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NRCREP - Uranium Recovery GElS

From: "eric jantz" <ejantz@nmelc.org>
To: <nrcrep@nrc.gov> "
Date: 11/30/2007 10:28 AM
Subject: Uranium Recovery GElS
CC: "'Chris Shuey"' <sric.chris@earthlink.net>, "'Leona Morgan"' <Ieona.morgan@yahoo.com>, "'laura

watchempino"' <haakuwater@yahoo.com>, "'CANDACE HEAD-DYLLA"' <cuh148@psu.edu>

Dear Sir/Madam:

Please find attached the comments of Eastern Navajo Dine Against Uranium Mining, Southwest Research and Information
Center, Bluewater Valley Downstream Alliance and the Haaku Water Office of the Acoma Pueblo On the uranium recovery GEIS.
Please be aware that there are four exhibits that accompany the comments that are being mailed via U.S. mail, first class.

Please do not hesitate to contact me if you have any questions.

Sincerely,

Eric D. Jantz
Staff Attorney
New Mexico Environmental Law Center
1405 Luisa Street, Suite 5
Santa Fe, New Mexico 87505
(505) 989-9022
Fax: (505) 989-3769 .71
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NEW MEXICO
ENVIRONMENTAL LAW CENTER

November 30, 2007

Chief, Rulemaking, Directives and Editing Branch ..
Mail Stop T-6D59
U.S. Nuclear Regulatory Commission -
Washington, D.C.20555-0001

RE: Uranium Recovery GEIS; Scoping Comments Cf.),

Dear Sir/Madam:

On behalf of the Southwest Research and Information Center,. the Bluewater

Valley Downstream Alliance, Eastern Navajo Din6 Against Uranium Mining and the

Haaku Water Office of the Acoma Pueblo, and with the support of the undersigned

organizations and individuals, please accept the following comments on the scoping of

the NRC's proposed uranium in situ leach ("ISL") Generic Environmental Impact

Statement ("GEIS").

I. Introduction

On July 24, the U.S. Nuclear Regulatory Commission ("NRC") published a

Notice of Intent ("NOI") to publish a Generic Environmental Impact Statement for

Uranium Milling Facilities in the Federal Register. 72 Fed..Reg. 40,344 (July 24, 2007).

The purpose of the GElS is to assess the potential "generic" impacts of ISL milling in the

"western United States" as well as the impacts of alternative methods of uranium

recovery, including conventional milling. Id. at 40,444 - 40,345.

1405 Luisa Street, Suite 5, Santa Fe, New Mexico 87505
Phone (505) 989-9022 Fax (505) 989-3769 nmelc@nmelc.org
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II. The NRC's Decision Making Process Has Been Inadequate

As a preliminary matter, it is noteworthy that the NRC's decision making process

in this matter has been significantly flawed. In addition to appearing to have made the

decision to draft and adopt a GEIS on ISL mining without public input or participation or

tribal consultation, the scoping process to date has been insufficient.

A. The NRC Provided No Opportunity for Public Participation in the
Decision about Whether a GEIS should be Issued.

Prior to the July 24, 2007, Federal Register notice requesting comments on the

scope of the NRC'S proposed ISL GEIS, no opportunities were provided for the public or

individuals or organizations from communities that may be affected by future ISL mining

to participate in the decision about whether a GEIS should be issued. Further, the NRC

failed to consult with tribal governments prior to making the decision to issue a GEIS.

The Council on Environmental Quality's ("CEQ") regulations mandate that

"[a]gencies shall integrate the NEPA process with other planning at the earliest possible

time to insure that planning and decisions reflectenvironmental values...". 40 C.F.R. §

1501.2 (emphasis added). This early involvement of the public is designed to advance

NEPA's purpose of insuring that "environmental information is available to the public

before decisions are made and before actions are taken". Id. at § 1500. 1(b) (emphasis

added).

In this case, the NRC failed to involve the public at the earliest possible time. In

fact, there was no public involvement in the process of determining whether-an ISL GEIS

is appropriate. Indeed, the NRC publicly mentioned the possibility of an ISL GEIS on

only three occasions and did not invite public participation or comment.
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First, the issue was raised in the annual National Mining Association/Nuclear

Regulatory Commission conference in Denver, Colorado, on May 15-16. There, at least

two presentations were made indicating that an ISL GEIS was sought after by the

uranium mining industry and desirable from the perspective of the NRC. Overview of

Uranium Recovery Activities, presentation by William von Till, Chief Uranium Recovery

Licensing Branch, slide 7 of 9 (May 15, 2007) (ML071490076); Environmental Analysis

& In Situ Uranium Recovery Facilities, presentation by Anthony J. Thompson and

Christopher S. Pugsley, slides 16-21 of 24 (May 15, 2007) (ML071490361). However,

there was no indication that the NRC was about to unilaterally decide to adopt a GEIS for

all ISL operations, nor was there any opportunity for meaningful public input prior to this

decision.

Second, the Commission issued an obscure memorandum to the NRC Staff

requiring it to work on an ISL GEIS. Staff Requirements Memorandum; Briefing on

FSME Programs, Performance and Plans (May 18, 2007) (ML071410086). This

memorandum contained no detailed information about the proposed GEIS, nor any

opportunity for public input.

Third, a GEIS was mentioned by NRC employees during site visits to proposed

mining and milling sites in Crownpoint and Grants, New Mexico in late April. Again,

however, NRC staff gave no indication that it would be beginning the scoping process in

the near future, nor was there any opportunity for the public to raise objections to the

proposed GEIS.

Not only was the public not involved at the earliest possible time, as required by

CEQ regulations, the process that was followed leaves the impression that the NRC is
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indifferent to the perspective of communities that have been and will be the most affected

by uranium mining and that the NRC is primarily interested in advancing the uranium

mining industry's interests and reducing its own work load.

B. The Scoping Process Itself Has Been Inadequate.

-Not only does issuance of the GElS seem to be a-foregone conclusion,' the

scoping process itself has been inadequate. Public participation in the entire NEPA

process is critical. 40 C.F.R. § 1500.1; Robertson v. Methow Citizens Council, 490 U.S.

332, 349 (1989) (NEPA seeks informed agency decision making through informed public

participation); Foundation on Economic Trends v. Heckler, 756 F.2d 143, 147 (D.C. Cir.

1985) ("NEPA's dual mission is thus to generate federal attention to environmental

concerns and to reveal that federal consideration for public scrutiny"). It begins with the

scoping process, which CEQ regulations require must be "an early and open process for

determining the scope of issues to be addressed and for identifying the significant issues

related to a proposed action". 40 C.F.R. § 1501.7

So far, the NRC's GEIS scoping process has failed this test. It. has consisted of

only three public scoping meetings 2 and a notice of intent soliciting written comments

published in the Federal Register 3. The third of these meetings - in Gallup, N.M., on

September 27 -- was not originally scheduled by the NRC, but was held because of a

large public outcry from New Mexico citizens. Their principal complaint was that the

'The NRC Staff indicated in a slide shown at the August 9, 2007, scoping meeting in Albuquerque that a
Draft GElS would be issued in April 2008 and a Final GEIS in January 2009.

2 Those meetings were held in Casper, Wyoming on August 7, 2007; in Albuquerque, N.M., on August 9;

and in Gallup, N.M., on September 27. There was advanced publicity for the three public meetings.

3 The initial Federal Register Notice was revised three times, the final time to specifically accommodate the
National Mining Association, to allow for additional time for the public to submit written comments 72
Fed. Reg. 50,414 (Aug. 31, 2007), 72 Fed. Reg. 54947 (Sept. 27, 2007), 72 Fed. Reg. 61912 (Nov. 1,
2007).
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scoping meetings should have been held in communities where uranium mining is

proposed and where the people would be most affected. The agency's limiting of initial

scoping meetings to venues in Casper, Wyoming, and Albuquerque, New Mexico -

places where ISL mining is not proposed - ensured that the GEIS process would not

reach communities and citizens affected now or in the future by ISL mining. An

adequate scoping process would have, at the very least, included meetings in

communities where ISL mining has been licensed, is expanding or is proposed, such as

Churchrock and Crownpoint, New Mexico, Crawford, Nebraska, Fremont County,

Wyoming, and Pine Ridge Reservation, South Dakota.

III. Prior to Considering a GEIS that Would Accelerate the ISL
Permitting Process, the NRC Should Evaluate Deficiencies in the ISL
Licensing Process.

Every indication is that the main purpose of the GEIS is to accelerate the ISL

permitting process. See, e.g., Revised NOI, 72 Fed. Reg. at 61912. Before accelerating

the ISL permitting process, however, the NRC should re-evaluate its current ISL

licensing procedure to address deficiencies that put public health and the environment at

risk.

In particular, the NRC should re-evaluate the practice of allowing ISL license

applicants and licensees to average groundwater quality within a proposed mine area for

the purpose of establishing pre-mining "baseline" groundwater quality. NUREG-1569,

Standard Review Plan for In Situ Leach Uranium Extraction License Applications at 2-26

(2003). Averaging the groundwater quality from poor-quality groundwater nearer to the

uranium ore zone with high quality water further from the ore zone artificially inflates the
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contaminant levels in the groundwater. The result is that potential sources of drinking

water could be destroyed.

Additionally, the NRC should revisit its "performance based licensing" policy in

the context of ISL mining. What began as an arguably reasonable regulatory choice that

allows licensees to make purely ministerial changes to their operations without requiring

a license amendment has transformed into what is tantamount to industry self-regulation.

Under cover of performance based licensing, a licensee can make substantial changes to

its operations, including adjusting its surety estimates, essentially without NRC oversight

or public participation.

Likewise, the NRC should reconsider its policy of allowing surety for

groundwater restoration to be "phased" to match the development of the ISL mining

wellfield. Under a phased approach, a licensee need only post a surety for its first

wellfield prior to beginning operations, rather than postinga surety sufficient to restore

groundwater at its entire operation. Surety to assure groundwater restoration at

subsequent wellfields is assumed to come from the revenues from wellfields that have

already been leached. See, In the Matter of Hydro Resources, Inc. LBP-99-13, 49 NRC

233, 236-237 (1999), aff'd CLI-00-8, 51 NRC 227, 245 (2000); LBP-05-17, 62 NRC 77,

103 (2005) aff'd CLI-06-1, 63 NRC 1 (2006).

Further, the NRC should revisit its practice of routinely granting alternative

concentration limits ("ACLs") for ISL operations. ACLs allow a licensee to "restore"

groundwater to a level that is much more polluted than prior to mining. 10 C.F.R. Part

40, Appendix A, Criterion 5; Staff Technical Position on Alternate Concentration Limits

for Title II Uranium Mills (ML031880555); NUREG 1620, Rev. 1, Standard Review
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Plan for the Review of a Reclamation Plan for Mill Tailings Sites Under Title II of the

Uranium Mill Tailings Radiation Control Act of 1978 at § 4.3 and Appendix E at E-4

(2003). Treating groundwater to pollution levels that are much higher than existed prior

to mining is not restoration at all, but merely government sanctioned groundwater

degradation. ISL operators must be required in every instance to restore groundwater to

its pre-mining condition and post sufficient surety to accomplish this level of restoration

prior to beginning operations. If a license applicant cannot meet these simple

requirements, the NRC should not issue that applicant a license.

Finally, the NRC must re-evaluate its practice of characterizing radiation from

conventional mine waste on or near an ISL site as "background radiation" for the

purposes of calculating ISL operations' radioactive air impacts. See, 10 C.F.R. §

20.1301(a)(1); In the Matter of Hydro Resources, Inc., CLI-06-14, 63 NRC 510, 517-520

(2006). This interpretation not only violates the plain language and intent of the NRC's

regulations, it effectively ignores the cumulative impacts of past and concurrent mining

operations.

The aforementioned deficiencies are by no means exclusive. The NRC should

make a comprehensive review of its ISL licensing procedures, with the opportunity for

meaningful public input, prior to issuing an ISL GEIS.

IV. The GEIS Process Should not Go Forward Because the NRC Has
Failed to Identify.a Proposal as Required by NEPA

In this case, it is unclear whether there is any Federal action that would trigger a

GEIS. An environmental impact statement is necessary when there is a "proposal" for a

major federal action. Kleppe v. Sierra Club, 427 U.S. 390, 399 (1976). A "proposal"

*exists at that stage in the development of an action when an agency subject to NEPA has
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a goal and is actively preparing to make a decision on one or more alternative means of

accomplishing that goal and the effects of the decision can be meaningfully evaluated.

40 C.F.R. § 1508.23.

In this case, there is no indication that any "proposal" exists. The NRC has not

articulated any comprehensive policy or plan for regional or national ISL development.

