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Churchrock Section 8 property is within the jurisdiction of [the] State of New Mexico." 

HRI Reply at 24. 

It is projected that the Navajo Nation's General Fund gross revenues will be 

$104.4 million for fiscal year 1999 and $105 million per year for fiscal years 2000 and 

2001. See Resolution of the Navajo Nation Council, Fiscal Year 1999 General Fund 

Revenue Projection, Exhibit "A" (attached as Exhibit 5). Total Navajo tax revenues 

are projected to be $26.2 million for each of these years. Id. In comparison, the 

estimated tax revenues from the CUP are relatively low, projected to be anywhere from 

• $39,000 to $1,200,000. See FEIS at 4-104 (Table 4.31) (cited in HRI's Reply at 24). 

Thus,. even in the unlikely possibility that HRI was able to produce 2 million pounds of 

yellowcake and the market price for yellowcake was $20 per pound, HRI's contribution 

would only be 4% of the Navajo Nation's total revenue from taxes and 1 % of the 

Navajo Nation's total gross revenue. Needless to say, HRI's contribution to the Navajo 
,. 
,. 

Nation's revenues would not be significant. Considering that it is extremely doubtful 

that HRI will produce 2 million pounds of yellowcake at the market price of $20 per 

pound, the contribution of the CUP to Navajo tax revenues reasonably can be expected 

to be even more insignificant. For example, if the CUP contributed only $39,000 to 

Navajo Nation tax revenues in the year 2000, see id. (assuming production of 100,000 

pounds of yellowcake at a market price of $13 per pound), the CUP would contribute 

only .001 % of the Navajo Nation general tax revenues and .00037 % of total Navajo 
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I Nation revenues. 13 Thus, HRI's endorsement of the FEIS's analysis of potential tax . 

payments to the Navajo Nation from the CUP appears intended to sway the Presiding 

Officer into believing the Navajo Nation will see significant financial benefit from the 

project when in fact it will not. In truth, the potential benefits are insignificant at pest 

and HRI has failed to provide any information in their answer that calls Intervenors' 

analysis of this issue into doubt. 

HRI specifically fails to answer the Presiding Officer's question of whether it 

has begun or is willing to offe~ to· begin negotiations with the Navajo -Nation. This 

failure to answer can only be interpreted as an indication that HRI is not willing either 

to submit to the Navajo Nation's taxing jurisdiction or informally resolve this 

jurisdictional matter with the Navajo Nation. This interpretation is further buttressed 

by HRI's comments regarding taxing jurisdiction over Section 8. Despite originally 

touting the CUP's "significant contribution" to the tax revenue of the Navajo Nation in 

its reply to question 6, HRI goes on to admit that it does not believe that the Navajo 

Nation would see any tai revenues from Section 8. HRI Reply at 25. Such a statement 

provides support for Intervenors' argument that the actual tax "benefit" to the Navajo 

Nation is so speculative as to be no benefit at all because of HRI's likely objection to 

13 The NRC staff submits a "conservative estimate of benefits" assuming prices of 
$9 and $12 per pound. Affidavit of Robert D. Carlson, ,4 at 2. Accordingly, the Staff 
projects a Navajo Business Activity Tax of $540,000 annually at $9 per pound and 
$720,000 annually at $12 per pound. Under these projections the BAT contributiQn 
remains insignificant. At $9 per pound, the contribution to total Navajo revenue would 
be .005% and to Navajo tax revenues would be .02 % . At $12 per pound, the 
contribution to total Navajo revenue. would be .007% and to Navajo tax revenues would 
be .03%. 
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Navajo taxes, thus flawing the entire cost-benefit analysis in the FEIS in violation 'of 
. ' 

NEPA. See Sam's NEPA brief at 26-27; ENDAUM.'s brief at 43-45. 

HRI's assertion that Alaska v. Native Village of Venetie Tribal Gov't, 522 

U.S. 520, 118 S.Ct. 948 (1998), "holds that taxation over private land such as the 

Church Rock Section 8 property is within the jurisdiction of the State of New Mexico" 

appears further calculated to muddy the waters surrounding the issue of.taxing 

jurisdiction over the CUP. See HRI Reply at 25. This statement reveals either HRI's 
J. 

total lack of understanding of the relevant law or its desire to confuse the Presiding 

• Officer into thinking he need not consider the uncertainty of these tax "benefits" in 

deciding issues of cost-benefit analysis in the FEIS. In truth, the question of taxing 

over Section 8 and all of Indian country is not nearly as simple as HRI would have the 

Presiding Officer believe. 

First, Venetie simply does not hold that taxation over private land is within the 

taxing jurisdiction of the State of New Mexico. V enetie discusses the definition of 

"dependent Indian community" as it relates to a village in Alaska and h.as nothing to do 

with taxation over private land in New Mexico as HRI implies. 

' 
Second, even the application of the Venetie decision to Navajo Indian country in 

New Mexico is dubious at best. In Venetie, the Supreme Court found that all of the 

land owned by the Native Village of V enetie tribal government was not a dependent 

Indian community because it was neither set aside by the federal government nor under 

federal superintendence. The Court found that this land could not be set aside by the 

federal government because the land had been specifically revoked as a reservation 
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through the Alaska Native Claims Settlement Act ("ANCSA"). Even if the Native 

Village of Venetie repurchased in fee simple all the land which had originally 

comprised the reservation, the land would not be a dependent Indian community. 

Unlike the native villages in Alaska, Navajo Indian country has not been revoked by the 

ANCSA or any analogous law and none of the relevant areas in Church Rock have been 

repurchased by the Navajo Nation. Therefore, the application of Venetie, which deals 

with a uniquely Alaskan situation, i$ inappropriate and irrelevant to the present set of 

facts set in the southwestern United States . 

Finally, the major effect of Venetie on Indian law was to redefine the test for 

determining whether an area is a "dependent Inrian community" such that it meets the . 

definition of "Indian country" in 18 U.S.C. § 1151. See Id., 118 S.Clt. at 952-53, . 

The test on which the Court settled is not a significant departure from that previously 

used by the majority of the courts of appeals. See ,e.g. ,id. at 952 (six-part test 

employed by the Ninth Circuit). Although the Venetie court found that the Alaska 

lands in question were not part of a dependent Indian community, and thus not Indian 

country, that result in no way mandates a similar finding with respect to the Church 

Rock Section 8 property. "The resolution of this issue involves substantial factual 

determinations," including a determination "of the proper community of reference for 

dependent Indian community analysis under [18 U.S.C.] § 1151(b)" for the Section 8 

property. Pittsburgh & Midway Coal Mining Co. v. Watchman, 52 F.3d 1531, 1542-

45 (10th Cir. 1995). Thus, even if the Venetie test were applied to Church Rock 

Section 8, it is more than likely that there would be a finding that the area is· part of a 
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dependent Indian community in Indian country. This is one of the issues currently 

before the 10th Circuit Court of Appeals in the case mentioned in NRC's Reply. , 

Affidavit of Robert D. Carlson at 9, ,16 (referring to HRI v. USEPA, No. 97-9556 

(10th Cir. petition for review filed Aug.27, 1997). However, neither the NRC Staff 

nor HRI mention that the basic question currently before the 10th Circuit is which 

government has the authority to issue environmental permits for operations in Church 

Rock, not specifically which government or governments will have taxing authority. 

Furthermore, the 10th Circuit case also deals with disputes involving EPA regulations 
' 

• and procedural rules under the Safe Drinking Water Act, the outcome of which may 

decide that case. Thus, even if the current 10th Circuit case is decided soon, 

uncertainties regarding the application of a tax on the CUP may remain an issue open to 

litigation. 

HRI's Reply further suggests_.that the Presiding Officer is without authority to 

consider the question of Navajo Nation taxing jurisdiction on the CUP. HRI Reply at 

25. Although the Presiding Officer does not have authority to decide whether the 

Navajo Nation has taxing authority over the CUP, he should and must consider the 

uncertainties of the potential tax benefit in deciding whether the cost-benefit analysis in 

the FEIS complies with NEPA and the applicable implementing regulations. 

Intervenors previously have argued that the FEIS improperly relies on erroneous 

assumptions to justify the proposed project, including an overstated and mistaken 

reliance on tax "benefits" to the Navajo Nation. Sam's NEPA Brief at 24-27; 

ENDAUM's NEPA Brief at 43-45. The Presiding Officer must consider the 
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inaccuracies of the FEIS's stateinents regarding Navajo tax "benefits" because, under 

NEPA, an FEIS must not contain misleading h1formation on economic benefits of a 

project. Hughes River Watershed Conservancy v. Glickman. 81 F.3d at 446 (EIS 

violated NEPA since it was based on misleading economic assumptions which impaired 

fair consideration of the project's adverse environmental effects). As Intervenors have 

pointed out, this FEIS does exactly that which NEPA prohibits. 

Exact quantitative financial effects of uncertainties about the application of a 

Navajo tax may be unknown at this time, but there are almost certain to be some. The 

NRC Staff is correct when it states that if Section 8 is found not to be in Navajo Indian .' 

country, the Navajo Nation will lose potential tax revenues. Affidavit of Robert D. 

Carlson at 9, ,16. However, the uncertainty itself will cause the Navajo Nation to . 

incur costs associated with pursuing litigation and any negotiations for the payment of 

the tax. 

As pointed out above, it is unlikely that HRI will accept Navajo taxing 

jurisdiction or is willing to resolve the matter through negotiation. Evidence of this is 

found not only in HRI's assertion that the Venetie case is determinative of the issue of 

taxing jurisdiction over Section 8, but also in its unsupported belief that the Navajo 

I, 

Nation taxation requirements for properties with different ownership types may be: 

different and that thus "this issue may involve a good deal of future negotiation." HRI 

Reply at 25 (emphasis added). In truth, the Navajo Nation does not have different 

requirements for different ownership types. HRI also asserts that, " [a] s discussed in 

the FEIS at 3-63 & 5-4, the Navajo Nation taxation requirements for each of these land 
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types may be different and at this time are largely unresolved." Id. However, the 

FEIS merely states that the Navajo Nation could tax off the Navajo Reservation if the 

production is determined to occur in Indian country. See FEIS at 3-63 and 5-4. There 

is never any mention of different taxing requirements for different ownership types. 

The Navajo Tax Code also offers no varying requirements based on distinctions in 

"ownership type." Therefore, it appears that this argument by HRI is yet another 

smokescreen to explain away a faulty cost-benefit analysis. Any disputes regarding 

Navajo Nation taxing authority can arise only from HRI itself, not the Navajo Nation; 

HRI further attempts to confuse the Presiding Officer when it states that it 

intends to pay taxes "to the appropriate government authority with jurisdiction." HRI 

Reply at 26. HRI fails to mention the possibility that it may have to pay taxes to both 

the Navajo Nation and the State of New Mexico, thus increasing e:ven more its 

motivation to elude the taxing jurisdiction of the Navajo Nation. See Cotton Petroleum 

Corp. v. New Mexico, 490 U.S. 163, 109 S.Ct. 1698 (1989) (upholding imposition of 

New Mexico state taxes on non-Indian lessee's oil and gas production from Jicarilla 

Apache reservation despite previous imposition and collection of tribal tax; in practical 

effect, Cotton Petroleum was found to owe both tribal and state taxes for its oil and gas 

production on the Jicarilla Apache reservation). 

HRI and the NRC Staff in the FEIS treat the potential tax payments to the 

NavaJo Nation which the CUP may generate as a significant secondary benefit of the 

proposed project that supports the NRC Staff's decision to grant HRI a source materials 

license. As the Presiding Officer himself has recognized in propounding this question 
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in the first place, however, the uncertainty surrounding the actual tax benefit that might 

inure to the Navajo Nation from the project is much too tenuous to be considered a real 

secondary benefit in the FEIS because _of the open question concerning whether th~ 

Section 8 property is Indian country. This. is true also of the FEIS 's characterization of 

potential tax payments to the Navajo Nation as "significant." In truth, the potential 

amount of such payments is anything but that. 

Question 7. 

7. · For Churchrock Sectioll'8 (and 28 days later for the entire CUP14
): What is 

your comparative analysis of the NRC Staff-Recommended Action to: (1) the non~ 
action alternative, and (2) Alternative 2 (modified action) -- including a concise, 
descriptive summary of the advantages and disadvantages of the options? In your 
answers to this question, please consider the answers to the questions set forth in your 
overall discussion. 

Response 7. 

As Intervenors have pointed out in their written presentations, the FEIS 

submitted by the NRC does not comply with NEPA and the applicable implementing 

regulations because there is a lack of analysis and adequate explanation why the Staff 

rejects Alternative 2 (modified action) and Alternative 4 (no action) in favor of 

Alternative 3 (Staff Recommended Alternative). See Sam's NEPA Brief at 14-24; 

ENDAUM's NEPA Brief at 56-60. In particular, the FEIS lacks a proper comparative 

analysis between the NRC-Staff Recommended Action (Alternative 3) and the no-action 

alternative (Alternative 4) and the modified action alternative (Alternative 2). CEQ 

regulations require that the FEIS "present the environmental impacts of the proposal 

14 These answers may not be required to complete the determination of whether or 
not HRI may proceed to mine Churchrock Section 8. 
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and the alternatives in comparative form, thus sharply defining the issues and providing 

a clear basis for choice among options by the decisionmaker and the public." 40 C.F.R. 