Nor has the NRC identified a series or group of proposed ISL mines in a particular region

that might have cumulative or synergistic impacts. Indeed, the only rationale for the

GEIS the NRC has given is that it is "expecting numerous license applications for in-situ

leach uranium milling facilities in the coming 2-3 years." 72 Fed. Reg. at 50,415.

Additionally, the Revised Notice of Intent states that the proposed action is "the

construction, operation, and decommissioning of an ISL uranium mill." These vague

statements do not constitute a "proposal".

V. The Scope of Any GEIS Must be Limited

Even if the NRC ultimately decides to go forward with an ISL GEIS, the GEIS's

scope must be limited, for three reasons. First, issuing a GEIS will severely limit site-

specific environmental analysis and public participation. Second, because the nature of

ISL mining impacts is contingent on unique local geological, hydrological,

socioeconomic, and cultural features, these issues cannot be treated generically. This

leaves very little for a GEIS to analyze. And third, the GEIS should not include any

environmental justice review. Besides being very site-specific in nature and therefore not

amenable to generic treatment, including an environmental justice review in the GEIS

would effectively eliminate any further site-specific environmental justice reviews. This
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would make a sham of the requirement that the NRC take a "hard look" at the

consequences of its actions on minority populations.

A., GEIS Could Severely Limit Site-specific Analysis and Public
Participation.

1. The NEPA Process

The CEQ anticipated situations where generic or programmatic environmental

impact statements may be appropriate. The CEQ regulations describing "tiering"

provide:

Wherever a broad environmental impact statement has been prepared ...
•and a subsequent statement or environmental assessment is then prepared
on an action included within the entire program or policy (such as a site
specific action) the subsequent statement need only summarize the issues
discussed in the broader statement and incorporate discussions from the
broader statement by reference and shall concentrate on the issues specific
to the subsequent action.

40 C.F.R. § 1502.20.

However, the scope of generic or programmatic EISs is and must necessarily be

limited. A generic EIS should reflect only the broad environmental consequences

associated with a wide-ranging federal program. Nat'l Wildlife Federation v.

Appalachian Regional Comm'n, 677 F.2d 883, 888 (D.C. Cir. 1981). The proposal to

issue one GEIS for a major federal action that in reality consists of separate actions in

multiple, diverse environments must demonstrate that the separate actions are related to

each other so closely to comprise, in effect, a single course of action. Churchill County v.

Norton, 276 F.3d 1060, 1073-1074 (9th Cir. 2001). Thus, only cumulative and

synergistic impacts associated with multiple identical Federal actions are appropriate for

consideration in a single generic EIS intended to cover all these actions. Nat'l Wildlife

Federation v. Appalachian Regional Comm'n, 677 F.2d at 888.
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If a GEIS is issued, it should be clear on its face that when the NRC is confronted

with a site-specific proposal, it will have to determine whether to require a site-specific

supplement to the GEIS. The decision to require a site-specific EIS is based on the

findings of a site-specific Environmental Assessment ("EA"), a document briefly

summarizing the anticipated environmental impacts, need and purpose of the proposed

action, and alternatives to the proposed action. 10 C.F.R. § 51.30. Based on the EA, the

NRC can either make a finding that the proposed action will not have any significant

environmental impact or it can require a site-specific EIS. Id. at § 51.31. Unfortunately,

the decision to supplement the GEIS with a site-specific EIS or issue a finding of no

significant impact ("FONSI") is entirely discretionary. Van Abbema v. Fornell, 807 F.2d

633, 637 (7" Cir., 1986); Greater Yellowstone Coalition v. Flowers, 359 F.3d 1257, 1274

(10th Cir. 2004); 10 C.F.R. § 51.92.

2. The GEIS Will Limit Site-specific EISs, and Therefore Site-specific
Environmental Analysis and Public Participation Will be Limited

The GElS will effectively limit site-specific EISs and thus limit meaningful

environmental analysis in two Ways. First, the GEIS will be broad and thus will not

address site-specific impacts. Instead, site-specific EAs are likely to be generated. These

documents are by their nature much more limited than EISs and will not adequately

address site-specific environmental impacts. Second, EAs do not require the same level

of public participation as EISs and therefore the public will be shut out of the

environmental analysis process.

a. Site-specific Environmental Analysis Will be Limited

Environmental Assessments, by their nature, are not an end in themselves, but

rather a means for an agency to determine whether a proposed project has no significant
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environmental impact or whether an EIS is warranted. See, 10 C.F.R. § 51.31, Greater

Yellowstone Coalition v. Flowers, 359 F.3d at 1274 ("When it is unclear whether a

proposed action requires an EIS, the agency may first prepare a less detailed

environmental assessment ('EA'). If the EA leads the agency to conclude that the

proposed action will not significantly affect the environment, the agency may issue a ...

FONSI and forego the further step of preparing an EIS."). As such, an EA is purposely

intended to be both concise and brief. Sierra Club v. United States Forest Service, 46

F.3d 835, 840 (8th Cir. 1995).

The sweeping nature of the GEIS will mean that the site-specific characteristics of

a particular proposed ISL operation will not and cannot be addressed. Additionally, the

NRC has indicated a preference for issuing site-specific EAs rather than supplemental

EISs. Minutes of Briefing Before the Commission by the Office of Federal and State

Materials and Environmental Management at 36-37 (exchange between Commissioner

Merrifield and Larry Camper) (May 7, 2007) (ML071340328). Because the NRC is

likely to forego site-specific supplemental environmental impact statements in favor of

brief and concise EAs, the environmental analysis will necessarily suffer.

Moreover, the NRC's expressed desire to limit site-specific supplemental EISs

puts the NRC in the position of pre-ordaining FONSIs for most, if not all, future ISL

projects. As noted above, an EA is not an end in itself, but merely a tool to determine

whether a proposed project will have no significant environmental impacts or whether it

requires an EIS. Unless the NRC adopts a blanket policy or regulation that will require a

supplemental EIS for all future ISL projects,4 one must draw the conclusion that.the NRC

4 Indeed, NRC Environmental Protection Branch official Greg Suber was careful to say at the Albuquerque
scoping meeting that every licensing action will have "an environmental analysis" or "environmental
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will determine that most or all future ISL projects will have no significant site-specific

environmental impacts. Such a result is as absurd as it is untenable.

b. The GEIS Will Limit or Eliminate Public Participation for Specific
ISL Projects

In addition to limiting site-specific environmental analysis, the GEIS will limit or

eliminate public participation in environmental analyses for particular projects. Unlike

the public participation process that is mandated for environmental impact statements, the

public participation process for EAs is much more circumscribed. Sierra Nevada Forest

Protection Campaign v. Weingardt, 376 F. Supp. 2d 984, 991 (E. Dist. CA., 2005) ("In

contrast to an EIS, the CEQ regulations do not expressly require that a draft EA be

circulated to the public for comment before the agency adopts its final decision.");

Greater Yellowstone Coalition v. Flowers, 359 F.3d at 1279 (CEQ regulations do not

require circulation of a draft EA).

The NRC's regulations governing environmental analyses likewise do not require

public input on EAs. 10 C.F.R. § 51.30. Public participation may only be required at the

point where the NRC issues a FONSI and even that decision is discretionary. Id. at

51.33(a). Hence, under the NRC's regulatory framework, the public may not be able to

participate in the agency's site-specific environmental decision making, or even know

what the agency's decision is, until after a FONSI has been issued. Such a scenario

violates the spirit, if not the letter, of NEPA.5 See, Marsh v. Oregon Natural Resources

review." While one of his presentation slides indicated that individual licensing decisions would have an
"EA/EIS", Mr. Suber did not use the term "environmental impact statement."

5 In its most recent revision of its Notice of Intent to Prepare a Generic Environmental Impact Statement for
Uranium Milling Facilities, the NRC announced that site-specific EAs that incorporate conclusions from
the GEIS will be issued for public comment. 72 Fed. Reg. at 54,947. However, this assurance is
inadequate to allay the Law Center's clients' concerns. Although the NRC now says that it will issue site-
specific EAs for public comment, nothing requires that it do so. Unless the NRC amends its 10 C.F.R.
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Council, 490 U.S. 360, 391 (1989) ("the broad dissemination of information mandated by

NEPA permits the public and other government agencies to react to the effects of a

proposed action at a meaningful time."). Thus, the scope of the GEIS must be extremely

limited.6

B. The GEIS' Scope Should be Limited to Cumulative Impacts of Regional
ISL Mining.

A GEIS is only appropriate for evaluation of the broad impacts of a proposed

major federal action. Nat'l Wildlife Federation v. Appalachian Regional Comm'n, 677

F.2d at 888. Those impacts include the cumulative or synergistic effects of a proposal.

Id. "Cumulative impacts" are defined as impacts from actions, which when viewed with

impacts from other current or proposed actions, have cumulatively significant

environmental impacts. Churchill County v. Norton, 276 F.3d at 1076, ci 40 C.F.R §

1508.25(a)(2). A cumulative environmental impact results from the incremental impact

of the action when added to other past, present, and reasonably foreseeable future actions

regardless of who undertakes those other actions. Id., cit 40 C.F.R. § 1508.7.

Moreover, a proposal which a GEIS evaluates must define precisely the scope and limits

of the proposed development and the region to be developed. Kleppe v. Sierra Club, 427

U.S. at 402.

Here, the NRC has not produced any information indicating that it is currently or

imminently considering an ISL proposal that would be a major federal action. See,

Part 5 1 regulations to mandate public comment on EAs, it could easily announce that it is rescinding its
offer to submit EAs to public scrutiny at some future time. Moreover, the NRC says nothing about the
extent or nature of the public input it says it will allow on site-specific EAs.

6 The environmental reports required by 10 C.F.R. § 51.45 et. seq., does not remedy this situation. Those

reports are prepared by the license applicant and therefore have an inherent bias. Moreover, the public does
not have the opportunity to comment on these reports, except within the narrow confines of expensive and
lengthy NRC adjudications.
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Section IV, above. Thus, before the NRC ,should even consider issuing a GEIS on ISL

mining, it must, at a minimum, define the region or regions 7 where it anticipates impacts

will occur, the extent of anticipated ISL development, the timing of that development,

and a coherent plan for licensing and regulating that development.

Only after the NRC has conducted this basic preliminary delineation should it

evaluate the cumulative environmental impacts of proposed ISL development on a

particular region. Such a cumulative impacts analysis should at a minimum include the

cumulative impacts of ISL development on the quantity and quality of regional

groundwater supplies, the cumulative impacts on regional airsheds, and the cumulative

impacts on regional surface water supplies. Additionally, the NRC should evaluate the

incremental impacts of proposed ISL uranium mining combined with the impacts of

existing waste from past mining and milling. Further, the NRC should evaluate the

8combined impacts of ISL mining with proposed conventional mining and milling8.

Finally, the NRC should evaluate the alternative of regional development of other forms

of energy, such as wind and solar and compare the costs and benefits of renewable energy

development with those of regional ISL mining for the purpose of providing fuel for

nuclear power generation.

7 The Notice of Intent indicates that the GElS is intended to cover ISL operations in the western United
States. 70 Fed. Reg. at 40,345. This language remained intact in subsequent revisions of the Notice of
Intent. The Notice of Intent does not include any definition of "western United States", nor does it include
any indication whether the GElS will encompass ISL operations in agreement states in the western United
States or only non-agreement states. Moreover, this geographic scope, as vague as it is, clearly would not
encompass ISL operations proposed in eastern states such as Michigan.

8 The NRC has indicated that the ISL GElS may assess the potential environmental impacts of conventional

milling. 72 Fed. Reg. at 50,414. To the extent that the ISL GElS may refer to impacts from conventional
milling as a means of comparing them to impacts from ISL mining" the GElS should not serve as a
substitute for rigorous site-specific and regional environmental evaluation of conventional milling.
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C. The Proposed GEIS Should Not Address Issues Best Left for Site-specific
Analysis.

The very nature of ISL mining makes a GEIS inappropriate for meaningfully

evaluating most environmental impacts. Some of the most important environmental

analyses that are associated with ISL mining are local, unique, and therefore site-specific.

These site-specific considerations cannot, by their very nature, be treated generically, and

therefore must be excluded from the GEIS.

1. Hydrogeology is Site-specific and Therefore Unsuitable for
Generic Analysis

The most fundamental environmental analysis associated with ISL mining is local

hydrology and geology. While some gross generalizations can be made about uranium

deposits amenable to ISL mining, i.e., they occur in transmissive and permeable

sandstones, any meaningful hydrological and geological analysis on a generic scale is

impossible. The NRC itself has acknowledged this fact in its Final Generic

Environmental Impact Statement on Uranium Milling: "[B]ecause of the intensely site-

specific nature of the chief environmental impacts from in situ extraction, those involving

groundwater contamination, the staff does not consider it of value to do further general

assessment of such impacts." Id., NUREG 0706, Vol. 11, Sec. 1.1, at A-11. To date, the

NRC Staff has offered no explanation nor given any technical reasons why it has now

adopted the completely opposite view that a GEIS is suitable for assessing the

groundwater impacts of ISL operations.