§ 1502.14. An FEIS should briefly discuss the reasons why an alternative was rejected 

and not further studied. Louisiana Energy Services, 47 N.R.C. at 98 (citing Tongass 

Conservation Soc. v. Cheney, 924 F.2d 1137,1141 (D.C. Cir. 1991)) ("By merely 

reciting all of the benefits expected from the [project], the "no-action" section does not 

indicate how the agency evaluated the relative significance of these individually cited 

benefits."). The NRC staff failed to provide a comparative analysis of the alternatives 

in the FEIS. 

The NRC staff, in its May 11 Reply, attempts to answer question 7, but 

regarding only Section 8. Despite the Presiding Officer's request to do so, these 

answers must be disregarded because a comparative analysis of only Section 8 is 

inadequate, irrelevant, and a violation of NEPA because it in effect disregards 

Alternative 2 as an option. 

As a practical matter, any analysis of the alternatives for only Section 8 would 

be inadequate and useless as a comparative tool. The primary characteristic of 

Alternative 2 is that it differs from Alternatives 1 and 3 in that "ISL mining would 

occur at only one or two of the proposed sites" under Alternative 2. FEIS at 2-31. By 

limiting the comparative analysis to only Section 8, the Presiding Officer has in effect 

changed Alternative 2 by removing the primary characteristic that sets it apart from the 

proposed project and the other alternatives. This renders any comparative analysis 

inaccurate and therefore inadequate. At the very least, limiting an analysis to only one 
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site changes Alternative 2 info something other than what is described in the FEIS. 

Such a comparative analysis is us.eless for determining how the agency evaluated the 

relative significance of the benefits of each alternative as described in the FEIS. ~or 

example, it would be equally useless if the Presiding Officer asked for a comparative 

analysis of the alternatives, but required an assumption that each alternative would 

incorporate NRC's license conditions as described in Alternative 3. In this 

hypothetical, Alternative 3 's major difference with the other alternatives would be 

stripped, making any comparative analysis inaccurate .. This is essentially the same kind 

of improper analysis that is asked for in question 7. 

The fact that the Presiding Officer has decided to make a decision regarding 

only Section 8 at this· point has no bearing at all on the inappropriateness of a 

comparative analysis for only Section 8. The Presiding·Officer, in his September 22 

Memorandum and Order, allowed Intervenors t.o file written presentations "with respect 

to any issue that challenges the validity of the license issued to HRI." Memorandum 

and Order, September 22, 1998 at 2, clarified and reiterated in Memorandum and, 

Order, October 13, 1998 at 3. In full accordance with the Presiding Officer's ord.ers, 

Intervenors have challenged the FEIS as inadequate under NEPA, arguing that through 

an invalid FEIS, the NRC improperly issued .the materials license to HRl. 15 

15 The NRC Staff has acknowledged that the scope of lntervenors' arguments is 
proper in accordance with the Presiding Officer's orders in that in responding to 
Intervenors' NEPA arguments, the Staff waived its "usual objection" to the scope of 
Intervenors' presentation inasmuch as the FEIS addressed all potential operation sites. 
See NRC Staff's Response to Intervenor Presentations On NEPA Issues (Purpose, 
Need, Cost/Benefit, Alternatives, and Supplementation), April 1, 1999 at 2-:3. 
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Specifically, Intervenors asserted that the FEIS lacks a proper comparative analysis and 

adequate explanation why the Staff rejects Alternative 2 (modified action) and 

Alternative 4 (no action) in favor of Alternative 3 (Staff Recommended Alternative). 

See Sam's NEPA Brief at 14-24; ENDAUM's NEPA Brief at 56-60. Any comparative 

analysis would need to address Alternative 2 as it is described in the FEIS and as it was 

considered by the NRC in issuing the materials license to HRI. Under NEPA and· the 

NRC regulations, the NRC must discuss in the FEIS alternatives to HRl's proposed 

project. 42 U.S.C. § 4332(2)(C)(iii); 10 C.F.R. § 51.91(c). Alternative 2 has already· 

been described as an option in the FEIS. However, by changing the scope of the 

comparative analysis to only Section 8, the full character of Alternative 2 is not 

currently being taken into account. In fact, a comparative analysis of only Section 8 

essentially removes Alternative 2 from discussion, in violation of the mandate from 

NEPA to discuss the alternatives to the project. 

Even if the analysis submitted by the NRC for Section 8 was appropriate and 

allowable under NEPA, the NRC Staff's latest submission still would not be a sufficient 

comparative analysis under NEPA. Merely reciting all of the benefits expected from 

the project does not indicate how the agency evaluated the relative significance of these 

individually cited benefits as required by NEPA. See Tongass Conservation Soc. v. 

Cheney. 924 F.2d 1137,1141 (D.C. Cir. 1991). Pursuant to the Presiding Officer's 

question 7, the NRC submitted a summary of the advantages and disadvantages of 

Alternatives 2, 3, and 4. Affidavit of Robert D. Carlson at 10. However, the NRC 

fails to compare any of these alternatives with each other or provide any indication of 
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how it evaluated the relative significance of the cited advantages and disadvantages. 

For example, the NRC staff indicates that Alternative 3 "would have the advantage of 

allowing HRI to develop Section 8, while providing more environmental protection than 

the Modified Action." Affidavit of Robert D. Carlson,, 19 at 10. However, there is 

no discussion of how these listed advantages are weighed in comparison to the 

advantages of avoiding all environmental impacts as listed for the No Action 

Alternative. See Id. ,21 at 10. 

The NRC Staff further submits tables on the various alternatives and their 

• impacts, but freely admits that these tables only "summarize information in FEIS 

Sections 4.1through4.12." Affidavit of Robert D. Carlson,, 18 at 10. Any reliance 

by the NRC staff on the FEIS for a comparative analysis is faulty for the reasons 

previously stated in lntervenors' written presentations. No comparative analysis among 

the various alternatives exists in the FEIS and thus the conclusory nature of the NRC's 

"analysis" is equally evident in its tables. In fact, if one were to consider the NRC's 

• 
Tables 4 through 15, one would have to conclude that Alternative 4 (no action) should 

have been the preferred alternative rather than Alternative 3. The tables clearly show 

that Alternative 4 will have the least amount of impacts, and there is no indication that 

the advantages and disadvantages of the other alternatives outweigh this benefit. 

Finally, HRI's reply to question 7 is noteworthy in that it does not even attempt 

to provide a comparative analysis of the given alternatives at all and simply underscores 

one of the underlying problems with the FEIS. Following a rather lengthy 

j 

regurgitation of relevant NEPA principles and a layout of the FEIS, HRI's reply to 
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question 7 boils down to a simple conclusion without any comparative analysis: " ... it 

is sufficient to say that the FEIS adequately addresses the reasonable alternatives, 

giving "substantial treatment" to each in full satisfaction of the requirements of NEPA 

as related to the NRC in Part 51." HRI's response substitutes a simple conclusory 

statement for a comparative analysis and points out no language in the FEIS which 

indicates .how the NRC Staff evaluated the relative significance of any benefits or 

disadvantages of any of the alternatives. As pointed out by lntervenors in their written 

presentations, the FEIS simply does not provide the NEPA-mandated comparative 

analysis of the alternatives and the mere reassurance of HRI that the FEIS is adequate 

does not eliminate the FEIS' s flaws. 

Question ·s. 

Intervenors Groundwater Exhibit L quotes Cowan (1991) who states that near 
Church Rock, channelways "15-30 m. thick" occur "which would affect fluid flow," 
SRIC/ENDAUM will please promptly provide a reference for the citation so that we 
may discover whether Cowan says anything about the width of those channel ways. 

Response 8 . 

Intervenors have provided the Cowan study, and the statements of Dr. Lucas 

and-Dr. Abitz explain the importance of that study for this proceeding. Those 

statements also demonstrate the need for qualified witnesses to address technical 

questions, as opposed to the misstatements made by HRI's unsworn and unqualified 

counsel concerning the study. 

As was pointed out above, contrary to HRl's assertions, the Cowan study does 

not indicate that the Westwater is made up of coalesced sandstone sheets that preclude 

the existence of confined elongated channels. HRI' s Response at 41. Dr. Ltteas has 
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testified that URI' s position is an inaccurate reading of the sttidy . Co "V<i an doeumer~:ts 

the lithologie heterogeneity of the Westwater, and eonelttdes that the Westwater 

deposition was in channel belts one to several km "V<i ide composed of numerous, smaller 

channels. Ltteas Response Testimony at 5. Dr. Lucas also dis er edits URI' s counsel's 

criticism of the Cowan sttidy based upon the amount of the West"V<iater Canyon that it 

examined, as Dr. Ltteas stated, the method used by the sttidy is "standard 

. sedimentologieal procedure. " Lucas Response Testimony at 7. Dr. Ltteas eonelttded 

that Co "V<i an' s eonelttsions would be readily extended into the Chttreh Rock area by any · 

competent geologist, given the vast scale of the West"V<iater Canyon Member 1ive1 

system." Id. As was also pointed out abo·ve, URI's counsel, 'Who are not geologists, 

did not take that position. 

Finally, the Cowan study and the interpretation of it presented by Dr. Ltteas, a 

known international authority on Jm assie sediments ineluding those of the Morrison 

Formation in northwestern New Mexico (Abit:z: Response Testimony at 12), 

demonstrate the heterogeneity of the Westwater Canyon Member, a heterogeneity that 

is not considered by the FEIS. Abitz Response Testimony at 13. The FEIS's treatment 

of the hydrology and contaminant transport within the Westwater is therefore flawed 

and inadequate. Id. 

IV. The Presiding Officer's request for responses to Questions 1-8 requires 
supplementation of the FEIS. 

As the Presiding Officer has implicitly conceded by asking Question 1, the FEIS 

should have contained additional information. For that reason, NEPA requires 

supplementation of the FEIS. Moreover, use of that information to make a decision 
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pursuant to NEPA without providing the information to the public and decision makers 

in a supplement to the FEIS would violate NEPA. 16 

NEPA mandates that relevant information be provided in the FEIS so that it is 

available to the decision maker and to the public. 

The primary function of an environmental impact statement under 
NEPA is "to insure a fully informed and well-considered decision," .... " 
In order to fulfill its role, the EIS must set forth sufficient information 
for the general public to make an informed evaluation ... and for the 
decisionmaker to "consider fully the environmental factors involved and 
to make a reasoned decision after balancing the risks of harm to the 
environment against the benefits to be derived from the· proposed 
action." 

Sierra Club v. U.S. Army Corps of Engineers, 701F.2d1011, 1029 (2d Cir. 1983). 

(citations omitted) (holding invalid as violating NEPA the Corps' reliance on an EIS 

whose conclusions lacked a substantial basis). 

"At the very least, NEPA is an environmental full disclosure law." By enacting . 

it, Congress "certainly intended to make ... decisionmaking more responsive and more 

responsible." Environmental Defense Fund v. Corps of Engineers of the U.S. Army, 

325 F. Supp. 749, 759 (E.D. Ark., 1971) (prohibiting the Corps of Engineers from 

proceeding with a project because of the inadequacy of the environmental impact 

statement_ for the project). See also Committee for Nuclear Responsibility. Inc. v. 

Seaborg, 463 F.2d 783, 787 (5th Cir. 1971) {"[T]he [environmental impact] statement 

has significance in focusing environmental factors for informed appraisal by the 

President ... and in any event by Congress and the public. ")(reversing a district court 

16 The April 21 Order appears to recognize that supplementation of the FEIS may 
be necessary (April 21 Order, 4), but makes no commitment to do that. 
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grant of summary judgment for the Atomic Energy Commission because it precluded 

the plaintiffs from demonstrating that the Commission omitted scientific opinions from 

an environmental impact statement). See also ENDAUM's and SRIC's NEPA Brief at 

60-62 and authorities cited therein. 

For these reasons, any information that is provided in response to the April 21 

Order's Questions must be presented in a supplement to the FEIS that is circulated to 

the public and made available for comment. The request for more information 

demonstrates that the FEIS must be supplemented. In addition, use of such information· 

without supplementation of the FEIS would violate NEPA. 

Dated: May 25, 1999. 

Johanna Matanich 
Lila Bird 
Douglas Meiklejohn 
NM Environmental Law Center 
1405 Luisa Street, Suite 5 
Santa Fe, NM 87505 
(505) 989-9022 

Diane Curran 
Harmon, Curran, Spielberg, 

& Eisenberg, LLP 
1726 "M" Street, N.W. Suite 600 
Washington, DC 20036 
(202) 328-3500 
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RESPONSE AFFIDAVIT OF MICHAEL G. WALLACE 

I, Michael G. Wallace, being duly sworn, submit the following response affidavit 

on behalf of Eastern Navajo Dine Against Uranium Mining ("ENDAUM") and Southwest 

Research and Information Center ("SRIC"), in response to the answers filed by Hydro 

Resources, Inc. ("HRI"), and the NRC Staff ("HRI Respm1se" and "NRC Staff 

Response," respectively), to questions 3, 2, 1, and 8 posed by the Presiding Officer in his 

Memorandum and Order of April 21, 1999 ("April 21 Order"). 