Local variability of geology, hydrology, faults, fractures, and dependence on

groundwater supply is well established. In Kleberg County, Texas, for example, the

groundwater flow rates and directions at Uranium Resources, Inc.'s Kingsville Dome ISL
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project have been characterized as locally varying. See, George Rice, Reporti to Kleberg

County Citizen Review Board at 5-6 (June 27, 2006) ("Rice Report"). A copy of Mr.

Rice's report is attached hereto as Exhibit 1. Additionally, the Goliad Aquifer, where the

uranium deposits at the Kingsville Dome site are located, was deposited by meandering

streams and thus rock grain sizes and permeability may "vary over a wide range." Id. at

5.

The hydrogeology at the Crow, Butte ISL project in northwestern Nebraska is

likewise unique and locally variable. The geologic layer where uranium is mined at that

site, the Basal Sand unit of the Chadron formation, is characterized as extremely variable

due to it being the "depositional product of a large, vigorous braided stream system."

Collings, Stephen and Knode, Ralph, Geology and Discovery of the Crow Butte Uranium

Deposit, Dawes County, Nebraska (1984), http://www.wma-

minelife.com/uranium/papers/crwbtt01.htm, last visited Sept. 10, 2007. Additionally, the

area where the Crow Butte mine is located is characterized by numerous local and

regional faults, including the Toadstool Park Fault, the Bordeaux Fault and the White

River Fault. Id. Clearly, hydrogeology is very site-specific and therefore not suitable for

generic analysis. Moreover, the above examples illustrate variability on the local level.

Wider, regional geographic areas can be expected to exhibit even greater variability.

2. Cultural Properties are Site-specific and Not Suitable
for Generic Analysis

Like geology and hydrology, cultural properties require a site-specific analysis.

For example, some ISL sites, such as the Kingsville Dome project, might have very few

culturally significant sites. However, other areas where ISL mining is proposed, such as

the Mt. Taylor area in New Mexico, have very dense concentrations of culturally
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important sites and areas. These can range from individual shrines to the mountain as a

whole, along with surrounding geographical features. See, Benedict, Cynthia, Addendum

to Report 2007-03-033, Cultural Resource Survey of 21 Drill Holes and Access Roads

located on La Jara Mesa, Cibola County, New Mexico, Tribal Consultation and

Designation of Mt. Taylor as a Traditional Cultural Property (May 31, 2007) , attached

hereto as Exhibit 2. Moreover, the specific importance of a particular site can vary from

culture to culture. Id. Therefore, cultural properties cannot be analyzed generically.

3. Local Water Quality is Site-specific and Not Suitable for
Generic Analysis

Another fundamental environmental analysis that is critical for ISL operations is

water quality. See, e.g., NUREG-1569, § 2.7.1(4) at 2-21. Water quality is highly

variable locally, and can have extreme variations regionally. For example, pre-mining

groundwater quality at URI's Kingsville Dome project site has been characterized as

poor. Rice Report at Tables 4.1-1 - 4.1-6 at 14-19 and 20. However, even given the

overall poor groundwater quality at the Kingsville Dome site, some of the individual

wells exhibited drinking Water quality groundwater. Id. at 20.

Constrast the groundwater quality at Kingsville Dome with the groundwater

quality at Crownpoint, New Mexico, the site of Hydro Resources, Inc.'s proposed ISL

project. As demonstrated in the final environmental impact statement for that project, the

groundwater quality at Crownpoint is excellent and meets all EPA drinking water

standards. See, Final Environmental Impact Statement for the Crownpoint Uranium

Solution Mining Project, NUREG-1508 (February 1997), Table 3.12.

9 The Forest Service is reconsidering.its "no adverse effect" determination made in that report. Personal
communication between the New Mexico Environmental Law Center and Cibola National Forest Ranger
District.
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Groundwater quality is demonstrably variable locally and regionally. It is

therefore unsuitable for generic evaluation and should not be included in the proposed

GEIS.

4. Socioeconomics are Site-specific and not Suitable for
Generic Analysis

Socioeconomics are also highly variable and site-specific. Based on 2000 Census

data of some counties where ISL mining is currently conducted, the range of incomes and

population demographics is highly variable. For example, while the racial composition

of Converse County, Wyoming, site of the Smith Ranch-Highland ISL project, and

Dawes County, Nebraska, site of the Crow Butte ISL project, is predominantly white,

Kleberg County, Texas, site of the Kingsville Dome ISL project, has a large Hispanic

population. A spreadsheet of the income and race data from Census 2000 is attached

hereto as Exhibit 3. Compare these populations with those of Church Rock, site of the

proposed Crownpoint Uranium Project, which is almost exclusively Native American and

the variability is placed in stark contrast. A summary of the racial and economic data of

Church Rock is attached hereto as Exhibit 4. However, in Cibola County, New Mexico,

located directly adjacent to the county where Crownpoint and Church Rock are located,

the white and Native American populations are of roughly equal size, with a substantial

Hispanic population. See Exhibit 3.

The economic make up of the counties surveyed is likewise heterogeneous. As

demonstrated in Exhibit 3, median family income and poverty rates are highly variable

between the represented counties. Because socioeconomics are locally and regionally

variable, they are unsuitable for generic treatment in the proposed GEIS. That analysis

should therefore be excluded from the GEIS' scope.
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5. Wildlife and Wildlife Habitat Impacts Are Site-specific and are not
Suitable for Generic Analysis

The variety of wildlife and wildlife habitat, as well as the impacts which will

occur to individual species, are so site-specific that it would be scientifically invalid to

apply any analysis in the GElS to site-specific conditions, except as general background

on impacts. Differences will occur from site to site, as well as region to region. Just the

species alone from site to site will vary dramatically, as will the habitat within which

individual species dwell. Analysis for the sagebrush sea areas of Wyoming will be unlike

analysis for a forested area in Michigan, or creosote habitats in New Mexico. Road

building will impact some species more than other; some species will not cross a road.

Changes to water quality and quantity will impact some species more than others. Fish

and other aquatic species (including plants), for example, will be more sensitive to

changes in water conditions than pronghorns. These and many other conditions will vary

substantially from site to site, making any analysis in the generic EIS suitable for only the

most generalized understanding of environmental impacts to wildlife.

It is not just direct human caused-impacts to wildlife and wildlife habitat which

will affect species, although these impacts will be the greatest. Upsetting the ecology of

a project area will have potentially long-term indirect and cumulative impacts as well,

particularly for species that are already on the brink of existence. These impacts too will

vary dramatically from mine site to mine site and thus cannot be adequately analyzed in

the GELS.
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D. The GEIS Should Not Include an Environmental Justice Review

Finally, an environmental justice analysis is not appropriate under a GEIS.

Indeed, the NRC concedes as much in its final notice of the NRC environmental justice

policy. There, the NRC stated:

The Commission believes it is difficult to foresee or predict many
circumstances, if any, in which a meaningful NRC [environmental justice]
analysis could be completed for a generic or programmatic EIS given the
lack of site-specific information.

69 Fed. Reg. 52,040, 52,046 (Aug. 24, 2004). However, as noted in the Notice of Intent

for the ISL GEIS, the NRC is considering including an environmental justice analysis in

the GEIS. 72 Fed. Reg. at 40,346.

Including an environmental justice analysis in the GEIS would not only run

counter to the Commission's view on the NRC's NEPA responsibilities, it would

effectively eliminate any site-specific environmental justice analysis. As shown above in

section V.A., if a GEIS is adopted, NEPA would then only require an environmental

assessment to be completed for specific proposed ISL projects. See, 40 C.F.R. 1508.28.

Based on the EA, the NRC would then determine whether to rest on the findings of the

GEIS and find that the site-specific project has no significant environmental impact or

require a supplemental site-specific environmental impact statement. 10 C.F.R. 51.31.

This determination to require a site-specific supplemental environmental impact

statement is entirely discretionary. Van Abbema v. Fornell, 807 F.2d 633, 637 ( 7 th Cir.,

1986); 10 C.F.R. 51.92.

In the context of an EA, the NRC has determined that no environmental justice

analysis is required except when the proposed project creates a "clear" potential for off-

site impacts. 69 Fed. Reg. at 52,045. While the NRC never elaborates on what
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constitutes a "clear" potential for offsite impacts, the ISL industry's and NRC's penchant

for characterizing ISL mine sites as hermetically contained suggests that site-specific

environmental justices analysis would become a thing of the past. See, e.g., In the Matter

of Hydro Resources, Inc., LBP-99-30, 50 NRC 77, 123 (1999) (Finding the "vastness of

the desert" raised serious questions about HRI's Church Rock operation's potential.

adverse effects on nearby residents and that while radiation contamination from past

mining was "regrettable" that fact did not bear on new mining). Because environmental

justice analyses are likely to be severely limited in the context of ISL operations, the

NRC should not include environmental justice in the GEIS and should amend its

environmental justice policy to require supplemental environmental impact statements

analyzing environmental justice in every instance where an operation is proposed in or

near an environmental justice community or alternatively, require an environmental

justice analysis for every EA in every instance where an ISL operation is proposed in or

near an environmental justice community.

VI. Conclusion

For the above reasons, the NRC should do the following with respect to its

proposed GEIS:

1. Withdraw the published notices of intent and implement a comprehensive

evaluation of ISL milling performance and compliance, particularly the industry's

complete inability to restore groundwater to pre-mining conditions, conducted by an

independent, third-party contractor with no ties to the uranium ISL industry or federal

nuclear installations.
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2. Withdraw the published notices of intent and re-evaluate current NRC

licensing practices that jeopardize human health, safety and the environment.

3. Based on the results of the aforementioned evaluations, formulate a

coherent proposal for a major federal action upon which a GElS could be based. The

proposal must include the regional geographical boundaries of proposed ISL

development and the expected extent and nature of future ISL development.

4. Prior to determining whether a GEIS is warranted, the NRC should engage

in meaningful government to government consultations with potentially affected Indian

tribes.

5. If an ISL milling GEIS is found to be warranted, begin the NEPA process

again for a GEIS that is limited to the regional cumulative and synergistic impacts of

proposed ISL mining.

6. If an ISL milling GEIS is found to be warranted, the NRC should also

amend its environmental justice policy to require a supplemental EIS for every operation

proposed in or near a low-income or minority community. Alternatively, the NRC

should amend its environmental justice policy to require that every EA include an

environmental justice analysis for any ISL operation proposed in or near a low-income or

minority community.

Thank you for this opportunity to comment on the proposed ISL GEIS.
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Draft :275

1.0 Introduction

This report was prepared for the Kleberg County URI Citizen Review Board
(CRB). It presents the results of an evaluation of URI Inc.'s (URI) mining activities
at its Kingsville Dome (KVD) uranium mine. The evaluation focused on
groundwater quality.

The following questions are addressed:

1) Have mining solutions from the KVD Mine migrated beyond the boundaries of
the mine (excursions)?

2) Have mining activities affected the quality of water in nearby domestic wells?

3) Has URI met the groundwater restoration requirements of the State of Texas?

4) Has URI complied with the Settlement Agreement between it and Kleberg
County'?

5) Has URI restored water quality to its pre-mining condition?

1.1 Changes from Draft Report

A draft report was issued on April 10, 2006. This draft final version incorporates
some changes due to additional information and to comments provided by URI.

The major changes include:

1. A discussion of the re-mining in PAAs 1 and 2 (sections 3.1, 4.1, 7.0, and
7.2).

2. Updated restoration data. Restoration data for the first quarter of 2006 are
incorporated in this report (sections 4.2, 7.2, and 7.4).

3. A recommendation that State restoration requirements apply to all
production wells rather than only baseline wells (section 7.1).

4. The Conclusions and Recommendations section has been separated into
two sections (sections 8 and 9).

5. A summary of URI's comments is included as appendix G.

6. Responses to URI's comments are given in appendix H.

1Kleberg County and URI, 2004.



2

2.0 Physical Setting

The KVD Mine is in Kleberg County Texas, approximately eight miles southeast
of Kingsville 2 (figure 2.0-1). The area licensed for mining covers approximately
2135 acres 3 (figure 2.0-2). Land uses in the vicinity of the mine include farming,
cattle grazing and petroleum production4 . The average annual rainfall is about 26
inches .

The mine site is generally flat. The highest point is approximately 55 feet above
sea level and the lowest approximately 15 feet above sea level6. Most of the site
drains southward to Jaboncillos Creek7. The northern fringes drain northward
toward San Fernando Creek8. Some runoff pools in shallow depressions on mine
property'.

2 TBRC, 1985, page 1.
3 TBRC, 1988, page 7.
4 TBRC, 1988, page 10.
5 TBRC, 1985, page 7.
6 TBRC, 1988, page 11.
7 TBRC, 1988, page 11.
8 TBRC, 1.988, page 11.
9 TBRC, 1988, page 14.
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The site is covered by windblown silt and sand1 °. The windblown deposits are
underlain by the Beaumont Clay-Lissie Formation, a sequence of clays and
sands1" (figure 2.0-3).

The uranium ore occurs in the Goliad Formation 12. The Goliad consists of
interbedded sandstones and clays, and is about 700 feet thick1 3. The top of the
Goliad is about 500 feet below land surface1 4.

Groundwater in the Goliad Formation is confined15 and generally flows toward
the northwest 16, although locally, groundwater flow directions may vary17. It
should be noted that the current flow direction is not the natural flow direction.
Under natural conditions, groundwater in the Goliad Aquifer near the KVD Mine
flowed toward the coast. Pumpage in the vicinity of Kingsville has reversed the
hydraulic gradient and groundwater now flows toward Kingsville1 8 .

There are a number of domestic wells within a half mile of the mine boundary19

(figure 2.0-4). These wells probably derive their water from the Goliad
Formation2 °.

The Go liad was deposited by meandering streams 21 . Particle sizes range from
clays to coarse sands 22 . Thus, the hydraulic conductivity (permeability) of this
formation can be expected to vary over a wide range. The coarser channel
deposits (sands) are likely to be more permeable than the finer over-bank
deposits (clays).

10 TBRC, 1985, pages 24 and 25.

11 TBRC, 1985, page 27.
12 TBRC, 1985, page 27.
13 URI, 1987a, section 3.0, Permit Area Geology and Hydrology.
14 TBRC, 1985, pages 16 and 17.
15 Static water levels in wells completed in the Goliad Formation are approximately 100 feet below

land surface (URI, 2005n). They are several hundred feet above the top of the Goliad.
17 TBRC, 1985, pages 53 and 60.
17 URI, 1997a, PAA-3 Piezometric Map.
1'8 TBRC, 1985, page 55.
19 TBRC, 1985, page 13.
20 Personal communication, Mark Pelizza of URI, October 2005.
21 URI, 1987a, section 3.0, Permit Area Geology and Hydrology.
22 Clays and sands ranging from very fine to coarse are identified in lithologic logs (e.g., A-6, AA-

15, URI, 2005m).
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2.1 Groundwater Flow Rates

Groundwater flow rates in the Goliad formation range from about 1 ft/yr to about
350 ft/yr. This range is the result of variations in hydraulic conductivity and
hydraulic gradient 23. The data and calculations used to derive the flow rates are
presented in Appendix A.

It should be noted that the groundwater flow rate estimates given above are for
non-mining conditions. That is, they are for conditions where hydraulic gradients
are not affected by injection or extraction wells. Injection and extraction can result
in steeper hydraulic gradients and greater groundwater flow rates.

23 The hydraulic gradient is the slopeof the water table or piezometric (pressure) surface. Steeper

hydraulic gradients result in faster groundwater flow rates.
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3.0 Mining and Uranium Processing 24

3.1 Mining History

Mining at the KVD Mine began in 1988. The mine is divided into production
areas. To date, the State of Texas has issued URI Production Authorization Area
(PAA) permits for three production areas (PAAs 1, 2, and 3, figure 2.0-2). Table
3.3-1 shows the dates that uranium 'production began and stopped in each
production area.

URI has asked the State of Texas for permission to resume mining in PAA-3.

In April 2006 URI began re-mining portions of PAAs 1 and 225. The approximate
area currently being re-mined is shown on figure 2.0-226. URI intends to re-mine
additional areas in the future27.

Table 3.1-1
Mining History for PAAs 1, 2, and 328

Production Area Mining Began Mining Stopped Re-mining Began
PAA-1 April 1988 June 1999 April 2006
PAA-2 April 1996 June 1999 April 2006
PAA-3 June 1998 June 1999 Not Applicable

Each PAA contains production wells (injection and extraction, figure 3.2-1) and
monitor wells. The production wells are installed in and near the ore bodies.
Monitor wells are installed in the ore-bearing portions of the Goliad (production
zone) as well as in the geologic units immediately above and .below the
production zone. The production zone monitor wells form a-ring around the
production wells. The purpose of the monitor wells is to detect excursions of
mining solutions.

24 The descriptions of the mining and uranium processing in this section are based on URI, 2004,

?ages ER-16 - ER-20; and discussions with Mike Maxson and Mark Pelizza of. URI.
URI does not call the mining it is now doing in PAAs 1 and 2 're-mining' because the uranium is

being extracted from a mineral zone that was not previously mined. This zone could not be
profitably mined when uranium was selling for $15/Ib, but it is profitable now that the price of
uranium exceeds $40/lb (Mark Pelizza of URI, personal communication, June 1, 2006). However,
this mining is occurring in an area that was mined in the past. Therefore, the term re-mining is
used in this report.
26 Location of re-mining area taken from URI 2006d.
27 Personal communication, Ron Grant of URI, June 2, 2006.
28 Dates from URI, 2005a, responses to questions 8 and 9. The start date for PAA 3 was changed

from March to June via personal communication from Mark Pelizza, December 2005. Re-mining
date from Ron Grant of URI, June 2, 2006.
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3.2 Extraction and Processing

Uranium is extracted from the production zone by in-situ leaching. Oxygen
enriched water is forced into the uranium ore zones through the injection wells 29 .
This oxidizes the uranium and releases it from the ore.

The released uranium enters. the surrounding groundwater where it combines
(complexes) with naturally occurring ions (e.g., carbonate, sulfate) 30 to form
mobile uranium complexes 31. The complexes remain in solution and are
transported by the groundwater.

The uranium bearing groundwater (mining solution) is then pumped to the
surface by extraction wells.

The mining solution is routed to resin exchange columns, which extract the
uranium.

The resin columns are then flushed with a chloride-rich solution to remove the
uranium. The resulting uranium-rich solution is then converted to a solid called
yellowcake. Yellowcake is the end product of the KVD Mine.

The uranium processing produces brackish water that contains high
concentrations of chloride and other ions. This uranium-depleted water is routed
to the injection wells and reused in the uranium extraction process 32.

URI extracts approximately one percent more water from the production zone
than it injects. This excess pumpage (bleed) is intended to prevent the escape of
mining solutions beyond the mine boundaries (excursions) by maintaining a
hydraulic cone of depression around the extraction wells. The cone of depression
forces the mining solution to flow toward the extraction wells.

After mining is completed in each PAA, the groundwater must be restored (see
section 7).

29 URI, 1999, page 6.
30 Although carbonate and sulfate occur naturally in groundwater at the KVD Mine, mining causes

their concentrations to increase.
3' NRC, 1983, pages 10 and 31; URI, 2004, page ER-17.
32 Personal communication, Mark Pelizza of URI, December 30, 2005.
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Figure 3.2-1
Production Wells
jAdapted from URI, 2004, figure 5.1)
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4.0 Groundwater Quality

4.1 Pre-mining Quality

Pre-mining groundwater quality, or background quality, is the quality of water that
existed at each PAA before any mining occurred. Background quality was
determined from pre-mining samples collected from wells in each PAA.

Two types of wells were installed at each PAA before mining began; monitor
wells and baseline wells. Monitor wells were installed along the perimeters of
each PAA. Their purpose is to detect excursions of mining solutions. Baseline
wells were installed in or near the -ore bodies. Many of the baseline wells were
later used as production wells. Figure 4.1-1 shows the ring of production zone
monitor wells and the baseline wells at PAA-1.

Tables 4.1-1 through 4.1-6 summarize the pre-mining water quality in monitor
wells and baseline wells at each PAA33 . URI has collected 'baseline' samples
from wells in the area it is re-mining 34. However, these wells were sampled long
after mining began in PAAs 1 and 2, and are in an area that has been mined in
the past. Therefore, they should not be considered pre-mining samples 35.

3 3 A listing of baseline wells is given in table 7.1-1.
34 URI 2006d.
35 The question of restoration will arise (section 7.2). The restoration criteria applied to each well
should be the same as the criteria for the PAA in .which each well is located.



~4 -.

~f, ~ 13

MW-22 MW-23 MW-24

MW-20

MW-19

MW-18

MW-17

* Monitor Well
0 Baseline Well

MW-1O MW-9

Figure 4.1-1
Production Zone Monitor Wells and Baseline Wells

(Adapted from URI, 1987a, figure 1)
at PAA-1



~Yk 2~ 1414

Table 4.1-1
PAA-1 Monitor Wells

Pre-mining Water Quality Summary36

Constituent Units Minimum Average Maximum
Calcium mg/L 5.15 20.8 29.3
Magnesium mg/L 3.81 5.0 6.07
Sodium mg/L 311 326 346
Potassium mg/L 4.72 6.8 8.93
Carbonate mg/L 9 33 65
Bicarbonate mg/L 142 268 343
Sulfate mg/L 187 204 257
Chloride mg/L 196 212 259
Fluoride mg/L 0.49 0.55 0.65
Nitrate (as N) mg/L <0.2 0.75 2.3
Silica mg/L16.0 17.7 19.7
pH SUIJ' 8.27 8.74 9.50
TDS3" mg/L 880 954 1110
EC 39  pmhos 1549 1616 1730
Alkalinity mg/L4u 219 271 306
Arsenic mg/L <0.01 0.004 0.02
Cadmium mg/L <0.01 0.01 0.03
Iron mg/L <0.01 0.01 0.02
Lead mg/L <0.01 NA41  0.01
Manganese mg/L <0.001 0.01 0.03
Mercury mg/L <0.001. <0.001 <0.001
Selenium mg/L <0.001 0.005 0.032
Ammonia mg/L 0.02 0.46 6.25
Molybdenum mg/L <0.01 0.01 0.09
Radium 226 pCi/L <0.18 10.64 202
Uranium mg/L 0.002 0.057 0.34

36 URI 1987a, section titled Ground Water Analysis Reports (All Baseline and Monitor Wells).
37 SU = standard units.
38 TDS = total dissolved solids.
39 EC = electrical conductivity.
40 The units for alkalinity are listed as "Std. Units". It is assumed that this means mg/L as CaCO 3.
41 No average calculated. Majority of analytical results reported as <0.02 mg/L.
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Table 4.1-2
PAA-1 Baseline Wells

Pre-mining Water Quality Summary 42

15

Constituent Units Minimum Average Maximum
Calcium mg/L 10.1 17.8 23.4
Magnesium mg/L 2.8 5.1 6.2
Sodium mg/L 316 344 349
Potassium mg/L 5.85 7.67 12.1
Carbonate mg/L 0 38 71
Bicarbonate mg/L 212 255 335
Sulfate mg/L 81 197 239
Chloride mg/L 212 234 352
Fluoride mg/L 0.49 0.56 0.63
Nitrate (as N) mg/L <0.02 0.29 1.71
Silica mg/L 9.1 17.9 20.1
pH SU40 7.82 8.6 8.91
TDS44 mg/L 944 997 1050
EC 45  mhos 1580 1717 2100
Alkalinity mg/L 205 272 338
Arsenic mg/L 0.001 0.005 0.022
Cadmium mg/L <0.01 0.01 0.03
Iron mg/L <0.01 0.04 0.26
Lead mg/L <0.01 NA47 <0.02
Manganese mg/L <0.001 0.01 0.03
Mercury mg/L <0.0002 NA 48  0.01
Selenium mg/L <0.001 0.007 0.072
Ammonia mg/L <0.01 1.06 13.0
Molybdenum mg/L <0.01 0.06 0.20
Radium 226 pCi/L 0.66 21.63 47.6
Uranium mg/L 0.008 0.159 0.927

42 URI 1 987a, section titled Ground Water Analysis Reports (All Baseline and Monitor Wells).
43 SU = standard units.
44 TDS = total dissolved solids.
45 EC = electrical conductivity.
46 The units for alkalinity are listed as "Std. Units". It is assumed that this means mg/L as CaCO3 .
47 No average calculated. Majority of analytical results reported as <0.02 mg/L.
48 No average calculated. Majority of analytical results reported as <0.001 mg/L.
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Table 4.1-3
PAA-2 Monitor Wells