1. My name is Michael G. Wallace. My qualifications are set forth in my 

written testimony and Exhibit A attached thereto,. which were submitted on be~a:lf of 

Intervenors' Written Presentation in Opposition to Hydro Resources, Inc.'s, Application 

for a Materials License with Respect to: Groundwater Protection (January 11, 1999) 

("lntervenors' Groundwater Presentation") ("Wallace January Testimony"). I have a 

master's degree in ·hydrology from the University of Arizona and extensive knowledge 
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and experience in the movement of contaminants in groundwater systems, as a consultant 

to industry and government agencies. My experience includes development of 

hydrogeologic conceptual models and the application of those to the valid prediction of 

.contaminant transport through numerical modeling. For much of the past 10 years, I have 

been a consultant to the U.S. Department of Energy ("DOE") working on modeling 

radionuclide movement through hydrngeologic formations at the proposed Waste 

Isolation Pilot Project (WIPP) in southeastern New Mexico. I continue to work in this 

capacity as a contractor within ·s~ndia National Laboratories on an essentially full-time 

basis. 

2. In addition to the materials listed in my January testimony in support of 

Intevenors' Groundwater Presentation, and the documentation cited in my April 8, 1999, 

affidavit in support ofENDAUM's and SRIC's Reply to HRI's and the NRC Staffs 

Response Presentations on Groundwater Protection ("Wallace April Affidavit" and 

"ENDAUM-SRIC April Reply"), I have reviewed the HRI Response and the Staff 

Response to questions posed in April 21 Order, including the affidavits of Craig Bartels 

on behalf of HRI and William Ford on behalf of the NRC Staff, and the various 

attachments thereto. 

Question 3 of April 21 Order 

3. Question 3 of the April 21 Order asks: 

Qualitatively and, if possible, quantitatively, what are the effects on 
the quality of water that may reasonably be foreseen at the closest 
private water wells to Church Rock Section 8, resulting from the 
poorest foreseeable condition of groundwater after restoration is 
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completed? 

4. In response to this question, the Staff has little to say, other than that the 

FEIS identified the nearest operating well, 0.5 mile to the south, and that HRI believes 

the groundwater flow is northerly. Ford Affidavit at 20. HRI addresses the question by 

stating that the nearest downgradient well is at the United Nuclear Corporation ("UNC") 

millsite located about 2.5 miles northeast of Section 8.1 Bartels Affidavit at 16. Mr. 

Bartels states that he calculated the groundwater travel time from Section 8 to the UNC 

•• 
well as 1,632 years, and concludes that restoration at Section 8 cannot have a negative 

effect on this well. Neither HRI nor the Staff quantifies the impact on groundwater 

quality from Section 8 development. -

s·. Qttantitative ptedictions of the qttality of g10nndwater several miles 

downgradient from a contaminant somce snch as the Section 8 ISL mine not only ate 

possible, bttt it is rntttinely used in indnstry. I have condttcted such an analysis using 

ptofessionally accepted modeling methods and softwate to 1espond to this qttestion. My 

• analysis shows that contamination can reach a distance eqttivalent to that of the neatest 

private water sttpply well, i.e., the UNC well cited by Mr. Dattels. Hence, as I explain in 

detail below, I ha\ie demonstrated that IIRI's Section 8 ISL mine can ha\ie an advetse 

_effect on the downgradient groundwater quality when an initial contaminant 

concentration that represents "the poorest foreseeable condition of g10undwater after 

restoration" is used in the model. 

This fact, which I have been able to verify, was not disclosed in the FEIS and has not arisen in any 
previous filings by HRI or the NRC Staff. · 
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6. . My modeling analysis also makes two important colhrteral contributions to 

estimates of post-restoration adverse effects on the offaite groundwater. First, the 

analysis provides estimations of the total volume of water in the aquifer that would be 

degraded by the mine. Based on those estimations, I calculate the "cost" of this 

contantinated groundwater. And second, my analysis provides strong supporting 

evidence for the existence of isolated sand channels similar to those that I posited in my 

previous affidavits and in my January testimony. This ev:idence, in m:y opinion, makes 

• 
the sand channel conceptnalization nearly irrefutable, since it is now additionally 

supported by a calibtation to IIRI's actual Section 8 pmnp test data that wue deriv:ed 

ftom pump tests conducted in September and October 1988.~ 

Model Development 

7. In ncy April testimony, I presented some simple, plausible model 

simulations that dealt with issues of lixiviant containment dming ISL operations at the 

• Chmch Rock site. In response to the Presiding Officer's more recent request, I have 

prepared new model simttlations. These simttlations address the long-term water quality 

consequences upon the area aquifer(s) following ISL restoration activities. These types 

of simulations provide a quantitative means to estimate impacts ·of the proposed activities 

upon nearby water supply wells and upon the aquifer in general. 

8. The simulations are cotnprised of a combinati011 of two nurnetical codes, 

2 The relevant pump test results were reported by HRI in Appendix E of its Church Rock Revised 
Environmental Report (March 1993). 
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MODFLOW and MTJD. MODFLOW is a finite-diffe1ence g10ttndwate:r flow simttlat01, 

developed by the U.S. Geological Sm vey. MTJD is a solttte transp01t simttlato1 that is 

compatible with MODFLOW, and was developed tlnottgh funding by the U.S. Almy 

C01ps. of Enginee1 s. 

9. I developed a flow model that app10ximated both pre-and post-pttmp test 

conditions, as those conditions we1e described iry IIRI's December 1988 report.j I thea 

incorporated into the transport model an initial distribtttion of post-restoration solnte 

levels, ttsing a dimensionless concentration valtte.'* Due to the liHefrfity of the traHsport 

soltttion, all concentration r esttlts can be raised 01 low er ed by a common factor. In this 

manner, vatious assumptions abottt the actttal post-restoration concentration valtte can be 

evaluated w ithottt resorting to ·additional modeling. 

10. The contaminant transport model simttlated the migration of a plttme of 

contaminants to the n01th and northeast from Section 8. The time period of this 

simulation 1at1ged from the time at end of restoration (i.e., time 0) to 274 yea:rs into the 

futme. I examined the model resnlts to determine contamination valttes at various 

locations and at variotts times within the model domain. I also developed app10ximate 

values fo1 the volttme of contaminated g10undwate1. Table 1, which is attached to this 

affidavit as Exhibit 2-A, presents assumptions and parameter values nsed in these 

models. The finite difference grid is presented in Figmes la and lb, which ate attached 

to this affidavit as Exhibits 2-B and 2-C, along with bottndary conditions and the 

3 

4 By "dimensionless," I mean a concentration that is expressed only as a numerical value without its 
customary units. Accordingly, a concentration value of "l" could be 1 mil~igram per liter or 1 picoCurie·per 
liter. The actual units do not matter for proper operation of the model. 
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calibrate,· or match, its historic water level data and pump test data to its horriogeneous, 

perfectly confined aquifer models. To demonstrate this point, I have taken my model and 

the area. I then ran the model, simulating steady state conditions and the Section 8 pump 

test. I compa1ed the model-calculated values (in feet) for residual differences in w ate1 

levels with the measmed values. The results of this comparison are depicted in the 

"Table of Residual Differences in JvVatet Levels" below and in Figme 2, attached hereto 

as Exhibit 2-D . 

14. In the Table of Residual Differences and in Figme 2 (Exhibit 2-D), net 

differences in water levels between the model calibration results and the 1esults using 

IIRI's homogeneous model are expressed as "residnals" greater than or less than 0.0. In 

Figme 2, the horizontal black line represents a water-level difference value of 0, the 

difference values from my calibration model are depicted by black dots, and values 

derived from using IIRI's hotnogeneous model are depicted by gray crnsses. The closet 

the differences are between the measmed water levels and the model results, i.e., the 

closer the "residuals" are to 0, the better the match of the measmedlevels to the model. 

15. As shown in the Table of Residual Differences and in Figme 2, in most 

cases, my model calibration results are closet to the actnal water level values .than the 

results from IIRI's homogeneous model. ln ot;her words, my results "match" well with 

the measmed results, while results from IIRI's model match poorly. For example, 

Table of Residual Differences in 'Nater Le, els (in feet) 
(Presented graphically in Figttr e 2, attached as Exhibit 2-D) 
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Section 8 HRI 'Nallace model HRI '+'lallace model 
Monitor homogeneous calibration homogeneous calib1 ation 

Wells model (p1 e•pump test) model (post•pump test) 
(pre•pump test) (post-pump test) 

€R=5 :=1:2:5 9=Z:e -=t4:B 9=Z:e 

€R=6 9=Z:e 9=Z:e +tt:e 9=Z:e 

€R=S- -=-8-:5 =5-:e tte ~ 

monitoting well CR-55 had a ffieasurcd post puffip test head (i.e., ·.vater level) that is 14 

feet low e.1 than the model head. Similady, the post-pmnp test head for CR-6 was 11 feet 

highet than the model head. Doth reptesent significant depatttues from the .meastued 

levels. In only one case, the post-pttmp test results fot well CR-8, did my model have a 

1esidual ~alue g1eate1 than the value 1esulting frnm IIRI's model. 

16. To make IIRI's model fit bette1 fut the CR-5 tesults, I could.have adjusted 

the hy diaulic conductivity do w nw at d to impto v e fit, but that would in tum ina:ke the 

match of the othe1 ttansient obsetvation well points even worse. Unless I resorted to 

incorporating leakage from ovetlying or underlying units into the model (leakage that 

IIRI has tepeatedly asserted does not exist), there is simply no way to come close to 

matching all of the meastued data shown with IIRI's homogeneotts model. 

17. Why the poor matches for IIRI's model? Ptecisely fot the reasons 

discussed in my April affidavit (at,~. 7-8, and Figtues A and D). Namely, that IIRI 

The locations of CR-5 and other Section 8 monitoring wells discussed in this affidavit can be seen 
in Figure 3.11 of the FEIS (at 3-37); however, this map disagrees with the well-location map marked as 
Figure 2 of HRI' s December 1988 pump test report. The well called CR-6 in Figure 3.11 should have 
been marked CR-8, and the well called CR-4 in Figure 3.11 should have been marked CR-6. The locations 
of CR-3, the pumping well, and CR-5, an observation well, in Figure 3.11 appear to agree with those in 
Figure 2 of the December 1988 report. 
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used a model that assumed, incorrectly, that the aquifer is homogeneous, perfectly 

confined and of infinite width. I confirmed this fiom calibrating my heterogeneous 

model. For example, CR 8 is located closer to the pumping well, CR-3, than CR-56~ 

One would expect draw down to be greater in the closer observation well, unless there is 

some barrier between the closer well and the pumping well. After many attempts to 

calibrate, I found that channels seemed the only appropriate type of configuration to best 

match the data. In this case, a channel had to connect the pumping well, CR-3, to the 

observation well, CR 5, to the northeast, but a lower permeability channel wall had to 

separate the pumping well frnm CR-8 to the southwest. When I incorporated these 

conditions, as shown in Figure 3, attached hereto as Exhibit 2-E, the difference between 

measured and modeled water levels CR-5 was only 2 feet. ~' also, Table of Residual 

Differences above and Figme 2 [Exhibit 2-D].) Hence, the channelization configmation 

resulted in a better match to the actual water level data, indicating that my model, since 

calibrated to the pump test data, will provide a more reliable and accmate prediction of 

contaminar1t transport at Section 8 than any of the predictions offered to date by either the 

Staff or IIRI. Figure 3 illustrates the final heterogeneity channel patterns used in my 

model. 

18. No calibration to data can be considered unique. While there are an 

infinite number of possible configm ations that can feasibly match the historic water level 

data, there are always an even greater number of configmations that cannot match the 

According to data in Table 2 of HRI's December 1988 pump test report, CR-5 is located 536 feet 
from CR-3, the pumping well, and CR-8 is located 398 feet from CR-3. 
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data, sttch as the homogeneons configuration that IIRI nsed. In fact, the solntions that are 

viable are often merely variations on a theme. Channel-like featmes are a type of theme 

distinctive from other types of nndergrottnd porous _media. I believe (with good reason) 

that most, if not all, of the successful Section 8 calibration possibilities wonld result in 

channel-like featmes. Some realizations may show even rnore pronounced pipeline-like . . . 

effects, others might show slightly less channeling .. 

19. While my model is nothing more than one of many plansible 

configtirations based on a channd theme, it is the only calibrated model used by any of 
the parties to date to evaluate qnantitatively the gronndwater impacts of just one 

contanrinant, maninm, migrating from Section 8 after restoration. IIRI arid NRC did not 

provide a calibrated model in their responses to the Presiding Officer's request for 

qnantitative estimates of post-restoration groundwater impacts. Moreover, both IIRI and . . 

the Staff have failed to provide any new modeling or realistic calculations, whatsoever. 