Pre-mining Water Quality Summary49

Constituent Units Minimum Average Maximum
Calcium mg/L 8.4 25.3 74
Magnesium mg/L 3.3 5.5 10
Sodium mg/L 296 318 352
Potassium mg/L 5.1 6.7 9
Carbonate mg/L, 0 7 23
Bicarbonate mg/L 253 327 505
Sulfate mg/L 13 183 227
Chloride mg/L 198 231 336
Fluoride mg/L 0.55 0.65 1.10
Nitrate (as N) mg/L 0.01 0.89 5.8
Silica mg/L 18 22 30
pH SU5U 7.37 8.33 8.94
TDS5' mg/L 914 1008 1230
EC5•2  pmhos 1490 1648 2020
Alkalinity mg/L5 240 280 444
Arsenic mg/L <0.001 0.004 0.023
Cadmium mg/L <0.0001 0.0002 0.0017
Iron mg/L 0.01 0.03 0.16
Lead mg/L <0.001 0.002 • 0.014
Manganese mg/L <0.01 0.02 0.08
Mercury mg/L <0.0001 <0.0001 <0.0001
Selenium mg/L <0.001 0.002 0.006
Ammonia mg/L 0.01 0.08 0.2
Molybdenum mg/L <0.01 0.03 0.2
Radium 226 pCi/L 0.4 3.354 8.2
Uranium , mg/L <0.001 0.019 0.272

49 URI 1 989a, section titled Ground Water Analysis Reports (All Baseline and Monitor Wells).
50 SU = standard units.
51 TDS = total dissolved solids.
52 EC = electrical conductivity.
53 The units for alkalinity are listed as "Std. Units". It is assumed that this means mg/L as CaCO 3.
54 Radium analyzed for only 13 of 40 pre-mining monitor well samples.
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Table 4.1-4
PAA-2 Baseline Wells

Pre-mining Water Quality Summary 55

Constituent .Units Minimum Average Maximum
Calcium mg/L 12 22 35
Magnesium mg/L 3.9 5.1 6.2
Sodium mg/L 315 323 338
Potassium mg/L 6.3 8.2 9.6
Carbonate mg/L 0 4 16
Bicarbonate mg/L 246 297 333
Sulfate mg/L 206 224 239
Chloride mg/L 209 224 239
Fluoride mg/L 0.57 0.61 0.65
Nitrate (as N) mg/L 0.09 0.50 1.2
Silica mg/L 22 27 34
pH SU 8.15 8.34 8.66
TDS57 mg/L 976 1035 1070
EC58  pmhos 1590 1662 1720
Alkalinity mg/L5l 228 250 273
Arsenic mg/L <0.001 0.006 0.017
Cadmium mg/L <0.0001 0.0001 0.0001
Iron mg/L 0.02 0.02 0.03
Lead mg/L <0.001 0.004 0.017
Manganese mg/L <0.01 0.01 0.01
Mercury mg/L <0.0001 0.0001 0.0001
Selenium mg/L 0.001 0.008 0.017
Ammonia mg/L 0.08 0.15 0.23
Molybdenum mg/L 0.05 0.38 0.84
Radium 226 pCi/L 31 92 157
Uranium mg/L 0.252 1.89 3.75

URI 1989a, section titled Ground Water Analysis Reports (All Baseline and Monitor Wells).
56 SU = standard units.

5 TDS = total dissolved solids.
58 EC = electrical conductivity.
59 The units for alkalinity are listed as "Std. Units". It is assumed that this means mg/L as CaCO 3.
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Table 4.1-5
PAA-3 Monitor Wells

Pre-mining Water Quality Summary60

Constituent Units Minimum Average Maximum
Calcium mg/L 10 17 34
Magnesium mg/L 1.5 6.9 16.0
Sodium mg/L 332 404 525
Potassium mg/L 8.1 10.4 16.0
Carbonate mg/L 0 0.4 5
Bicarbonate mg/L 113 232 298
Sulfate mg/L 199 351 557
Chloride mg/L 214 282 443
Fluoride mg/L 0.00 0.89 3.80
Nitrate (as N) mg/L 0.47 0.59 0.77
Silica mg/L 15 19 22
pH SU1 7.30 8.09 8.44
TDS62 mg/L 917 1221 1570
EC6) pmhos 1600 2017, 2590
Alkalinity mg/Lb' 93 191 244
Arsenic mg/L <0.0001 0.006 0.029
Cadmium mg/L <0.0001 <0.0001 <0.0001
Iron mg/L <0.01 0.02 0.13
Lead mg/L <0.0001 0.003 0.034
Manganese mg/L <0.01 0.01 0.07
Mercury mg/L <0.0001 <0.0001 <0.0001
Selenium mg/L <0.001 0.009 0.049
Ammonia mg/L <0.01 0.04 0.27
Molybdenum mg/L <0.01 0.23 3.50
Radium 226 pCi/L 0.01 4.5 72.0
Uranium mg/L <0.001 0.041 0.187

60 URI 1997a, section titled Ground Water Analysis Reports.
61 SU = standard units.
62 TDS = total dissolved solids.
63 EC = electrical conductivity.

64 The units for alkalinity are listed as "Std. Units". It is assumed that this means mg/L as CaCO3 .
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Table 4.1-6
PAA-3 Baseline Wells 65

Pre-mining Water Quality Summary66

Constituent Units Minimum Average Maximum
Calcium mg/L 10 16 25
Magnesium mg/L 1.5 3.8 6.0
Sodium mg/L 203 387 480
Potassium mg/L 7.7 16.1 31.0
Carbonate mg/L 0 16 49
Bicarbonate mg/L 95 165 321
Sulfate mg/L 183 349 487
Chloride mg/L 138 275 362
Fluoride mg/L 0.00 0.19 2.10
Nitrate (as N) mg/L 0.49 0.67 0.97
Silica mg/L 17 20 23
pH SUb/ 7.69 8.70 9.6
TDS mg/L 667 1143 1440
EC69  pmhos 1120 1825 2820
Alkalinity mg/L 78 162 263
Arsenic mg/L 0.003 0.009 0.025
Cadmium mg/L <0.0001 NA71  0.0001
Iron mg/L <0.01 0.01 0.04
Lead mg/L <0.001 NA' 2  0.001
Manganese mg/L <0.01 NA73  0.01
Mercury mg/L <0.0001 <0.0001 <0.0001
Selenium mg/L <0.001 0.014 0.063
Ammonia mg/L <0.01 0.18 0.40
Molybdenum mg/L 0.02 0.30 3.20
Radium 226 pCi/L 0.3 23.3 78

_Uranium mg/L 0.032 0.351 1.54

65 Baseline wells BL-8501 - BL-8511 were analyzed for all constituents in the table. Baseline

wells 9101, 9103, 9105, 9107, 9109, 9111, 9113, 9302, 9304, 9306, 9308, 9310, 9312, 9314,
9315, 9602, were analyzed only for pH, EC, molybdenum, radium 226, and uranium. Baseline
wells 9308 and 9310 were sampled twice. The average of the two sample analyses was used to
calculate the averages in the table.
66 URI 1997a, section titled Ground Water Analysis Reports.
67 SU = standard units.
68 TDS = total dissolved solids.
69 EC = electrical conductivity.

70 The units for alkalinity are listed as "Std. Units". It is assumed that this means mg/L as CaCO3 .
71 No average calculated. Majority of analytical results reported as <0.0001 mg/L.72 No average calculated. Majority of analytical results reported as <0.001 mg/L.

73 No average calculated. Majority of analytical results reported as <0.01 mg/L.
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In general, pre-mining groundwater quality was poor in both monitor wells and
baseline wells. Except for the monitor wells at PAA-2, average concentrations of
uranium exceeded the EPA primary drinking water standards 74 in all PAAs.
Average concentrations of total dissolved solids (TDS) exceeded the EPA
secondary drinking water standard75 in all PAAs. Table 4.1-7 shows the number
of wells in each PAA that met the standards for uranium or TDS.

Table 4.1-7
Pre-Mining Water Quality

Number of Wells Meeting EPA Uranium or TDS Standards76

PAA Well Uranium Uranium TDS TDS Concen-
Type; Concentrations Concentrations Concen- trations More

Less than EPA More than EPA trations than EPA
Standard Standard Less than Standard

(0.03 mg/L) (0.03 mg/L) EPA (500 mg/L)
Standard

(500 mg•L)
1 Monitor 13 14 .0 27

Baseline 5 11 0 16
2 Monitor 38 3 0 41

Baseline 0 5 0 5
3 Monitor 20 29 0 49

Baseline 0 11 0 11-

Other constituents that exceeded EPA primary drinking water standards in at
least one well before mining began are arsenic, cadmium, lead, mercury,
selenium, and radium-22677 . Other constituents that exceeded EPA secondary
drinking water standards in at least one well before mining began are chloride,
fluoride, manganese, pH, and sulfate78.

74 An EPA primary standard is a legally enforceable standard that applies to public water
systems. Primary standards protect drinking water quality by limiting the levels of, specific
contaminants that can adversely affect public health. They take the form of Maximum
Contaminant Levels or Treatment Techniques (EPA, 2005).
75 An EPA secondary standard is a non-enforceable guideline for contaminants that may cause
cosmetic effects (such as skin or tooth discoloration) or aesthetic effects (such as taste, odor, or
color) in drinking water. EPA recommends secondary standards to water systems but does not
require systems to comply. States, however, may choose to adopt them as enforceable
standards. (EPA, 2005).
76 Data from URI 1987a, URI 1989a, and URI 1997a. EPA standards from EPA, 2004.
77 EPA primary drinking water standards: arsenic (0.01 mg/L), cadmium (0.005 mg/L), lead (0.0Q15
mg/L action level), mercury (0.002 mg/L), selenium (0.05 mg/L), and radium-226 (5 pCi/L) (EPA,
2004).
78 EPA secondary drinking water standards: chloride (250 mg/L), fluoride (2.0 mg/L, note: primary
standard for fluoride is 4.0 mg/L), manganese (0.05 mg/L), pH (6.5 - 8.5), and sulfate (250 mg/L)
(EPA, 2004).
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For most constituents, the pre-mining quality of water from monitor wells was
similar to the quality of water from baseline wells. Figures 4.1-2 and 4.1-3
compare the average pre-mining levels of sulfate and electrical conductivity
(EC) 79 in monitor wells and baseline wells at each PAA.

There were differences, however, between some of the constituents associated
with uranium ore. Average concentrations of ore-associated constituents such as
uranium, selenium, and molybdenum were lower in monitor wells than in baseline
wells (figures.4.1-4 through 4.1-6).

Average Pre-mining Sulfate Concentrations
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79 EC is similar to TDS in that it is a gross determination of the total concentration all dissolved
constituents in a solution. EC is a measure of the ability of a solution to transmit an electrical
current. In general, the EC of a solution increases as the concentrations of dissolved constituents
increase.
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Average Pre-mining Selenium Concentrations
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4.2 Post-mining Quality

The injection of oxygen mobilizes constituents in the ore bodies, resulting in the
deterioration of water quality. Table 4.2-1 shows typical concentrations, of
constituents in the mining solution (pregnant lixiviant) during production.

Table 4.2-1
.Typical Concentrations of Constituents in Mining Solution8°

pH EC Uranium Chloride Calcium Bicarb- Sulfate Molyb-
(SU) I(pmhos/cm) (mg/L) (mg/L) (mg/L) onate (mg/L) denum___(mg/L) (mg/L)

6.6 4000 180 600 400 800 11200 10

The detrimental effects of mining on water quality can be seen by comparing the
concentrations of constituents in the mining solution (table' 4.2-1) with
concentrations in pre-mining groundwater (tables 4.1-1 through 4.1-6).
Constituent concentrations are much higher during mining.

Water quality has improved since mining operations stopped in 1999. However,
the average concentrations of some constituents still remain higher than pre-
mining concentrations. These include sulfate, molybdenum, and uranium.
Figures 4.2-1 through 4.2-3 compare the average pre-mining and post-mining
concentrations in baseline wells at PAAs 1 and 28Y.

It should be noted that some of the uranium analyses performed by URI might
not be reliable. This issue is discussed in appendices B and H, response to
comment 3.

Since mining began, high concentrations of radon-222 have been found in
production wells at the KVD Mine 82. Radon-222 concentrations ranged from
17,800 pCi/L to 314,00 pCi/L83. The EPA has proposed a primary drinking water
standard for radon-222 of 300 pCi/L 84. Unfortunately, no pre-mining radon
samples were collected at the mine.