In IIRI's case, its had rtrore than 10 years to do so but has chosen not to. The models IIRI 

has nsed to date are nseless for their valtte to predict adverse impacts, if only for the 

reason that they have not been calibrated against real wotld conditions.7' 

20. Mr. Dartels's recent travel time estimates (Bartels Affidavit, at 18) do not 

7 The Geraghty & Miller report, "Analysis of Hydrodynamic Control...." (1993), claims a 

calibration to historic conditions, but provides no direct quantitative data for evaluation. My review of 
what is provided shows yet even more inconsistencies, beyond those I already have identified and · 
discussed. Notably, no calibration to the pump test is presented, and also, more telling still, no data for. 
wells CR-6 or CR-8 are provided in Figure_ 21 of the Geraghty & Miller report. Data from those critical 
wells were certainly available, as they have been around since late 1988, whereas the report was written in 
1993. In essence, there was no calibration. Because of the simplicity of HRI' s model setup, my re
creation is an acceptable replicate of what HRI' s calibration statistics would show, had they been properly 
revealed. 
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qnalify as qnantitati v e estimates of impacts on water qnality. A travel time estimate 

simply does not provide i;tny cine as to contamination "alnes at any point along the 

flowpath. Perhaps he hoped to snggest that the travel times are so long that any water 

qnality qnestion is snperflnons. However, his estimate of 1,632 years for contaminant 

travel to the nearest downgradient private well is based on the same old fanlty, 

nncalibrated homogeneons IIRI model. As snch, he nses a relatively low nniform valne 

of hydranlic condnctivity (0.77 ftfday) and a nniform hydranlic gradient to arrive at a 

simplistic, nonconser v ati v e estiniate of gr onndw ater v elociiy . In contrast, to calibt ate my 

model, I had to de'1elop a channel featme having a hydranlic condnctivity of .13 ftfday 

(abont 17 times greater). This, in conjnnction with.the rest of the model setnp, led to 

mnch faster times for contaminants to reach that well. Fmthermore, my model provides 

direct water qnality impact infotmation. Resnlts are detailed in a later section. 

Leakage 

21. Althongh IIRI has had mote than 10 years to do contaminant transpott 

modeling and to calibrate it against actnal pttmp-test data ftom Section 8, I haven't.it-

Model development and calibration are extremely time consnming. To incorpmate 

Based on my recommendation, Counsel for Intervenors ENDA UM and SRIC requested 
"excursion scenario" modeling data from HRI and the NRC Staff in the fall of 1998. See, letter from 
Johanna Matanich, NMELC, to John T. Hull and Mitzi Young, NRC (September 29, 1998), and Item 5. 
from the list of 10 information items attached thereto. In an October 16, 1998, letter to the NRC Staff, 
HRI's Mark Pelizza responded that ENDA UM and SRIC could buy the modeling software. He did not, 
however, state whether HRI had or had not done excursion modeling. Since then, I have had to assume 
that HRI has not done the kind of contaminant transport modeling that I've presented in this affidavit and 
that is routinely done by companies whose activities may affect groundwater quality. This deficiency 
.remains, in my professional opinion, a gaping hole in the evaluation of the CUP to date, and another reason 
why the NRC Staff should not have issued the license in the first place. 

11 
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Dr. Abitz in his May 20 affidavit, there are no stndies of tr ace metal concentrations in site 

monitoring wells snch that redox reactions and conditions conld be calcnlated or 

predicted. Of conrse, the maninm now in the rock has to be rednced to be immobilized, 

bnt this natnral rednction appears to be intimately related to the presence of hnmate 

deposits in the formation. Vv'hen all is said and done, then, the Staff's redox argnment is. 

nothing 111ore than sheer specnlation arid wishful thinking. I a111jnstified, therefore, in 

nsing a ri1odel that does not acconnt fot redox attennation of contaminant nrigration . 

Discnssion of Resnlts and Condnsions 

25. The initial contanrinant somce distribntion is depicted in the shaded area 

of Fignte 4, which is attached hereto as Exhibit 2-F. The contaminant sotuce area is 

ronghly equivalent to the central portion of the proposed Section 8 nrining zone. 

Contartrinartt distribntion tesnlts from the finite difference and the MOC models are 

depicted in two color diagiams, marked as Plate 1 and Plate 2 and attached to this 

affidavit as Exhibits 2-G and 2-11. Doth plates show the striking impact of the channel 

featmes on the tiansport dynamics, artd track closely with the channel featn1es shown in 

Fignre 3 (Exhibit 2-E). D asically, the plnme migrates northeastward, within the channel, 

almost as if it were a "pipeline."" For the MOC ettse (Plttte 2), I modeled eoneen:trtttions 

ovet ti111e, ending at the location of the UNC well that is consideted the nearest 

downgradient private well. ~'Bartels Affidavit at 16. The 111odeled concenttation data 

9 What's more, the 'walls' of this channel are permeable themselves, only roughly an order of 
magnitude lower in conductivity than the channel they line. This is nothing close to an impenetrable wall 
such as that described by Bartels in his earlier critique of my work. 
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a:re induded shown in Table 2, which is attached hereto as Exhibit 2-1. Table 2 shows 

that concentrations reach 0.17 mg/i at the well location in approximately 200 yea:rs, lower 

concentrations reach the location of this well even earlier. Assuming th~:t the 

"background" concentration is approximately 0.0025 mg/i, or the equivalent of the 

average manium concentration in the Town of Crownpoint municipal wells~' FEIS at 

3-26), then the modeled concentration represents nearly a 70-fold increase in 

concentration levels at that location at that point in time.ff) 

26. As stated earlier, these results rest on the foundation of a relatively well-

calibrated flow model, the only trnly calibrated flow model for this site generated by any 

party in this proceeding to date. The results represent two solutions arnong many 

possible solutions that could fit the data. While alternative solutions could show lower 

impacts on the downgradient well, other alternative solutions could show even greater 

impacts at any earlier time. Also, I set up the model to be consistent with the context and 

direction implicit in the formal question posed by the Presiding Officer. And most 

important, the channel orientations incorporated in my model are. consistent with the 

professional literatme's repeated descriptions of the Westwater Canyon Member as a 

heterogeneous fluvial environment. 

27. Finally, the model I have presented does not consider other contaminants 

that could reasonably be expected to be co-mobilized with ·uranium and migrate 

contemporaneously to the end point where human exposme could occur. It does not take 

10 A December 1998 monitoring report submitted by United Nuclear Corporation to the NRC lists a 
uranium concentration of 0.0028 mg/l for a "Domestic Water Well" located at the UNC millsite. A copy of 
the relevant portions of that monitoring report are attached to this affidavit as Exhibit 2-J. 
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into account the fact that, in futttte years, localland usets or governments could select a 

location fot drilling a new watet supply well that might coincide with the location of a 

contan1inant plume emanating frnm Section 8. _I should also note that the modeled 

contaminant plume depicted in Plates 1 and 2 (Exhibits 2-G and 2-11) contains uranium 

concentrations exceeding the NRC restorntion standard of 0.44 mg/I only a shott distance 

ftom the initial somce and within only a few years after restoration is complete. 

Accordingly, adverse impacts to a fntnre well located, say, in the northwestern quarter of 

Sectiort 8 or in the western half of Section 9, would occm shortly after restoration ends . 

And e~en if a new well is not installed in those itmnediate off-site areas, the groundwater 

itself·will be contarninated, theteby potentially ptecluding fntnre water supply 

development in a potable, high-capacity aquifer. In a later part of this affidavit, I 

calculate the· v alue of this c~ntaminated ground w atet . 

Question 2 of April 21 Order 

28. Question 2 of the April 21 Order, which I have divided into three 

subquestions, asks: 

(A) Based on local geology, what assurance is there concerning the 
likelihood of the existence of shears, fractures, and joints that could 
transmit appreciable quantities of water above or below the 
Westwater aquifer? (B) How much greater assurance may reasonably 
be anticipated prior to commencing ISL operations at Church Rock 
Section 8? (C) What environmental costs may reasonably be expected 
to result from foreseeable difficultjes at Section 8? 

(Subquestion headings added.) I will reply to the parties' responses to each subquestion 

in the paragraphs that follow: 

16 
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29. Both HRI and the NRC Staff claim that the Westwater is well-contained 

above and below, without a significant likelihood of faulting. HRI Response at 8; Ford. 

Affidavit at 15. However, as noted by the Presiding Officer in his April 21 Order, one of 

HRI's witnesses, Mr. Lichnovsky, did not assess the risk of contaminant migration 

"through undetected sheers, fractures or joints." April 21 Order at 2, n. 2. My review of 

the available information indicates a likelihood of the existence of structural features, 

including shears, fractures, joints, and faults, because of several factors. Some of these 

factors I identified in my January Testimony, while others were recently identified . 

30. In my January Testimony (at 17-18), I explained that vertical fault planes 

are common in the San Juan Basin, and that a fault of 70 feet or so could bring the 

Westwater in direct contact with the overlying· Dakota. Such contact obviously could 

facilitate the transfer of a large amount of contaminated fluid. Given the operating 

pressures described by HRI, smaller faults could also conduct significant quantities of 

contaminants. I then explained that fractures could exist in the absence of faults, and 

sometimes serve as conduits for flow. I also discussed Hilpert's 1969 report that 

identified a series of vertical fractures extending from the mine workings in Section 17 

through the Section 8 ore zones. Wallace January Testimony at 65 and Exhibit N, citing 

Hilpert ( 1969) at 77. In HRI' s February 19 rebuttal, Mr. Lichnovsky argued that the 

Hilpert cross-section was regional in nature and lacked sufficient localized detail to prove 

that faults exist in the mining horizon. Yet the Hilpert cross section provides a more 

detailed look at the subsurface stratigraphy under Sections 17 and 8 then virtually any of 

17 
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the literature cited by Mr. Lichnovsky. 11 Additionally, Hilpert used.some of the same 

borehole logs that HRI used to construct the stratigraphic cross sections that appear in 

Section 2.6 of HRI' s Church Rock Revised Environmental Report (March 1993). 

Hilpert' s data were site-specific; they just happened to be incorporated into a wider 

discussion of regional uranium mineralization that stretched beyond the HRI Church 

Rock site. The discussion by Hilpert of these fractures concerns this area as well. 

31. I also have demonstrated that HRI' s and the Staff's claim that Section 8 is 

confined below the Westwater by continuous shale is inaccurate. The underlying 

Recapture is not a classic shale as inferred by HRI and the NRC staff, but a "complexly 

interbedded ... mudstone interbedded with fine- to medium-grained ... quartzose 

sandstone" that was deposited in a fluvial environment, much as the Westwater was. 

Kirk and Condon (1995) at 111; attached as Exhibit 0 to Dr. Staub's January testimony. 

A companion affidavit by the Monison Fo1mation expe1t, Dt. Spence1 Lncas, also 

discusses these featmes of the Recaptme. ~' Lncas Affidavit, 'j['j[S-6. Additionally, the 

11 Mr. Lichnovsky's criticism of my use of Hilpert's cross-section through the Church Rock site is 
curious given that Mr. Lichnovsky himself relied on regional information to support many of his views about 
the absence of faults at the site. For example, in paragraph 28 of his February 19 affidavit, he cited Kirk and 
Condon's seismic studies in the area to bolster his view that no faults are evident in the Westwater. Yet a 
close examination of the Kirk and Condon's 1995 paper, which Dr. Staub attached as Exhibit 0 to his January 
testimony, shows that only a small portion of a 14-mile-long seismic cross section intersects the Church Rock 
mining site. The extent to which it goes through the mining zone cannot be discerned from the relevant figures 
or text. In contrast, the relevant cross-section in the Hilpert paper, which I attached as Exhibit N to my January 
testimony, is presented in a larger scale so that detailS about the stratigraphy that underlies Sections 17 and 8 
can be readily examined. Hence, the reference I relied on presents a far more detailed picture of the subsurface 
than the reference Mr. Lichnovsky used. And there is nothing in the Kirk and Condon paper, or in the paper 
by Phelps, Zech and Huffman (1995) (attached as Exhibit Q to Dr. Staub' s January testimony), that proves that 
localized sheers, fractures, or joints are absent from the Dakota-Brushy Basin-Westwater-Recapture sequence. 
Indeed, finding such features, which are much smaller geologic features than regional faults, was not the 
purpose of the either the Kirk and Condon study ~' abstract at 105) or the Phelps, Zech and Huffman study 
~'abstract at 145). 
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Recapture may not even exist under most, if not all, of the mine zone in Section 8. See, 

Wallace January Testimony at 14-17 and 62-65, and Exhibit N, which shows Hilpert's 

1969 cross-section in which the Recapture is thin to nonexistent under Sections 17 and 

8. 12 Without an adequate confining layer below the Westwater under Section 8, flow of 

contaminants into the underlying Cow Springs aquifer, or into a water-bearing layer of 

the Recapture, from the mining zones would be not only likely, but inevitable. 

32. Mr. Bartels states in his May 6 affidavit (at 5-6) that most vertical 

excursions occur due to artificial pathways, such as boreholes and well casings . 

Assuming this is true, the Staff has not assessed the risk that old boreholes on Section 8, 

which number at least 174, may serve as conduits for migration of contaminants into 

overlying or underlying aquifers. See, Ford Affidavit of February 20, 1998, at 9. 

33. The subject of artificial penetrations and their effects brings up another 

discrepancy in the logic of HRI' s arguments. HRI has argued that all of its boreholes and 

wells are properly sealed, with state of the art techniques. At the same time, HRI has, on 

several occasions, expressed concern about its ability to adequately seal deeper boreholes, 

and also expressed concern that deep boreholes that penetrate the Recapture and Cow 

Springs Sandstone could provide conduits for fluid migration between the mine zones 

12 In his February 19 affidavit, Mr. Lichnovsky uses the "principal of continuity" to support his position 
that the Recapture underlies the entire site, even though the single borehole that he cited is located at least 900 feet west 
of the Section 8 mining area. The principal of continuity is simply a rule of thumb that geologists use to interpret 
stratigraphy that they observe in the field. It cannot and should not be used to interpret geology at another location, 
more than 900 feet away, when additional and substantial site-specific geologic inforrriation exists. In this case, as I 
have stated on several occasions, HRI has data on hundreds of boreholes in Section 8, and used some of those records 
to construct five different stratigraphic cross sections in the southeast quarter of Section 8. However, these records, 
coupled with Hilpert' s cross-section through sections 17 and 8, do not show convincingly that the "Recapture" is 180 
feet thick and continuous throughout the area. 
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and the underlying aquifers. HRI has consistently relied on this argument to justify its 

decision not to install monitor wells into or through the Recapture unit at Section 8. 

However, in my experience, drilling boreholes and studying the resulting core samples 

may be the only tools available or affordable to clarify the small-scale-geology 

underlying the Westwater. Furthermore, because of greater rock stresses with depth, 

deeper boreholes are generally easier to seal than shallow ones. Thus, HRI has it 

backwards. It would have us believe that hundreds of relatively shallow boreholes and 

injection and production wells used.in the ISL process will be.perfectly sealed. Yet HRi 

dared not drill a single, deep borehole to evaluate the characteristics and integrity of the 

rocks that underlie the Westwater, supposedly out of its concern for potential fluid 

migration. 

34. The seismic profile referenced by Mr. Lichnovsky in his February 

affidavit, and cited by Mr. Bartels in this May affidavit (at 8), was used by HRI to 

support its argument that faulting does not exist at Section 8. As I discussed in footnote 

11 above, the cited profile was regional in nature, and as such does not contain sufficient 

resolution to make any site-specific determinations. In this sense, it is _similar to using a 

regional structure contour map to show no faulting at a much smaller local level on the 

scale of the Section 8 property. 

35. In summary, I believe that HRI and the NRC Staff have provided very 

little assurance that fluid movement will not occur below the Westwater aquifer. This 

lack of assurance is particularly worrisome for protection of the underlying layers 

because of the presence of a potential underground source of drinking water in the Cow 
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Springs Sandstone. As I discussed in my January testimony (at 62-63), one borehole, 

offset from the mining zone by at least 900 feet, does not by itself prove that the 

Recapture is present below the Westwater, or, even if it is present, is a suitable confining 

layer. Given that the Recapture intertongues with the Westwater and was eroded by 

scouring at that contact (Kirk and Condon [1995] at 111; attached as Exhibit 0 to Dr. 

Staub's January testimony), conduits for fluid migration may exist, but are too small and 

localized to have been detected by earlier pump tests or by examination of borehole logs. 

36. Part B of Question 2 ·states: 

How much greater assurance may reasonably be anticipated prior to 

commencing ISL operations at Church Rock Section 8? 

37. HRI claims that the pump tests required by its license will provide the 

greatest assurance that vertical excursions can be limited because the tests themselves 

will determine whether vertical connection exists between aquifers or whether the 

aquifers are confined. As I have previously explained, pump tests are the best tools to 

locate breaches of confining units. Wallace January Testimony at 19. Yet, I continue to 

have serious concerns about HRI' s ability to properly perform and analyze pump tests, 

given the many mistakes that I have identified in HRI' s aquifer characterization program 

to date. Id. at 43-55. Statements made by Mr. Bartels in his May 6 affidavit now give me 

even more discomfort about HRI's willingness to take aquifer testing seriously, or to 

report the results thereof accurately, at the Church Rock site. 

38. In his May 6 affidavit (at 13), Mr. Bartels states that well field 2 at URI's 

Longoria project had no vertical or horizontal excursions, "[y ]et, the pump test prior to 
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production of that well field showed significant vertical hydraulic communication and 

potential for vertical excursions." That Longoria Well field 2 had no excursions, as Mr. 

Bartels asserts, is irrelevant (whether true or not) to the question of whether proceeding 

with well-field development in the face of adverse.aquifer confinement findings is 

prudent practice. I don't understand how the state agency in that case would allow such 

. an operation to proceed, but it is certainly something that I trust the NRC Staff would not 

endorse-, In any event, I fear that any assurance that additional pump testing may provide 

will be undermined by HRI' s demonstrated inclination to proceed with ISL mining even 

when aquifer testing shows hydraulic communication between the mining zone and 

overlying or underlying aquifers. And unlike URI' s experience at Longoria in Texas, a 

mistake by HRI at its New Mexico sites could have damaging consequences for the purity 

of the gi::oundwater in Church Rock and Crownpoint. 13 

39. As I have testified previously in this proceeding, structural cross-sections, 

fence diagrams and structure contour maps are reliable tools to identify faults. HRI has 

stated that it does not have such documentation. See; letter from Mark Pelizza to Robert 

Carlson (October 16, 1998), attached to letter from John T. Hull to Johanna Matanich 

(November 13, 1998). HRI has provided only stratigraphic cross-sections. Stratigraphic 

cross-sections are constructed by artificially shiftillg geologic units to create a horizontal 

top, and so cannot provide information on displacements. I stated in my January 

13 Baseline water quality at Longoria was poor compared to that at Church Rock. Average total 
dissolved solids concentrations ranged from 1,100 to 1,900 mg/I at Longoria, compared with an average 
concentration of about 370 mg/I at Church Rock. FEIS at 3-36. See, also, Texas Department of Health 
memorandum on restoration values for URI' s Longoria and Benavides projects, attached to this affidavit as 
Exhibit 2-K. 
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testimony (n. 3 at 20) that HRi has represented that strucforal data were analyzed for 

faulting and no such faults were discovered, when in fact, only the stratigraphic cross-

sections were consulted. Then again in HRI's Response to the April 21 Order, HRI refers 

to "geologic cross sections" that "show no significant geologic structure," citing the 1993 

Church Rock Revised Environmental Report. HRI Response at 8. Despite HRI's 

adoption of the ambiguous label "geologic cross sections," the 1993 Church Rock 

Revised ER still contains only stratigraphic cross-sections, not structural cross-sections. 

For its part,. the NRC Staff has contrlbuted to the unwarranted acceptance of HRI' s 

• geological interpretative information by claiming in several parts of the FEIS that 

structural data were reviewed to verify the absence of faulting. See, e.g., FEIS at 3-15, 3-

21, 4-42, and 4-55. Structural data could provide some of the additional assurance on 

Section 8 faulting that the Presiding Officer is looking for. And HRI could prepare 

structural contour maps and structural cross sections fairly easily, based on the hundreds 

of driller's logs in its possession~ Unfortunately, the NRC Staff has not required that such 

' 

• information be incorporated in the application, as recommended in its own Draft Standard 

Review Plan. on uranium ISL mine applications, and HRI, on grounds of confidentiality, 

has refused to provide the driller's logs that could be used to generate the requisite · 

structural information. 14 HRI has not provided grounds to assert confidentiality for this 

information, and I can think of no valid reason for the need of confidentiality. HRI' s very 

intransigence on this matter is to me a factor that influences the credibility of any 

assurances that they would now offer. 

14 See, Pelizza letter to Carlson (October 16, 1999), at 1-2. 
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40. HRI and the Staff both claim that monitoring wells .and regular surety 

updates will reduce the likelihood of contamination. HRI Response at 16; Bartels 

Affidavit at 15; Ford Affidavit at 17-20. It is important to point out that neither 

monitoring wells nor surety upgrades will reduce the likelihood of vertical excursions, 

although immediate detection of an excursion may mitigate the resulting environmental 

damage. As Dr. Abitz, Dr. Staub and I have testified repeatedly in this proceeding, the 

monitoring well planfor the Crownpoint Uranium Project, including for Section 8, does 

not assure prompt detection of horizontal or. vertical excursions. The 400-foot spaced 

perimeter monitor well ring is not consistent with geometries of the subsurface sand 

channels. No monitoring of the Cow Springs aquifer is planned or required, unless HRI 

determines, on the basis of new pump tests, that vertical connections exist between the 

Westwater and the Cow Springs, See, SUA-1508, License Conditions 10.25 and 10.32. 

Given the confusion and continuing debate over just what does underlie the Westwater, 

this issue has a serious potential to be completely mishandled, with possible serious 

environmental detriment. As for the overlying units,. monitor wells are spaced over 

either 4 or 8 acres. License condition 10.20; Ford.Affidavit at 16. By the time 

excursions are detected and finally confirmed under this regime, large areas of overlying 

or underlying units .could be impacted. 

41. Part C of Question 2 asks: 

What environmental costs may reasonably be expected to result from 

foreseeable difficulties at Church Rock Section 8? 

42. HRI and the NRC Staff never reach this point of discussion in their 
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responses, and it appears that the FEIS also fails to address the environmental costs that 

can be reasonably expected. 

43. As I have explained above, vertical excursions may occur at Section 8. 

Because the monitoring requirements are loose, significant amounts of contaminants 

could travel into other units in an excursion. Dr. William Staub testified in January that 

correction of vertical excursions can be particularly problematic, and requires lengthy 

restoration efforts. Staub January Testimony at 16. 

44.. The FEIS does not identify the costs of vertical excursions. Certainly, 

given the difficulties, it is foreseeable that HRI would need to create a cone of depression 

to contain an excursion. Depending on the size of the excursion and the number of 

excursions that develop, HRI may be obliged to increase its consumptive use of water. 

The loss of this water is an environmental cost of the project operations, and of particular 

concern, given the limited groundwater resources of the San Juan Basin. And finally, 

there is the foreseeable risk that a vertical excursion may no~ be corrected,. leaving 

measurable damage to the water quality of the surrounding units. 

Question 1 of the April 21 Order 

45. Question 1 of the April 21 Order asks: 

Based on the experience of Uranium Resources, Inc. (URI) and of the in situ 
leach mining (ISL) industry generally, as well as the laboratory work 
reported in the Final Environmental Impact Statement, NUREG-1508, 
February 1997, Tables 4.8 and 4.9 at pp. 4-32, 33, what important difficulties 
(including unlikely but foreseeable difficulties) may reasonably be considered 
for the Crownpoint Uranium Project (CUP) concerning restoration of 
groundwater quality at Church Rock Section 8? What environmental costs 
may reasonably be expected to result from foreseeable difficulties? 
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46. The NRC Staff responded that it believes baseline for Section 8 will be set 

at high levels of uranium and radium, thereby reducing "the difficulties in restoring the 

uranium and radium levels in the groundwater to baseline," and given the "chemical 

inability" of contaminants to move outside the well field, the license.requirement of a 

restoration demonstration, and surety updates, environmental costs resulting from 

lixiviant excursions would be "very low." Ford Affidavit at 14-15~ · 

47. HRI similarly asserts that "if HRI were to fail to restore the groundwater at 

Section 8 to or near baseline, the practical significance would be that previously unusable 

water would remain unusable." HRI Response at 2-3. HRI claims that the "a priori risk 

that groundwater restoration will not attain baseline values probably cannot be 

quantified" and the FEIS communicates confidence that HRI will achieve restoration. 

HRI Response at 4-5. HRI also asserts that even if restoration did not occur, there would 

be "no significant environmental costs." HRI Response at 6. 

48. As Dr. Abitz states in his Response Affidavit, however, the water quality 

outside of the ore zones of the Westwater is generally pristine, and the water inside the 

ore zones is generally very good, with the except of slightly elevated levels of uranium 

and radium-226. The overall superior quality of the native groundwater at the Church 

Rock site, coupled with the well-documented difficulties that the uranium ISL industry 

continues to have in restoring good quality water at commercial-scale mines in Wyoming, 

suggests to me that restoration at Church Rock Section 8 will be difficult. The 

difficulties inherent in remediating groundwater that has been willfully contaminated as a 

consequence of mining will be exacerbated if, as the NRC Staff suggests (Ford Affidavit 
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at 13-15), HRI will depend largely on natural attenuation through chemical reduction to 

achieve baseline or drinking water standards that it could not achieve through active 

remedial methods. 

49. In addition, Section 8 presents certain foreseeable complications for 

groundwater restoration. First, as I explained in my January Testimony, the mine 

workings at Section 17 promise to complicate any restoration at Section 8. I further 

explained that any restoration of Section 17 well fields will require the mine workings to 

be de watered below the regional water table. Wallace January Testimony at 66-7 5. This· 

approach would also lower the water table on Section 8, reintroducing oxygen into 

Section 8 ore zones, and mobilizing contamination, despite any previously successful 

restoration efforts. 15 Second, any vertical excursions for the project would impede 

successful restoration. I described how undetected leaky aquifers quickly created 

excursion problems at other ISL mines. Id. at 50-51. And in my reply to HRI's and the 

Staff's responses to Question 2A above, I identified several factors that support the 

existence of aquifer interconnection at Church Rock, and concluded that there is little 

assurance that these factors can or will be mitigated to prevent contaminant migration. 

50. The environmental costs of these foreseeable risks during restoration can 

be quantified with a minimal amount of effort, yet the FEIS was completely void of any 

quantitative estimate, or even qualitative description, of the cost of contaminated 

15 In his February 1999 affidavit, Mr. Ford postulates that since dewatering had occurred in Section 17 
in the past, this may have already occurred. I concur, and consider this to be a potentially important issue. 
However, the next time dewatering occurs (if it occurs), sodium bicarbonate (the 'paint-stripping' component 
of the lixiviant) will also be present, as well as oxygen. This will exacerbate the problem much more than 
reintroduction of only oxygen. 
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groundwater after restoration. 