80 URI analysis of pregnant lixiviant. Pregnant lixiviant is the mining solution that is pumped from
the extraction wells to the plant for processing. It may be a mixture of mining solutions from many
extraction wells. Data from Mark Pelizza of URI, December 2005.
81 Post-mining concentrations were taken from the latest restoration progress report (URI,
2006e). In cases where a constituent was not detected, the average was calculated using one
half the detection limit. Uranium values were converted from U308 by multiplying by 0.848. Data
for PAA-3 are not presented because restoration has not begun at PAA-3 and URI is not
collecting samples from the PAA-3 baseline wells.
82 URI, 2006a. These particular production wells are neither monitor wells nor baseline wells. URI
refers to these wells as 'supplemental baseline wells' (see section 7.1.1).
83 URI, 1987a; URI 1989a.
84 EPA, 2004.
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The issue of radon-222 is also discussed in appendix H, responses to comments
1 and 12.

Average Pre-mining and Post-mining Sulfate
Concentrations in Baseline Wells
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Average Pre-mining and Post-mining
Molybdenum Concentrations in Baseline Wells
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4.3 Groundwater Sampling

URI does two things that raise questions about the reliability of their sample
analyses. First, they extract the samples from the wells by airlift85. This involves
pumping air into the water that is to be sampled. Second, they do not filter and
preserve (acidify) the samples immediately after they are collected 86. Instead, the
samples are filtered and preserved at the analytical laboratory.

Airlifting may lower some concentrations by causing chemically reduced
constituents such as iron to precipitate. As iron precipitates, other constituents,
including uranium 87 , may co-precipitate with it (occlusion). Airlifting may also strip
gasses such as radon out of solution before samples are collected.

URI has recommended a series of tests to compare samples collected by airlift
and pump methods 88. These tests would be useful. They should be designed in
cooperation with the CRB.

Samples should be filtered and preserved immediately after they are removed
from the well89. Failure to immediately preserve samples may allow some
constituents to precipitate. Subsequent filtering would remove the precipitates,
resulting in analytical results that are too low for the affected constituents. If
samples are acidified prior to filtering, sediments in the sample may be dissolved,
resulting in analytical results that are too high for the affected constituents 9°.

Groundwater sampling is also discussed in appendix H, responses to comment 5

and recommendation 2.

4.3.1 Split Sampling

In February 2006 the CRB and URI split samples from nine wells on and near the
KVD Mine . The analytical results are generally the same, except the results for
radon-222. The radon values reported by the CRB's laboratory are significantly
higher than those reported by URI's laboratory. The split sample analyses are
presented in appendix F.

85 URI, 2003a, page 1.
86 Personal communication with Mark Pelizza of URI, January 30, 2006. Filtering is required for

dissolved metals analyses. Samples to be analyzed for total metals are not filtered.
87 Demuth and Schramke, 2006, page 24.
88 See appendix H, responses to comment 5 and recommendation 2.
89 EPA, 2002, page 47.
90 The laboratory acidified the samples after they were filtered (Personal communication with

Mark Pelizza of URI, January 30, 2006).
9' Split samples are collected at the same time from the same source. Different laboratories
analyze them. The samples should be nearly identical.



28

5.0 Excursions

Texas regulations governing in-situ mining state.the following:

Mining solutions shall be confined to the production zone within the area of
designated production zone monitor wells9 2.

An excursion is a violation of this requirement. An excursion is the movement of
mining solutions beyond the ring of monitor wells installed around a PAA.

5.1 State Definition of Excursion

The State has established control parameters for the KVD Mine. These are: EC,
chloride, and uranium 93 . Excursions are defined as an exceedance of the upper
limit of any control parameter. The upper limits of the control parameters are94:

* EC: 125% of the maximum pre-mining value measured in a PAA.
* Chloride: 125% of the maximum pre-mining value measured in a PAA.
* Uranium: 5 mg/L plus the maximum pre-mining value measured in a PAA.

The control parameter upper limits for each PAA are listed in table 5.1 -1.

Table 5.1-1
Control Parameter Upper Limits

PAA EC (pmhos/cm) Chloride (mg/L) Uranium (mg/L)
1.95 2625 440 5.927
296 2525 420 8.75
391 3525 554 6.54

URI has identified excursions in two monitor wells: MW-49A and MW-17298 .
Between April 1998 and February 1999, EC and chloride values in these wells
were higher than the upper limits 99 . Uranium exceeded the upper limit on one
occasion in MW-172100 , but did not exceed the upper limit in MW-49A.

92 TAC Title 30, Part 1, Chapter 331, Subchapter F, §331.102.
93 TWC, 1990a, page 4.
94 TWC, 1990a, pages 4 and 5.95 TWC, 1988a, page 5, Attachment B.
96 TWC, 1990b, page 4, Attachment B.
97 TWC, 1998, page 5, Attachment B.
98 URI, 2004, pages ER-39 and ER-40. These wells are in PAA-2.
99 Maximum EC Values measured in MW-49A and MW-72 were 4150 pmhos/cm and 5140
pmhos/cm, respectively (URI, 20051). Maximum chloride values measured in MW-49A and MW-
72 were 667 mg/L and 925 mg/L, respectively (URI, 20051).
1OO The uranium concentration on 7/24/98 was 11.5 mg/L (URI, 20051).
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There are problems with the control parameter upper limits established by the
State.

First, they are arbitrary. Merely multiplying the highest measured value by an
arbitrary factor, or adding an arbitrary number to the highest measured value is
not an approach that is based on the entire body. of available data. It does not
account for the statistical properties of the parameter population, and may result
in the upper limit being determined by a single unusual value (see discussion of
well 9310 below).

Second, some of the pre-mining EC measurements appear to be too high. For
example, the highest pre-mining EC measured in any baseline well at the KVD
Mine was 2820 pmhos (PAA-3 baseline well 9310, 4/22/98)101. However, less
than two months later a second pre-mining EC measurement for this same well
yielded a value of 1740 pmhos (6/8/98)102. It is unusual for EC values to vary this
much unless one of the measurements is wrong or something has occurred to
affect the quality of groundwater in the well. The higher value is more than 15%
higher than any other pre-mining EC value measured at PAA-310 3. Nonetheless,
the control parameter upper limit for EC at PAA-3 is based on a value of 2820
pmhos.

Third, the State's control parameters seem to be biased against the declaration
of excursions. This bias can be seen in the EC values for MW-50. MW-50 is next
to MW-49A and MW-172, the wells where excursions have been acknowledged
by URI. EC values in all three wells rose significantly between April and July
1998104 (figures 5.1-1 through 5.1-3). It seems clear that all of these wells are
responding to the same event, i.e., an excursion of mining solutions from PAA-2.
However, according to the State's definition, an excursion did not occur at MW-
50 because the highest EC value measured in MW-50 was 2500 pmhos, while
the upper limit for EC at PAA-2 is 2525 pmhos.

Finally, the monitor wells that are supposed to detect excursions are ill suited to
that purpose. Many monitor wells are screened across 100 feet or more of the
aquifer' 0. Thus, mining solutions that reach them are subject to dilution as they
are sampled. A series of nested wells with shorter screen lengths would be more
likely to detect excursions.

101 URI, 1997a, section titled Ground Water Analysis Reports.
102 URI, 1997a, section titled Ground Water Analysis Reports.
103 Next highest value = 2390 pmhos at well BL-8502- (see table 7.3.3.3-1).
104 URI, 20051. 1
105 See, for example, URI 1997b, section titled Well Logs, Completion Reports, and M.I. Tests.
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MW-172 EC History
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5.2 Alternate Definition of Excursion

Control parameters can be established in a less arbitrary manner. One common
method of detecting contamination is calculation of the 95% upper tolerance limit
(UTL)10 6. UTLs were calculated for the pre-mining monitor well EC data in each
PAA107 . The results are presented in table 5.2-1 and the calculations are
presented in appendix C.

106 EPA, 1989. The EPA describes the significance of the UTL (tolerance interval) as follows. "A
tolerance interval is constructed from the data on (uncontaminated) background wells. The
concentrations from compliance wells are then compared with the tolerance interval. With the
exception of pH, if the compliance concentrations do not fall in the tolerance interval, this provides
statistically significant evidence of contamination." (EPA, 1989, pages 5-20 - 5-21). It is important
to note that all background data may not fall below the UTL. When using a 95% UTL, 5% of the
background data may exceed the UTL (EPA, 1989, page 5-21).
107 Only data from monitor wells are used to calculate the UTLs because excursions are only
determined for monitor wells. The State's control parameter upper limits are calculated using data
from both monitor and baseline wells.
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Table 5.2-1
95% Upper Tolerance Limits for EC

PAA UTL (pmhos)
1 1736
2 1892
3 2585

These UTLs may be used to define excursions from each PAA1°8 . In the
discussion below, an excursion is defined as the exceedance of the EC UTL in at
least three consecutive measurements. While this definition is still arbitrary to
some degree, it accounts for the statistical properties of the EC population, and
prevents the definition from being determined by a single, unusually high, value.

Table 5.2-2 lists the monitor wells where, based on the EC UTLs, excursions
have occurred.

Figures 5.2-1 through 5.2-3 show examples of excursions based on the 95% UTL
for EC.

It should noted that some of the EC values used to calculate the UTLs appear to
be too high. For example, the highest pre-mining EC measured in any monitor
well was 2590 pmhos (MW-86,PAA-3) 1 P. However, since the pre-mining sample
was collected, the average EC value at MW-86 has been 1693 pmhos and the
highest EC measurement has been 2120 pmhos11 °. A similar set of facts applies
to the monitor wells with the highest pre-mining EC values in PAA-1 (MW-15 111)
and PAA-2 (MW-48 112). If pre-mining EC measurements are too high, UTLs that
are based on them will also be too high. This would result in the identification of
fewer excursions than have actually occurred.

108 The 95% UTL must be used with care, as up to 5% of background values may exceed the
UTL (EPA, 1989, page 5-21)..
109 Sample collected 4/7/97 (URI 1997b, section titled Ground Water Analysis Reports).
110 URI, 20051.

MW-15: pre-mining EC = 1730 pmhos (URI, 1987a, section titled Ground Water Analysis
Reports). Average post-mining EC = 1569 pmhos; maximum post-mining EC = 1652 pmhos (URI,
20051). Note: the post-mining values are for samples collected in the first five years after mining
began; May 1988 - May 1993.
112 MW-48: pre-mining EC = 2020 pmhos (URI, 1989a, section titled Ground Water Analysis
Reports). Average post-mining EC = 1522 pmhos; maximum post-mining EC = 1740 pmhos (URI,
20051). Note: the post-mining values are for samples collected prior to the beginning of
restoration, January 2002. The EC control parameter for PAA-2 is based on the EC value of 2020
pmhos for well MW-48.
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Table 5.2-2
Excursions, Based on 95% Upper Tolerance Limits for EC

Well ID Pre-mining EC UTL Maximum EC Excursion
EC (pmhos) (pmhos) During Duration

Excursion
(pmhos)

MW-3 1725 1736 1780 6/90 - 12/90
MW-10 1614 1736 2020 11/98 - 12/98
MW-15 1730 1736 2220 1/98-4/98
MW-22 1630 1736 2330 8/89 - 10/89

1940 8/90-2/91.
1878 4/91-7/91
1787 7/93-8/93

MW-23 1630 1736 2320 7/89 - 4/90
1859 7/90-10/90

MW-24 1670 1736 1924 1/90 - 2/90
2120 7/90-4/91

MW-49A NA113  1892 4150 4/98 - 3/00
MW-50 1610 1892 2500 6/98 - 6/99
MW-172 NA 1892 5140 7/98-6/99
MW-61 1570 1892 2210 12/98 - 10/99

2080 1/01 - 10/01
MW-72 2350 2585 2770 2/99- 3/99
MW-74 2420 2585 2740 2/99 - 3/99
MW-88 2240 2585 3020 10/99 - 2/00

3040 10/00 - 5/01
2990 1/02 - 7/02
3060 1/04- 10/04

MW-89 2410 2585 2840 1/02 - 7/02
2770 1/04- 7/04

MW-95 1900 2585 2740 5/03 - 1/04

113 Not available.
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5.3 Excursions, Conclusion

The State's method of defining excursions is arbitrary, is subject to being
dominated by unusual parameter values, and is biased against declaring
excursions. In addition, the monitor wells used to detect excursions. are not well
suited to that purpose. According to the State's definition, excursions have
occurred at two monitor wells.

This report presents an alternate definition of excursions based on EC UTLs 1 14.
This definition accounts for the statistical properties of the EC population and
prevents the definition from being determined by a single, unusually high value.
The drawback to using the 95% UTL is that up to 5% of the background values
may exceed the UTL. According to this alternate definition, excursions have
occurred at 15 monitor wells.

Excursions are also discussed in appendix H, responses to comments 6, 7, and
8.