51. In a telatively short time, I developed a model to qnantify the volntne of 

grnnndwater that may reasonably be contaminated at the end of restoration. I employed a 
'· 

simple scenatio, rather than inttodnce the foreseeable complications, snch as a vertical 

excnrsion. Examination of the plnmes in Plate-1 (Exhibit 2-G) shows at least some cases 

in which the plnme is stretched along the entire 14,000-plns-foot length from the mining-

atea to the water well. Dispersion has widened the plnme considerably as well. 

However, some 6f this width is comprised of low-concentration solnte. Giving the · 

applicant the benefit of the donbt, I w onld estimate a problem zone of degraded 

grnnndwater with dimensions of 12,000 feet long by 700 feet wide by 200 feet thick. 

Assnming a pornsity of 0.2, this is eqniv alent to 33 6 nrillion cnbic feet. That is 

eqnivalent to 7,713 acre-feet of water. Potable grnnndwater that is not in use as drinking 

water has a water rights valne $3,000 to $4,000 per acre-foot. ~ ENDAUM's and 

SRIC's NEPA Presentation (Febmaty 19, 1999) at 37, n.11. At apprnximately $3,500 

• pet acre-foot of treatment cost, this volnme of ISL-contaminated grnnndwater represents 

an estimated envirnnmental cost of nearly $27 nrillion. Hence, at cnnent nraninm market 

prices of $10 to $11 pet ponnd and p10jected prodnction levels of 800,000 to 1 million 

ponnds per yeat, HRI wonld have to prndnce nraninm from Section 8 fot at least 2.5 

yeats jnst to raise enongh money in gross revennes to pay the cost of the gronndwater 

deaimp. 

Question 8 of April 21 Order 

28 



• 

• 

52. In Question 8 of his April 21 Order, the Presiding Officer ordered the 

Intervenors to provide a reference to a 1991 paper by A. Jun Cowan. Intervenors 

ENDAUM and SRIC located the paper and provided a full copy to the Presiding Officer, 

his special assistants and the Service List on May 18, 1999. HRI chose not to provide a 

copy of the Cowan paper. Since then, Dr. Lucas, who is tecognized internationally as a 

pteeminent expett in Jmassic paleontology and sedimentology, patticulatly in the San 

Juan Basin of notthwestem New Mexico, has teviewed the Cowan papet and conclude~ 

that it fully supports the Inter venors' experts' conceptualization of the Westwater Canyon 

Member as a highly heterogeneous, flu vial en~iromnent of stacked, thin and nan ow sand 

channels. Lucas Affidavit at '![12. 

53. Cowan's work may cause a reconsideration of important depositional 

history, but it does not change a thing hydrologically. Cowan's conduits, scallops, scour 

fills, and other small-scale geologic features observed within the regional "channel belt 

system" support heterogeneity more than ever. HRI's recent response, apparently 

willfully ignorant of differences between hydrologic and geologic nomenclature, takes 

one line from the abstract of the Cowan paper completely out of context, and then distorts 

the implications of the paper for this proceeding.16 HRI Response at 41-43. The Cowan 

paper, as a geologic report, concerns the definition of what constituted a "channel" during 

the time of deposition of the unit millions of years ago. My testimony and affidavits in 

this case concern what constitutes a channel in a hydrological sense. Hydrologically, a 

16 
I don't know which Cowan paper that HRI's attorneys reviewed, but the one at issue here does not 

conclude, as they so assert, "that no channel systems exist in the Westwater." In fact, Cowan describes, photographs 
and draws dozens of sand channels averaging 30 meters (or, about 100) in width within a regional "channel belt." 
Cowan (1991), at 80-81; Lneas Affidavit, 'J[l2. 
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"channel" is a <;:onduit for increased flow. Geologically, a "channel" is basically a linear 

depression in the land surface through which surface water collects and flows, such as a 

stream or river. Cowan describes how a previous author had characterized certain fluvial 

features within the Westwater Canyon Sandstone as ancient channels in the geologic 

sense. Cowan argues convincingly that these features are actually "conduits," not 

channels. These conduits are nothing more than one element of the hydrologic channel 

features that I refer to. Even Cowan refers to these conduits as "permeability-pathway 

compartments". Lucas Affidavit, '][12 .. To a hydrologist, these are basically questions of 

geologic nomenclature, since whatever the features in question may be called, they are 

still fluvial heterogeneous channel-like structures that impact groundwater flow. There is 

simpiy no way any professional hydrogeologist could misinterpret Cowan's article (see, 

~' Cowan's Figure 18) to suggest homogeneity of the Westwater in any shape or form . 
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AFFIDAVIT OF MICHAEL G. WALLACE 
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DESCRIPTION NO. PAGES 

Table 1. Values Used in Section 8 Model 1 

Figure 1 a. Grid and other model features 1 

Figure 1 b. Detail of grid 1 

Figure 2. Observed vs. Residuals: Calibration 
Results for Channel Case (circles) and for 
Homogeneous Case (crosses) 1 

Figure 3. Heterogeneity map for model 1 

Figure 4. Initial contaminant source distribution 
(shaded) 1 

Plate 1. Selected plume distributions from the 
Finite Difference model run (concentration shown 
by color bar legend) 1 

Plate 2. Selected plume distributions from the MOC 
model run 

Table 2. Time History of Concentration Impacts at 
Nearest Private Well 

Letter from Edward H. Morales, UNC, to Ross 
Scarano, NRC (December 10, 1998), transmitting 
environmental monitoring data for 4th Quarter 1997 
to 3rct Quarter 1998 . 

Memorandum from Joseph F. Thiel, Texas Department 
of Health, to License File #8-2704 (May 4, 1987), 
concerning Recommended Radiological Restoration 
Values for Uranium Resoqrces Inc.' s Benavides and 
Longoria Projects 
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Docket No. 40-8968-ML 
ASLBP No. 95-706-01-ML 2929 Coors Road NW, Suite 101 

Albuquerque, NM 87120 _______________ ) 

AFFIDAVIT OF DR. RICHARD J. ABITZ 
IN RESPONSE TO THE PRESIDING OFFICER'S QUESTIONS 

IN THE MEMORANDUM AND ORDER OF APRIL 21, 1999 

I, Richard J. Abitz, being duly sworn, declare as follows: 

1. I am competent to make this affidavit, and the factual statements herein are true 

and correct to the best of my knowledge, information and belief. The opinions 

expressed herein are based on my best professional judgment. 

2. I am making this affidavit on behalf of Eastern Navajo Dine Against Uranium 

Mining ("ENDAUM") and Southwest Research and Information Center ("SRIC") 

to provide responses within my areas of expertise to the questions on groundwater 

protection contained in the Presiding Officer's Memorandum and Order 

(Questions) dated April 21, 1999 ("April 21 Order"). 

3. My qualifications to make this affidavit are contained in my resume, which was 
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attached as Exhibit A to my written testimony of January 11, 1999 (hereafter 

"Abitz January Testimony"), given in support oflntervenors ENDAUM's and 

SRIC's amended written presentation on groundwater protection, dated January 

18, 1999. My relevant education, training and experience were summarized on 

pages 1-3 of my January Testimony. As stated therein, I have a Ph.D. in geology 

and extensive professional experience in geology and geochemistry, serve as a 

technical expert to the U.S. Department of Energy ("DOE") on uranium mobility 

and remediation at the DOE Fernald, Ohio, facility, and have worked on 

groundwater contamination at the United Nuclear Corporation ("UNC") uranium 

mill tailings site located 2.5 miles from the proposed HRI Section 8 and Section 

17 Church Rock ISL mine. 

4. In preparing this affidavit, I reviewed the following documents: (1) the Presiding 

Officer's April 21 Order; (2) NRC Staff Response to Questions Posed in April 21 

Order, and the affidavit of William H. Ford attached thereto (hereafter, "NRC 

Staff Response" and."Ford Affidavit", respectively); (3) Hydro Resources, Inc.'s 

Response to April 21, 1999 Memorandum and Order (Questions), and the 

affidavit of Craig S. Bartels, attached thereto .(hereafter, "HRI Response" and 

"Bartels Affidavit"). In addition to these documents, I am familiar with the 

written testimonies of Dr. William P. Staub and Mr. Michael Wallace, which were 

attached as Exhibits 2 and 3, respectively, to Intervenors' Amended Groundwater 

Presentation, and Dr. Staub's and Mr. Wallace's reply affidavits given in support 

of ENDAUM's and SRIC's Reply in Response to HRI's and NRC Staff's 
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Response Presentations on Groundwater Protection Issues (April 8, 1999) 

("ENDAUM-SRIC Reply Brief"). I also reviewed the affidavit of Dr. Spencer G. 

Lncas, given on behalf of ENDAU:M and SRIC in response to the April 21 Order, 

and the paper by A. Jun Cowan (hereafter, "Cowan Paper"), that Dr. Lncas 

disensses in detail. Finally, I remain familiar with the professional literature 

relevant to groundwater issues associated with the Crownpoint Uranium Project 

("CUP"). 

In the paragraphs that follow, I address Questions 1, 3, and 8 of the April 21 

Order, either in whole or in part. 

6. Question 1 of the April 21 Order stated: 

Based on URI's experience, the experience of the ISL industry in general, 

and the lab work reported in Tables 4.8 and 4.9 of the FEIS, what important 

difficulties (including unlikely but foreseeable difficulties) may reasonably be 

considered for the CUP concerning restoration of groundwater quality at 

Church Rock Section 8? What environmental costs may reasonably be 

expected to result from foreseeable difficulties? 

7. Based on my evaluation of the geology of the Westwa~er Canyon Formation, 

analytical data on the water quality of the Westwater Canyon Aquifer in ore and 

non-ore zones below Section 8, and on the relevant experience in the uranium ISL 

industry, it is my professional opinion that it is highly unlikely that Westwater 

Canyon groundwater in the southeastern quarter of Section 8 will be restored to 
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either primary or secondary restoration goals, as those goals are defined in the 

FEIS (at 4-27 to 4-29) and in the HRI license (SUA-1508, License Condition 

10.21(A)). Moreover, it is unlikely th~t Westwater Canyon groundwater at the 

nearest downgradient off-site locations in Section 9 and the northeast quarter of 

Section 8 will be restored to baseline conditions or drinking water standards. In 

fact, the NRC Staffs clear intention, revealed in Mr. Ford's affidavit (at 13-15), is 

to hope that restoration standards can be achieved by natural attenuation through 

• 
chemical reduction. This restoration approach technique is not based on any 

field-level redox studies or empirical data, and is likely to fail. My reasons for 

these conclusions follow. 
8. Restoration of ore-zone groundwater to baseline or drinking water standards was 

not demonstrated in core leach tests for several critical parameters, even after 

flushing of the crushed ore more than 20 times. FEIS, Table 4.8 at 4-32 and Table 

4.9 at 4-33. Complete restoration to baseline was not demonstrated after three 

• 
pore volumes in the Teton field-level pilot test for 11 of 28 parameters. Abitz 

January Testimony, Table 1at12, and FEIS Table 4.12 at 4-36. Restoration to 

baseline was not successful after 16.7 pore volumes at the Mobil Section 9 pilot 

project for several critical, health-based constituents, including barium, boron, 

cobalt, lead, mercury, molybdenum, nickel, radium-226, uranium and zinc. FEIS, 

Table 4.13 at 4-36. The Teton and Mobil pilot projects are the most relevant 

field-level experience for predicting restoration performance at the commercial 

scale proposed by HRI at Church Rock and Crownpoint. At both sites, leaching 

was done in the Westwater Aquifer in groundwater possessing virtually the same 
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water quality as that at the HRI sites. Id. at 4-36, 4-38; Abitz January Testimony 

at 12; Staub Testimony at 40. ·In the Mobil case, leaching took place over an 11-

month period, yet restoration efforts continued for some 6 years before NRC 

released Mobil from further remedial activities. Staub Testimony at 20, Exhibit 

L. 

9. Undetected excursions outside the ore zone are highly likely for the following 

reasons: 

(a) The pregnant lixiviant contains high concentrations of several regulated 

constituents, including arsenic, uranium, radium and total dissolved solids 

(FEIS, Table 2'.l at 2-6; Table 4-8 at 4-32; and Table 4.13 at 4-38). Once 

oxidized, arsenic, uranium and other mobile constituents will migrate 

outside of the leaching zones. 

(b) Lixiviant containment will be jeopardized by reinjection of nearly all of 

the 1 percent bleed rate. Wallace Reply Testimony at 13-19; Staub 

Testimony at 34-35. 

(c) The complex channel structures in the sheet sands of the Westwater 

Canyon Formation, which were described, photographed and drawn by 

Cowan (1991, at 83-85) (~,also, Lncas Affidavit at ft9 10), will 

facilitate contaminant migration away from the ore zones. Wallace Reply 

Testimony at 19. 

(d) The wide spacing of downgradient monitoring wells (i.e., one well every 

400 feet) - a spacing that has no relation to the geometry of the narrow 
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and thin sand channels - will allow contaminant plumes to migrate 

undetected beyond the monitor well ring. Id. at 18; Staub Testimony at 

36-38; Abitz January Testimony at 27-30, 31-33. 

1. Contamination of fresh, ·potable groundwater, found largely in non-ore zones, will 

occur as a result of undetected excursions. This is because the bulk of the 

groundwater within the Westwater Canyon Formation is within non-ore zones, 

where the water quality is very good to excellent and meets all EPA drinking 

water standards. Abitz January Testimony at 11-15. Restoration limited to the 

ore zone will not address the impacts of excursions in non-ore zones of the . 

aquifer. 

2. Uranium ISL restoration to baseline levels or EPA drinking water standards has 

not been demonstrated in high water quality environments in Wyoming and New 

Mexico. See, generally, Staub Testimony at 17-22. No commercial-scale ISL 

mine in Wyoming has been restored to baseline or drinking water standards. Abitz 

Reply Testimony at 2; Staub Reply Testimony at 7. ISL operations in Wyoming 

did not restore selenium, radium, and uranium concentrations to baseline values 

after more than 20 pore volumes were passed through the mined ore zones. Abitz 

January Testimony at 48 and Exhibit J. Restoration at a small-scale ISL field test, 

the Teton Pilot site located 2 miles west of Church Rock, did not return selenium, 

radium, and uranium concentrations to baseline values. Abitz January Testimony, 

Table 1 at 12. At the Bruni Project in Texas, 25 pore volumes were processed in a 

reverse-osmosis circuit, yet ammonium, sulfate, and uranium concentrations 
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continue to exceed the restoration limits of the Texas Department of Water 

Resources. Abitz January Testimony at 49. Restoration schedules were 

lengthened and some restoration standards were relaxed to facilitate restoration at 

several Texas sites, including Uranium Resources, Inc.'s ("URI") Benavides 

Mine. Staub Testimony at.22-23. 

3. In describing "baseline" water quality at its New Mexico sites, including at the 

Church Rock site, HRI grouped ore, non-ore, and non-Westwater groundwater 

samples into a single population, thereby artificially distorting upward average 

baseline concentrations. As illustrated in Tables 1 and 6 of my January testimony 

(at 12 and 26, respectively), and as I discussed at length therein, baseline values 

need to be calculated for ore and non-ore zones in the Westwater Canyon aquifer, 

and samples showing clear indication of contamination from anthropogenic 

activities (i.e., non-Westwater samples) must be excluded from the data set. 

Given HRI' s past practice of averaging ore zone water quality with non-ore zone 

water quality, and the NRC Staff's uncritical acceptance of this practice (see,~' 

FEIS at 3-27, 3-32 and 3-36; Ford Affidavit at 13), I have serious concerns about 

the accuracy of formal baseline values that would be determined for each of the 

HRI sites pursuant to License Conditions 10.21, 10.22 and 10.25. SUA-1508 at 

7-8. 

4. Neither HRI nor the·NRC Staff has published site-specific geochemical data to 

support the conclusion that redox conditions downgradient of the ore zone will 

enhance restoration efforts by the precipitation of uranium and other redox 

7 
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sensitive metals (e.g., arsenic and selenium). At a minimum, HRI should have 

evaluated well-established redox "couples" (e.g., Fe2+/Fe3+, As3+/As5+, Mn2+/Mn4+, 

Se4+/Se6+, U4+/U6+) in downgradient groundwater to establish the reduction 

potential in all zones of the aquifer (i.e., sand channels, silt and mud in point bars, 

etc.). Without such geochemical studies, the NRC staff has no real basis for its 

view that redox reactions will attenuate any residual contamination leaving the 

mining zones during operations or after restoration. See, Ford Affidavit at 7-8, 

13-15 . 

Rather than answering the question posed by Judge Bloch, " ... what important 

difficulties (including unlikely but foreseeable difficulties) may reasonably be 

considered, ... " HRI and the NRC Staff chose to continue to cite the incorrect 

conclusions in the FEIS while ignoring the substantial body of evidence on (1) the 

groundw.ater data that indicate very good water quality in the Westwater under 

Section 8, (2) the documented ISL history of excursions, and (3) the failure of the 

ISL industry to restore commercial-scale uranium ISL operations in Wyoming. 

HRI and the NRC Staff hydrologist William Ford respond to the query on 

restoration of groundwater quality by simply stating that: 

(a) "Groundwater at Section 8 is not currently a source of drinking water and its 

future use is severely restricted due to the naturally occurring concentrations 

of radionuclides." HRI Response at.2. 

(b) "Given the poor water quality now present in the ore zone at Church Rock 

Section 8 as a result of uranium and radium concentrations [and] the chemical 

8 



• 

inability of these groundwater constituents to move outside the well field area, 

.. .it is extremely likely that after in situ leach mining is completed, the 

groundwater quality will be restored to acceptable levels so that the water use 

of the aquifer is maintained." Ford Affidavit at 2. 

(c) HRI and Ford are incorrect on these points. As I discussed in detail in my 

January testimony (at 11-15) and reiterated in Paragraph 10 above, Section 8 

groundwater from the ore zone meets EPA primary drinking water standards 

at well CR-4, and very nearly at well CR-5 (radium-226 = 5.3 pCi/L) . 

Further, most of the groundwater in the Westwater Canyon aquifer lies outside 

the ore zones and currently meets the EPA primary drinking water standards 

(e.g., CR-7). The poor water quality referred to by HRI and Ford is a result of 

HRI' s mixing of ore-zone water and oxidized water surrounding the old 

Church Rock underground mine (see,~' data for CR-8, in Abitz January 

Testimony, Table 2 at 14) with non ore-zone water, thereby introducing 

statistical bias into their calculations of baseline. This practice particularly 

distorted levels of uranium and radium. Since HRI has not calculated baseline 

properly at the Church Rock sites, groundwater quality in Section 8 cannot be 

argued to be of poor quality simply because isolated ore zones in the aquifer 

occasionally yield uranium and radium concentrations that exceed their 

9 
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respective EPA primary drinking water standards.1 

16. Mr. Ford further assumes that once mobilized, arsenic, uranium, and radium are 

not chemically able to migrate outside the well field area. He supports his 

conclusion by citing the studies of Deutsch (1983 and 1985), which state that 

" ... redox- (oxidation/reduction) sensitive ions such as uranium, arsenic, selenium, 

and molybdenum precipitate from solution if the restored water moves into a 

reducing zone. Therefore, after restoration activities, if groundwater moves into a 

reducing area, concentrations of these ions should rapidly decrease in the 

groundwater" (emphasis added). Ford Affidavit at 6-7. Mr. Ford misses the 

operative word "should" in Deutsch's conclusion. Uranium and other redox 

sensitive elements (e.g., arsenic and selenium) are placed in a highly mobile form 

during in situ leaching and commonly migrate outside the well field area, as 

demonstrated by the excursion history of ISL operations in Wyoming and Texas. 

See, Staub Testimony at 11-15 and Exhibits C through K. Mr. Ford produces.no 

information on reaction kinetics to support the speculation that the concentrations 

of manimn and redox sensitive ions will rapidly decrease in the groundwater of 

the "\\restwater Canyon aquifer as water moves away from the ore zone. Further, 

as noted above in Paragraph 13, neither HRI nor the NRC Staff has produced 

geochemical data on the redox state of the Westwater Canyon aquifer 

As I have noted before in this proceeding, EPA proposed a drinking water standard 
for uranium of 0.020 mg/L, but never promulgated a final standard. EPA has 
promulgated a final uranium standard of 0.044 mg/L (or 30 pCi/L) for cleanup of 
groundwater at UMTRA (Uranium Mill Tailings Remedial Action) Project sites. 

10 
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downgradient from the proposed ISL operations •. 

17. Finally, Mr. Ford demonstrates his own confusion about the chances of successful 

restor~tion at Church Rock with two contradictory statements: First, in Paragraph 

4, he concludes that "it is extremely likely" that groundwater quality will be 

restored "to acceptable levels" (emphasis added). Ford Affidavit at 2. Then, in 

Paragraph 5, he concludes from examination of the Mobil Section 9 pilot 

restoration data that "it is unlikely that groundwater restoration activities at the 

Church Rock site will achieve baseline concentrations for all groundwater 

parameters" (emphasis added). Id. Mr. Ford notes correctly in Paragraph 5 that 

groundwater restoration was not successful at the Mobil Section 9 pilot site for 

most chemical and radiological constituents of concern. He does not 

acknowledge, however, that Mobil's experience was not unique in the history of 

the uranium ISL industry. As Dr. Staub and I discussed at length in our January 

1999 testimonies (see, Staub Affidavit at 20 and Abitz Affidavit at 47), the ISL 

industry has not had success in restoring uranium and radium groundwater quality 

at ISL mines in Wyoming, Texas, or New Mexico. Moreover, based on these 

discussions presented in the testimonies of Abitz and Staub, HRI is also incorrect 

when it states that "Intervenors ... have been unable to cite credibly a single 

instance of significant groundwater degradation or environmental cost much less 

adverse public health consequences associated with ISL uranium extraction." 

HRI response at 3. 

18. In citing the FEIS at 4-39, HRI notes: " ... the staff conclude that practical 

11 
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production-scale groundwater restoration activities would at most require a 9 pore 

volume restoration effort." This statement is incorrect and simply unbelievable, 

as Tables 4-8 and 4-9 in the FEIS clearly show that uranium and radium were not 

returned to baseline values after 16, 16.7, 20 and 28 pore volumes in both bench-

scale tests and at the Mobil Section 9 pilot site. Mr. Ford corroborates the failure 

of restoration for the critical contaminants in Paragraph 18. Ford Affidavit at 10-

11. Undeterred by the facts, HRI concludes that, "No important difficulties, 

including unlikely but foreseeable difficulties, concerning groundwater restoration 

present themselves for consideration." In a fashion true to the history of this 

project, HRI chooses to believe what suits its case and ignores a large·body of 

evidence that shows excursions are prevalent in ISL operations and groundwater 

parameters are rarely restored to drinking water standards. And in the instances 

where restoration has been completed at the Texas sites, the water quality was 

poor to begin with, restoration goals were relaxed, and restoration schedules 

lengthened. Staub Testimony at 21-25. 

Question 3 of the April 21 Order stated: "Qualitatively, and if possible, 
quantitatively, what are the effects on the quality of water that may 
reasonably be foreseen at the closest private water wells to Church Rock 
Section 8, resulting from the poorest foreseeable condition of the 
groundwater after restoration is complete." 
The poorest foreseeable condition of groundwater after restoration is likely to be 

represented by restored values shown in Table 4.8 of the FEIS where uranium 

ranged from 5.1 mg/I to 10.6 mg/Land radium ranged from 231 pCi/l to 1,010 

pCi/l in "restored" core leach water. As tvh. Vlallace has now demonstrated by 

modeling post-restoration transport of uranium at only 1 mg/l (Vv'allace Response 
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Affidavit, May 20, 1999, 'i['i[24~27), post-restoration contamination will migrate 

offsite, fat from Section 8. Given the high quality of groundwater in the 

Westwater Canyon Aquifer that can reasonably be expected to occur in Section 9, 

innnediately downgradient of Section 8, and the high value of groundwater as the 

only drinking water sonrce in the area, ftttme groundwater use in Section 9 (which 

is virtually certain) is seriously jeopardized by contaminant migration from 

Section 8. Futme nse is an appropriate concept for groundwater protection and is 

embodied in many statutes, including the New Mexico ·water Quality Act. 

Therefore, the inability of the ISL industry to restore groundwater to BP A 

drinking water standards endangers the future use of the Westwater Canyon 

aquifer as a drinking water supply. 

21. The neatest locations where local residents 01 regional water snppliers could 

choose to install and complete water wells for domestic andior nnmicipal water 

supplies include that portion of Section 8 which lies north of the IIRI's property 

boundary and that portion of Section 9 which lies imrnediately east of and 

adjacent to IIRI's propetty boundary. As noted above in Paragraphs 10 through 

18, IIRI will have considerable difficulties restoring groundwater to premining, 

baseline values and pt otectin.g the very high quality groundwater that. exists in the 

Westwater Aquifer at the neatest point of reasonably foreseeable ftttnre use. 

Therefore, the quality of grnundwater at future wells placed in Sections 8 and 9 is 

likely to be unfit for human consumption should IIRI conduct ISL operations in 

Section 8. 

13 
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22. HRI asserts, "There will be no impact, pre- or post-restoration, on water quality at 

the closest private well a~ a result of HRI' s operations at Church Rock Section 8." 

HRI Response at· 16. Again, HRI' s conclusion is based on incorrect conclusions 

in the FEIS on restoration capabilities and future use of the aquifer. HRI has not 

addressed the question with respect to the " ... poorest foreseeable condition of · 

groundwater after restoration is complete." As noted in Paragraph 20, the poorest 

foreseeable condition for restored groundwater is likely to be the restored 

concentrations reported in Table 4.8 of the FEIS. Given the poor water quality 

reported in Table 4.8 of the FEIS, a reasonable interpretation of the architectmal 

fabric of the Vv'estwater sandstones (Cowan, 1991, and Lucas Affidavit at 'fil3-

14), and fntme wells in Sections 8 a:nd 9, g1om1dwater navel times are likely to be 

mn~h faster than estimated by IIRI's Craig Bartels~' Bartels Affidavit at.17-

18). Indeed, Mr.. Wallace has now dem01~stra:ted adv et se impacts of contaminant 

migration within a generally accepted "fntnre use" planning horizon of 200 years . 

\Vallace Response Affidavit, fi[24-27 and Exhibits 2-G and 2-11. Hence, 

ENDAUM arid SRIC have presented credible and compelling evidence that off-

site groundwater in Sections 8 and 9 is likely to be degraded beyond non ore-zone 

baseline levels and drinking water star1dards. 