114 The same type of definition could, and should, be applied to the chloride and uranium data.
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6.0 Effect of Mining on Nearby Domestic Wells

URI has monitored private domestic wells near the KVD Mine since 1983115

(figure 2.0-4). In 1983 URI sampled nine domestic wells (table 6.0-1). These
wells were to the south, east, and west of the initial mine license area.

URI does not appear to have sampled any domestic wells between 1983 and
1988.

URI currently samples five domestic wells on a quarterly basis1 16. However, there
are additional wells in the area that could be sampled. URI has proposed
conducting additional sampling domestic wells near the KVD Mine 1 17. The
additional sampling should include some of the wells that are not currently being
sampled.

Table 6.0-1
Domestic Wells Sampled by UR11 18

Well ID Number of Date of First Date of Last
Samples Sample Sample
Collected

W.E, Cumberland 38 June 1983 December 2005
A.M. Cumberland 1 June 1983 June 1983
W. Palercio 1 June 1983 June 1983
Stanley Dietz 1 June 1983 June 1983
F. Radford 40 June 1983 December 2005
L.L. Radford 38 June 1983 June 1999
P. Perez 1 June 1983 June 1983
J.L. Robertson 54 June 1983 December 2005
B. Bippert 1 June1983 June 1983
A. Garcia119  1 March 1988 March 1988
Garcia 24/2512° 29 April 1997 December 2005
Lehman 9 December 2003 December 2005

The quality of water in the domestic wells near the KVD Mine is marginal. TDS
exceeds the EPA secondary drinking water standard of 500 mg/L in all wells

115 TBRC, 1985, table 2.7-5.
116 W.E. Cumberland, Garcia 24/25, F. Radford, J.L. Robertson, and Lehman (URI, 2006c).
117 See appendix H, response to recommendation 1.
118 Information from; TBRC, 1985, table 2.7-5; URI, 2004, attachments 1 - 5; and URI, 2005q.
119 Data provided by Mark Walsh, personal communication, October 2005.
120 Garcia 24/25 is a:mixture of water from two wells. These wells are no longer used for domestic

purposes (Mark Pelizza of URI, December 2005).
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(table 6.0-2)121. However, with two exceptions, no constituents have exceeded
the EPA primary drinking water standards in any domestic well. The exceptions
occurred in the P. Perez well and the Garcia 24/25 wells.

In the P. ,Perez well, radium-226 exceeded the EPA primary drinking water
standard of 5 pCi/L122 (table 6.0-2). This sample was collected in 1983,
approximately five years before the KVD Mine began operating. Thus, the mine
did not cause the high radium-226.

Table 6.0-2
Domestic Wells Water Quality123

Well ID EC (pmhos) Uranium (mgIL
Minimum Average Maximum Minimum Average Maximum

W.E. Cumberland 1430 1593 1730 0.009 0.012 0.019
A.M. Cumberland 868*124 868* 868* 0.025 0.025 0.025
W. Palercio 832* 832* 832* 0.009 0.009 0.009
Stanley Dietz 824* 824* 824* 0.007 0.007 0.007
F. Radford 1580 1640 1760 <0.001 0.009 0.017
L.L. Radford 1600 1659 1810 <0.001 0.005 0.014
P. Perez 956* 956* 956* 0.013 0.013 0.013
J.L. Robertson 1510 2022 4320 <0.001 <0.001 0.008
B. Bippert 992* 992* 992* 0.002 0.002 0.002
A. Garcia'25 1640 1640 1640 0.011 0.011 0.011
Garcia 24/25126 1430 1627 1760 0.141 0.195 0.636
Lehman 2085 2125 2200 <0.001 0.0007 0.001

121 ECs are given in table 6.0-2 because TDS values are not available for some of the wells.
However, given the high EC values measured in these wells, it is very likely that TDS exceeds the
EPA secondary standard of 500 mg/L.
122 EPA, 2004.
123 Information from; TBRC, 1985, table 2.7-5; URI, 2004, attachments 1 - 5; URI, 2005q; and

URI, 2006c. For averaging, non-detects assumed to be one half of detection limit.
124 * Value for TDS. EC values unavailable.
125 Data provided by Mark Walsh, personal communication, October 2005.
126 Garcia 24/25 is a mixture of water from two wells (Mark Pelizza of URI, December 2005).
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Table 6.0-2
Domestic Wells Water Quality (concluded)

Well ID Radium-226 (pCi/L)
Minimum Average Maximum

W.E. Cumberland 0 0.25 0.9
A.M. Cumberland 0.34 0.34 0.34

W. Palercio 0.44 0.44 0.44
Stanley Dietz 0.59 0.59 0.59

F. Radford 0 0.2 1.2
L.L. Radford 0.1 0.22 0.7

P. Perez 7.17 7.17 7.17
J.L. Robertson 0 0.2 0.7

B. Bippert 0.52 0.52 0.52
A. Garcia"' 1.1 1.1 1.1

Garcia 24/25128 0.4 0.77 1.3
Lehman 0.1 0.52 2.9

In the Garcia 24/25 wells, uranium exceeded the EPA primary drinking water
standard of 0.03 mg/L 129 in all 29 samples (table 6.0-2). However, the mine did
not cause the high uranium.

Garcia wells 24/25 are a. few hundred feet northwest of PAA-3. High uranium
concentrations were detected in the wells in April 1997. Mining did not begin in
PAA-3 until June 1998. In addition, the uranium concentrations in Garcia 24/25
are similar to naturally occurring uranium concentrations at PAA-3. Background
uranium concentrations are as high as 0.187 mg/L in monitor wells and as high
as 1.54 mg/L in baseline wells (tables 4.1-5 and 4.1-6). Finally, according to
maps -produced by URI, the Garcia 24/25 wells are close to a uranium ore
body

1 3 °

127 Data provided by Mark Walsh, personal communication, October 2005.
128 Garcia 24/25 is a mixture of water from two wells (Mark Pelizza of URI, December 2005).
129 EPA, 2004.
130 Some questions remain unanswered concerning wells on the Garcia property. Garcia 24/25

consists of two wells about 200 feet apart. The discharges from the wells are mingled before
being sampled. One of the wells, was installed by URI in 1989. The other well existed before
.1989. To the best of URI's knowledge, neither of these wells was ever sampled separately (URI
2005r). Thus, it is not known whether one or both of the wells contain the high uranium
concentrations. Although URI sampled the A. Garcia well in 1988, it does not know its location
(per discussion with Mark Pelizza and Mike Maxson of URI, December 2 0 th, 2005). URI says,
however, that the A. Garcia well is not either of the two wells designated as Garcia 24/25 (perth

discussion with Mark Pelizza and Mike Maxson of URI, December 20 , 2005). In addition, there
are analytical records for wells designated Garcia #69A (5/22/87), Garcia #69B (5/22/87), and
Garcia #69C (5/26/87) (analytical records provided by Mark Walsh, personal communication,
October 2005). The uranium results for these wells were 0.05, 0.08, and 0.05, respectively (as
U30 8). There are no units associated with the analyses but they are probably mg/L. URI does not
know the locations of these wells or who collected these samples (URI 2005r). Finally, there is an
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In early 1995 EC values in the J.L. Robertson well rose sharply, from
approximately 1600 pmhos to approximately 4000 pmhos. The well is about
1000 feet east of PAA-1 (figure 2.0-4). Such a rise could be caused by the
movement of mining solutions from PAA-1 into the Robertson well. However,
from 1988 to 1996, EC measurements in the monitor wells between PAA-1 and
the Robertson well never exceeded 2000 pmhos 13 1.-Thus, PAA-1 is probably not
the cause of the rise in EC levels. URI has explained the rise as being due to a
leak in the well casing that allowed poor quality water from the overlying 'E' sand
to enter the well 1 32 . EC's in E sand wells range from 10,800 pmhos to 15,100
pmhos133 . URI's explanation is consistent with the available data.

6.1 Domestic Wells, Conclusion

There is no reason to believe that any domestic well has been affected by mining
solutions emanating from the KVD Mine.

7.0 Restoration

URI is required to restore groundwater quality after it completes mining in each
PAA. Table 7.0-1 shows when restoration efforts began and ended in PAAS 1
and 2. URI has not begun restoring PAA-3 1 34 . A groundwater bleed 135 is.
maintained from all the PAAs to prevent excursions of mining solutions 136.

Although URI stopped restoration at PAA-1 in 2004, groundwater at PAA-1 is not
restored to the levels required by the State (see -section 7.2.1). In addition,
groundwater in the portions of PAAs 1 and 2 that are being re-mined will need to
be restored after the re-mining is completed. URI has not produced new
estimates of the time required to complete restoration in either PAA137 ,

analytical record for Y.C. Garcia well (5/12/88). The uranium result for this well was 0.032 mg/L
lnatural) (TCEQ, 2005a, pages 127 - 130). -31 .

Monitor wells MW-1 through MW-8 (URI, 20051).
132 URI, 2004, section 10.6.1.
133 URI, 1989a, section titled Ground Water Analysis Report Summary.
134 URI, 2005j, response to question 4.

135 A bleed is pumping that causes groundwater to be drawn toward mining-affected areas. If the
bleed works as intended, this would prevent the migration of mining-affected groundwater into
other portions of the aquifer.
131 URI, 2006b, page 9 of table titled Kingsville Dome Restoration, Individual Well Summary,
Uldate to Dec. 31,2005.

Compare the restoration schedules in URI, 2005p; and TCEQ, 2006a.
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Restoration History for PAAs 1 and 2
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Production Area Restoration Began Restoration Ended
PAA-1 June 8, 1998138 March 31, 2004139
PAA-2 January 29, 200214° Ongoing

The production zone groundwater is restored by pumping it to the surface and
treating it by reverse osmosis (RO). This results in a concentrated fraction
(approximately 30% of the treated water)141 and a relatively fresh fraction. The
concentrated fraction is disposed in an on-site waste disposal well. The disposal
well is completed in the Upper Frio Formation 142 (figure 2.0-3). The water is
injected between 4150 feet and 5300.feet below land surface143.

The fresh fraction is routed to injection wells and reused in the restoration
process. Table 7.0-2 shows concentrations of constituents in the fresh RO
fraction.

Table 7.0-2
Concentrations of Constituents in Fresh RO Fraction 144

pH EC Uranium Chloride Calcium Bicarb- Sulfate Molyb-
(SU) (pmhos/cm) (mg/L) (mg/L) (mg/L) onate (mg/L) denum

E
.mg/L6

3.5 327 0.061 60 6.8 155 123
(mg/L)

0.07

During restoration the groundwater in the production zone is a mixture of
remnants of the mining solution, the fresh RO fraction, and groundwater from the
aquifer. Thus, although mining solutions contain 'elevated levels of several
constituents (e.g., EC and uranium, table 4.2-1), there may be no correlation
between these constituents in groundwater zones that are undergoing
restoration. This lack of correlation is shown in figure 7.0-1, which depicts EC
and uranium values in samples collected during restoration at PAA-1145

138 URI, 2005j, response to question 4; and URI, 1998a.
139 Restoration may be resumed if required by State (personnel communication, Ron Grant of

URI, January 6, 2006).
140 URI, 2005j, response to question 4.
141 URI, 2004, page ER-31.142 TWC, 1988b, page 1.
143 TWC, 1988b, page 1. In the first quarter of 2006 a casing leak was discovered in the disposal

well at a depth of 2100 feet. The leak has been repaired (URI, 2006e).
144 Analysis of discharge from URI's reverse osmosis system, August 15, 2000. Analysis provided

by Mark Pelizza of URI, December 2005.
URI, 2005g. This figure does not showall samples collected during restoration in PAA-1.

Samples with ECs greater than 4000 umhos or uranium concentrations greater than 5 mg/L are
not shown.
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PAA-1 Restoration Water Quality
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Figure 7.0-1

7.1 Effectiveness of Restoration

The effectiveness of URI's restoration efforts was evaluated from three points of
view:

1) Has URI complied with.State restoration requirements?

2) Have URI's restoration efforts satisfied its agreement with Kleberg
County?

3) Has URI restored the groundwater to the quality that existed before mining
began?

Restoration was evaluated using water quality analyses from the baseline wells
at PAAs 1, 2, and 3 (table 7.1-1)146. These wells were sampled before any
production began in the PAA. Since restoration began, the baseline wells in
PAAs 1 and 2 have been periodically sampled for eight parameters: pH, EC,
uranium, chloride, calcium, bicarbonate, sulfate, and molybdenum (see tables
7.2.1-1 and 7.2.2-1).