23. Question 8 of the April 21 Order states: "lntervenors Groundwater Exhibit L 
quotes Cowan (1991), who states that near Church Rock, channelways '15-30 
m. thick' occur 'which would affect fluid flow.' SRIC/ENDAUM will please 
promptly provide a reference for the citation so that we may discover 
whether Cowan says anything about the width of these channelways." 

24. The work of Cowan (1991), and the inte1p1etation of the Cowan work by Dr. 
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Spencer Lucas, a known international authority on Jurassic sediments, including 

those of the Monison Formation in northwestern New Mexico, clearly shows that 

heterogeneity exists in the Westwater Canyon Formation on the scale of tens of 

meters. As noted in Dr. Lucas's affidavit (at 'ffl2 and '1[13), Cowan argues that the 

channel systems identified by Campbell are 30 to 300 meters wide and are not 

primary depositional features, but instead are "post-depositional aquifer conduits, 

or permeability-pathway components." The aquifer conduits, or permeability 

pathway components, are precisely the type of hydrologic anisotropy that 

invalidates the groundwater transport model presented by HRI in its application 

and uncritically accepted in the FEIS. Moreover, the geohydrologic conceptual 

modei of the Westwater Canyon proposed by Mr. Wallace and I in our January 

testimonies is corroborated by the Cowan study and Lucas' s interpretation of it. 

The bottom line is that hydraulic anisotropy is present in the Westwater Canyon 

Formation and neither HRI nor the NRC Staff have adequately addressed its 

implications for the fundamental issue of lixiviant control and containment at 

Section 8. The FEIS remains, therefore, substantially. inaccurate in its treatment 

of hydrology and contaminant transport issues within the Westwater sands, and 

therefore in a wholly inadequate document for evaluating the environmental 

impacts of the Crownpoint Uranium Project. 
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STAFF EXHIBIT D 

UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

ATOMIC SAFETY AND LICENSING BOARD PANEL 

Defore Administt: ati v e Judge Peter D. Bloch 

In the Matter of ) 

HYDRO RESOURCES, INC. ) Docket No. 40-8968-ML 
2929 Coors Road Suite 101 ) 
Albuquerque, NM 87120 ) ASLDP No. 95 706-01-ML 

RESPONSE AFFIDAVIT OF DR. SPENCER G. LUCAS 

I, Spencer G. Lucas, being duly sworn, make the following statement in response 

to Hydro Resomces, Inc.'s Reply to Aptil 21, 1999 Memorandum and Otdet (Questions) 

(May 11, 1999) and to the Affidavit of Craig S. Bartels ("Bartels Affidavit"), attached 

thereto, with respect to Questions 2 and 8. 

1. My narne is Spencer G. Lucas. I obtained a Ph.D. in geology from Yale 

University in 1984. I am currently the Curator of Paleontology and Geology at 

the New Mexico Museum of Natm al History, a position that I have held since 

1988. In addition, I have sened as an Adjunct Ptofessor of Geology at the 

Univetsity of New Mexico since 1988. 

2. I have extensive knowledge of the geology for which Hydro Resources, Inc. 

("HRI") ptoposes the Crnwnpoint Uranium Project. The Westwater Canyon 

Member Aquifer in the Monision Formation was deposited in Late Jmassic time. 

I began to conduct field studies of Jmassic strata in New Mexico in 1983. In 

1988, this research prngrarn expanded to a regional study of Jmassic stratigraphy, 
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onr omer s states A 

icsemch, I co-led three . .s a 1esttlt Of IDJ1 
field conferences of the Ne~ H . . f 'CXIco Geo! · 1 

lb 1985, 1989 and 
199

7). . .~g1c.r Sociecy 
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published scoernl d . . . . e Jmasstc rocks. I !rave. 
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. "hteh encompass• . . . lb New Mexico, 
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' n 111 my scientific b "bl· 

3. 

. ·. i iogt aphy' which !s attached . . 
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us a ftdavit I teviewed I the fullowing rmttcrials 

- ntet mrors' Amended W . t . 
Inc., s Application fut .1'.;. n ten Ptesentation in Opposition t 
Ptoteetion and Exhib"t (J atenals License with Respect t .;: Ilydto Resomces, 

i s annary 18, 1999), 
0

· rnnndwatet 

~fydtoRe ' sonrces, Inc 's Res . . . 
Resonrces Inc's A ·. . ponse to Inter venors' Di" f. Gronndw~ I;sue.1"'chc:"on for• Materials License:•: :wosition to llydto 

' 4:c1no v slcy Affida it (F , . i , espect to v eornaty 19, 1999) 

-'!'he Ptcsidin Sff , -, g1ce1 s Aptil 21 1999 ~ . . ,vfemo1andnm and 8 d 
-llydto Resotttccs I ,1-et (E;!ttestions), 
(Q . . , nc. s Reply t A . 

nesttons) (May 11, 1999) and~~:t~~~dl:~:fe~norandmn arid 8tdct avtt of era· s D 

-Campbdl C " 1976 . 1g.mtcls, 
' · v ., Rese · · 

Ametican Associatio . 'f p t v ou geometry of a fln ial I no etrolenrn Geol . v neet sandstone ogists Dnlletin 60 . 
-Cowan E J 

1991 

''· • P· 1009 1020 
, . . .'!'he! , 

Membet, Monison Fonna~~e-scale atchitectnre of the flnvial ~' 
SEPM Concepts in S d" n (Upper Jmassie), San Jttm B . .estwatet Canyon 

e imentology and Paleontolo 4: astn, New Mexico. 
w lk gy 3, p. 80-93 

- "'a -et, R. G 19 · ' 'vValke R .,92, Facies, facies mod I . r,. 6. and James N p es and modem sttati i · 
Canada; St. John's N ~ . ., eds., Faries models G I . gtap-ne concepts, in 

· ' cw onndland, p. 1-l4. · co ogical Association of . 

4. ' r er asks. Qnestion 2 of the April 21 1999 8 d 
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. 1 · s affidavit. 1 . s question tn 11 ~-~oncis-to-tllttRitt1' snResponse to t11 .. rallace responds to 

Michael G. "ii - plemcnt his response. 
. . ntended to snp . b 
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l...:l.....t--t}ni1ec::-mine zone m . 1 

. s (citing the FEIS) _that t . I ale IIRI Response at 
5

--IIRI c aim d underlying s_ 1 . . . · cla,s an 
go~o-dd....,.a.,.,qnu:nt ;a , . . k of ex:cm Slot "tmds with good ovedymg . ~into the underlying 

1 e is little ns · !RI claims that Met llRI 
8. Specifiea!J:y, I . f the Reeaptu1e shak 

. f the thickness o 
. uifet because o 

1 11 

Wallace 
Cow Sprmgs aq 1999 testimony of v . 

. 1 tl e January 11, ' 
ie I eonem wth 

1 
· se the Response at : . . n this tegion becau 

·,fining hry et 1 e Shale is not a co1 sin The 
that the Reeaptm t Of the San Juan Ba . 

. t in the southern par . flu vial depos1 . 

Recapture ts a . d" and outdated. 
is mislea mg · 

nomenelattt1e used in this instance W !water CanJon Mcmbet is not shale 
. . . el below the• es . 

k section nnmedt<t1; y , ds that o mhe the 6 The we . d thin gypsum oe . iftstone an 

. . ixtttte of sandstone, s beds tegiona!J:y me rt ts a m . . These F>J psum 
T dilto Formation. 

l beds of the upper o ·1 deformed or 
gypsun 

1 
they are east Y 

. nd soluble. T1us, . 
b cry dttcttle a f cc and at the known to e' · s ht the subsm'1 

. numerous fracture d
. 1 ed and this produces 1 are conduits for 1sso • ' 

1 
d beeanse hC) 

ell documen e . . . 
rfaee These ftaetmes me " . f manititn mineiahLatton. 

sn · s the loet o 
ometimes set v e a 

. dwater flow·a ·-1-1d~a~1~sorr. _-sis k the Poison Car1yon 
groun t Chm ch Roe . as 

1 · layers a 
!-It Dmtels tefets to the ovu-yrng fc t the Poison Canyon is the 

7. " . .1 Affidavit at 9. In ac ' d Bakota formations. an . Barte s tt 
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lot tzon in the Ambrosia L . designation of an ore I ' . 
Mexico. Theo ed . akc/Laguna tegion ofN 

v ymg layets at Chmeh Roel< ' . ew 

Drnslry Basin D sand and I anout the Westwatet ate the 
. . he Dakota formations Tl. . 

"hteb nndeunines eonfid . . 11S ts a tematkablc mot 
ence tn IIRI' s ab T , 

e.-rogte conditions in E" -an- the details of 
g I . t t!y to nndetst d 

rmrchRock. 

Qnestion 8 of the A ·1 . pn 21, 1999 Order asks. 

Inter v enor s 6 . st t ronndwater E f "b" a es that neat Ef x1:t tt L qnotrt:'e~-fe~· -~ ·-" I. ~teh R k ow an (lr:i91'"'19-t-P+---L- -
w11eh would afii l fl . ov, ebannel"ays "15 3 ----,, who 

ptomptly pto vlde ~ md flow." SRICIENDA - 0 m._ lbiek" beeut 

dtseover whethet C teferenee fut the citation~ wrll please 
channel" ay s ow an says any thing ab so hat we may . ont the width of these 

The citation · ts correct in that thee ow an stndy idenf f 
channel system w hi I nes channelw ay s w itf . f 

et eomluct flu" d fl 1:m t ie 
· t ow along ef 
attorney eritici.!:es the C ,annel bonndaties. HRI' s 

ow an stttd" as " "b , - mostly a lw d. 
ased on a very small . 

0 

-nnensional study ,, ti t. 
. pot tto1111:-""<0'1f'.'-1tthhtee~"~" ~' ~mrter-e~roirlifeimb1er:...!]_~D· .. LI' - ia ts . 

R westwatct C 
espouse at 41 Tf any on Member " llRI' ... · tese · · · · ~, 

crtttctsms d . ate unfounded HRI' 
esettption of the W . 55latcment that "C • estw atet Cany 

01 

. O""w-a-n'' s -

1 as made np f 
pteeludes the existence of . . o- eoaleseed sand sheets 

conftned elongated I 
the attielc. HRI Response at 41. nannels" is also a misteading of 

eo wan is a state-of-tr . . fl . !C-att sercntifie study d , 
u Y!al ai I . estgned to e11teetme of the 'ii' . . teeonsttuet the 

.fest water e 

10. 

e tmentological 
an atehiteettttal ele . - study such as that of C 

. men! rs defined a " owan, . s a morpholo . . . 
depositional system that gtcal subdivision of a pat tic I 

emphasizes the ti . u at uee dtmensiot 1 ta geometry of the f . 
· -actCS 
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sheets precludes the exis.tence of confined elongated channels" is a misreading of 

the article. 

13. What IIRI fails to appreciate is that at a "small scale" (channel widths of tens to 

hundreds of :meters), the Westwater Canyon is a three-dimensionally vety 

complex amalgamation of many coalesced channel, bat and overbank deposits. 

But, at a "large scale" (widths of hundreds of meters to a few kms) the Westwater 

Canyon Membet consists of long, discrete channel belts, just like those produced 

by modem braided rivets. Thus, at the small scale the 'Nestwater Canyon is . 

lithologically heterogeneous, consisting of numerous, intedaced ribbon-like 

sandstone bodies and lenses of conglomerate and 1nudrock, but only at the large 

scale can each channel belt be superficially characterized as sandstone, because 

the maj01ity of the deposit is sai1dstone. 

14. Cowan's article can be used to conclude theie tmtst be at least two levels of 

pe1meability/porosity in the Westwater Canyon Member. (1) the small scale 

(averaging 30 meters (100 feet)) of complex conduits, and (2) large scale conduits 

that correspond to.the channel belts. There tmtst also be a third scale of 

permeability as well acc01ding to Cowan, at the scale of Catnpbell's (1976) 

channel systems, which is up to 34 km in width. With these superimposed levels 

(scales) of pe1meability/porosity, small channel effects greatly complicate the 

tmde1standing of g10ttndwate1 flow in the larger chatmels. 

15. IIRI also attempts to dismiss the significance of Cowan's study by stating it is 

"based on a very small pottion of the Westwater Canyon Member." Howevet, 

Cowan's study is placed in a basinal context and examines in detail an outc10p 
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belt characteristic of the Westwater Canyon Member. This is standard 

sedimentological procedme, and there is no reason to believe that Cowan's 

conclusions do not apply to the Westwater Canyon throughout its depositional 

extent. Indeed, Cowan's study area is just east of Gallup near Red Rock State 

Park, only a fuw miles west of Chmch Rock. Any competent geologist would 

readily extend Cow a~1' s conclusions into the Chm ch Rock area, given the vast 

scale of the Vv'estwater Canyon Member river system . 
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) 

Docket No. 40-8968-ML 

(Leach Mining and Milling License) 
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RECORD, OR, IN THE ALTERNATIVE, FOR LEA VE TO FILE A REPLY," in the above
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by a single asterisk through deposit in the Nuclear Regulatory Commission's internal mail system, 
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J ep Hill, Esq. 
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·President 
Hydro Resources, Inc. 
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