146 Although URI has not begun restoring PAA-3, baseline data from PAA-3 are included for

completeness.
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Baseline Wells in PAAs 1, 2, and 3
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PAA-1 147  PAA-2 14 PAA-31 49

EX-1 BL-547 BL-8501 9101
EX-2 BL-1047 BL-8502 9103
EX-3 BL-1240 BL-8503 9105
I-1 BL-1265 BL-8504 9107
1-2 BL-1491 BL-8505 9109
1-3 BL-8506 9111
1-4 BL-8507 9113
1-5 BL-8508 9302
1-6 BL-8509 9304
1-7 BL-8510 9306
1-8 BL-8511 9308
1-9 9310
1-10 9312
I-1.1 (aka 161) 9314
1-12 (aka PBL-4) 9315
11-13 1 19602

A problem with the State's restoration requirements is that they may apply to
relatively few wells in each PAA 150 . For example, PAA-2 covers over 200
acres 151. There are hundreds of production wells in PAA-2, but only five baseline
wells. Clearly, restoring the five baseline wells to State standards will not
guarantee that all areas of PAA-2 have been properly restored. Therefore, the
State restoration requirements should be applied to all production wells in a PAA,
not just to the baseline wells.

This raises the question of whether additional baseline wells should be
designated. It may be reasonable to do so. However, care must be taken to
ensure that any additional baseline wells have not been affected by mining
operations. This issue is discussed in the following section.

147 These baseline wells are listed in TWC, 1988a, page 10, Attachment G. Note - nomenclature

for baseline wells is not consistent. For example, EX-1 is also referred to as 1 EX. 11 is also
referred to as I-1, etc. (compare analytical reports and figure 1 in 1987a). The additional
identifiers for I-11 and 1-12 are shown on the sample analysis reports (URI, 1987a).
148 These baseline wells are listed in TWC, 1990b, page 9, Attachment G.
149 These baseline wells are listed in TWC, 1998, page 6, Attachment C.
150 State regulations do not clearly state which wells are required to be restored to standards. See

30TAC §331.107.
151 TWC, 1990b, page 6.
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7.1.1 Questionable Samples from 'Supplementary Baseline Wells'

The initial samples collected from the baseline wells listed in table 7.1-1 were
collected before mining began in the PAA. URI has also collected initial samples
from 'supplementary baseline wells' after mining began in each PAA. URI defines
supplementary baseline wells as: Every extraction well in a new wellfield that
gets a pump and is sampled before injection begins152. URI claims that many of
the samples from the supplementary wells represent baseline (pre-mining)
conditions1 53.

However, some supplementary baseline wells may have been affected by mining
solutions from injection wells operating in the PAA. Therefore, the claim that the
initial samples from the supplementary wells represent baseline conditions
should be closely examined.

Look, for example, at URI's claim regarding the initial sample from
supplementary well 5525 in PAA-2. According to URI this well had a baseline
uranium concentration of 102 mg/L154 . This is the highest pre-mining uranium
concentration found in any KVD Mine well1 55. However, the initial sample was
collected months after production began in PAA-2 56 . In addition there were five
injection wells within a hundred feet of well 5525. These wells began injecting
between 11 and 40 days before well 5525 was sampled. The injection rates
ranged from 1400 to 218,800 gallons per day1 57.

Given the high hydraulic gradients associated with injection and extraction 158, it is
clearly possible for mining solutions from the injection wells to have reached well
5525 before it was sampled. Thus, URI's claim that the initial sample from this
well represents baseline conditions is questionable.

152 Personal communication-from Mark Pelizza Of URI, June 20, 2006.
153 See URI, 2006f, comment 10. The supplementary baseline wells are; in PAA-1: 4002, 4009,

4014, 4025, 4030, 4050-A, 4057, 4061, 4073-A, 7306, 7308, 7310, 7311, 7502, 7502A, 7504,
7504A, 7506A, 7507, 7512, 7516, 7521, 7525, and 7701: in PAA-2: 5119, 5120, 5132, 5133,
5134, 5135, 5137, 5350, 5354, 5356, 5370, 5372, 5425, 5430,,5525, 5534, 5552, 5553, 5556,
5557, 5558, 5559, 5560, 5562, 5566, 5567, 5570, 5577, 5705, 5707, 5710, 5711, 6136, 6141,
6147, 6150, 6171, 6172, 6174, 6178, 6179, 6210, 6212, 6314, 6350, 6362, 6364, 6445, 6460,
6466, 6468, 6470, 6472, 6474, 8303, 8305, 8306, 8507, 8508, 8509, 8510, 8511, 8512,.8514,
8515, 8516, 8517, 8518, 8519, 8522, 8523, 8701, 8702, 8703, 8708; and in PAA-3: 10101,
10104,10106, 10109, 10113, 10115, 10301,10303,10310,10311, 10312, 10314,10316,10318,
10320. List of baseline wells from URI, 2005e. Sample collection-dates from URI, 1987a; URI
1989a; and URI, 1997a. The State recognizes only those wells listed in table 7.1-1 as baseline
wells.
154 URI, 1989a, uranium analysis for well 5525, in section titled Ground water Analysis Reports
(AII Baseline and Monitor Wells).

URI, 2005e.
156 URI, 1989a, uranium analysis for well 5525, in section titled Ground water Analysis Reports
(All Baseline and Monitor Wells).

5 URI, 2005b; and URI 2005c.
158 URI refers to hydraulic gradients during operations as "extremely steep" (URI, 2005d).
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A similar set of facts applies to supplementary well 5425 in PAA-2. This well had
the second highest uranium concentration found in any baseline sample (66.2
mg/L) 15 9. Again, URI's claim that this high uranium concentration represents
baseline is questionable.

Additional information concerning injection in the vicinity of wells 5525 and 5425
is presented in appendix D.

There is another problem with some of the supplementary wells. Some of the
chemical analyses are inconsistent. For example, there are two analyses for
supplementary well 7512. Both analyses are for a sample collected on 9/24/97 at
3:20 pm 160 . In one analysis, the concentrations of uranium and molybdenum are
given as 1.86 mg/L and 2.2 mg/L, respectively. In the other analysis, the
concentrations of uranium and molybdenum are given as 0.248 mg/L and 1.7
mg/L, respectively. This raises an important question; what are the baseline
concentrations at supplementary well 7512? In addition, the 'baseline'
concentrations of chloride and sulfate at well 7512 are quite high (708 mg/L and
1580 mg/L, respectively). These high values suggest that well 7512 may have
been affected by mining solutions before the baseline sample was collected.

If URI proposes to use data from any of the supplementary baseline wells, they
should be required to show that the use of the data is appropriate. This showing
should be required for the data from each well that URI proposes to use.

159 URI, 2005e.
160 The chemical analyses were performed on different dates. (URI 1987a, section titled Ground

Water Analysis Reports (All Baseline and Monitor Wells)).
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7.2 State Restoration Requirements

The State has established restoration requirements for all three PAAs at the KVD
Mine!61 . These requirements are listed in the permits issued for each PAA (table
7.2-1). At the end of restoration, the average concentration of constituents in the
baseline wells in each PAA must be less than the State requirements.

URI may ask the State to change the required restoration values. Although URI
has not yet made such a request, they have indicated that such a request is
'inevitable' 162 . URI may ask the State to allow post-restoration concentrations as
high as the upper values contained in the Restoration Range Table (appendix E).
The State could grant such a request without holding a public hearing. However,
if URI requests changes that exceed the upper values in the Restoration Range
Table, a public hearing may be required16 3 .

The baseline wells are sampled several times a year 164. However, URI does not
sample the baseline wells for all of the constituents listed in table 7.2-1. They
sample the wells only for the eight constituents listed in tables 7.2.1-1 and 7.2.2-
1. The values given in these tables are from the most recent analyses available
for each baseline well (1st quarter of 2006).

The re-mined area straddles the boundary of PAAs 1 and 2. URI sampled
'baseline' wells in the area before re-mining began in April 2006. Unfortunately,
many of these baseline wells are in'areas that have already been mined 16 5.
Therefore, it is possible that samples collected from these wells have been
affected my mining solutions from past operations.

If there are no independent baseline wells for the re-mined area, What restoration
requirements should be applied? A straightforward solution would be to apply the
requirements for each PAA to the production wells in that PAA. That is, the
restoration requirements for PAA-1 would be applied to the re-mining wells in
PAA-1, and the restoration, requirements for PAA-2 would be applied to the re-
mining wells in PAA-2.

161 Regulations governing restoration at in-situ mining operations are contained in TAC Title 30,

Part 1, Chapter 331, Subchapter F, §331.104 and §331.107.
162 URI, 2005d, item 2.
163 Mark Pelizza, personal communication, December 2005.
164 URI, 2006b.
165 URI, 2005u.
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Table 7.2-1
Requirements for PAAs 1, 2, and 3State Restoration

Constituent Units PAA-1' 66  PAA-2 167  PAA-316'
Calcium mg/L 20.8 25.3 18
Magnesium mg/L 5.1 5.5 6.9
Sodium mg/L 344 323 404
Potassium mg/L 7.67 8.2 16
Carbonate mg/L 38 7 NA169

Bicarbonate mg/L 268 327 232
Sulfate mg/L 204 224 364
Chloride mg/L 234 224 289
Fluoride mng/L 0.56 0.65 0.6
Nitrate (as N) mg/L 0.75 0.89 0.89
Silica mg/L 17.9 27 20
PH SUl 8.74 7.37-8.66 6-9
TDS 111  mg/L 997 1035 1221
EC172 pmhos 1717 1662 2017
Alkalinity mg/L 7 272 280 191
Arsenic mg/L 0.005 0.006 0.009
Cadmium mg/L 0.01 0.0002 0.0001
Iron mg/L 0.04 0.03 0.02
Lead mg/L 0.02 0.004 0.003
Manganese mg/L 0.01 0.02 0.01
Mercury mg/L 0.001 0.0001 0.0001
Selenium mg/L 0.007 0.014 0.014
Ammonia mg/L 1.06 0.15 0.18
Molybdenum mg/L 0.06 0.38 0.33
Radium 226 pCi/L 21.63 92 21.6
Uranium mg/L 0.164 1.89 0.338

166 TWO, 1988a, Attachment A, Restoration Table.
167 TWC, 1 990b, attachment A, Restoration Table.
168 TWC, (1998), attachment A, Restoration Table.
169 Not available
170 SU = standard units.
171 TDS = total dissolved solids.
172 EC = electrical conductivity.
173 The units for alkalinity are listed as "Std. Units". It is assumed that this means mg/L as CaCO3.
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7.2.1 PAA-1

In PAA-1 URI has failed to meet the State restoration requirements for all seven
constituents (EC, uranium, chloride, calcium, bicarbonate, sulfate, and
molybdenum; table 7.2.1-1).

If the State agreed to change the required restoration values and allow
concentrations as high as the upper values in the, Restoration Range Table,
PAA-1 would meet the relaxed requirements for five constituents (EC, uranium,
chloride, bicarbonate, and sulfate) and would not meet the relaxed requirements
for three constituents (pH, calcium, and molybdenum; table 7.2.1-1).

In a letter to Kleberg County Judge De La Garza, URI stated: PAA1 is now
restored to the values that are consistent with baseline average and as required
by the rules of the TCEQ.174 This is not correct. Additional restoration must be
performed before PAA-1 meets the State's (TCEQ's) restoration requirements.

In addition, URI is re-mining a portion of PAA-1. The re-mined area will require
restoration after re-mining is complete. URI has not yet provided an estimate of
when restoration at PAA-1 will be completed175 .

174 URI, 2005p, page 1.
175 TCEQ, 2006a, page 10.
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Table 7.2.1-1
PAA-1 Baseline Wells

Post-mining Water Quality176

Baseline Date pH EC Uranium Chloride Calcium Bicarb- Sulfate Molyb-
Well ID (SU) (pmhos/cm) (mg/L) (mg/L) (mg/L) onate (mg/L) denum

1 (mg/L) (mg/L)

EX-1 1 78  
- - - - - - - - -

EX-2 2/9/06 7.8 2590 1.53 253 166 376 655 0.01
EX-3 2/27/06 6.7 1441 1.78 160 151 383 165 0.06

I-1 2/9/06 6.9 2670 0.509 339 226 421 632 1.50
1-2 2/9/06 7.8 1619 0.093 239 386 402 154 0.01
1-3 2/27/06 7.0 2730 2.63 339 229 434 361 0.04
1-4 2/9/06 7.0 1785 0.0 246 220 377 297 1.60
1-5 2/9/06 6.8 1466 2.04 160 138 371 269 2.10

1-6179 2/27/06 10.6 4270 0.085 1210 396 634 69 0.04
1-7 2/9/06 7.2 2010 0.085 273 207 377 354 3.80
1-8 2/9/06 7.0 1135 0.636 133 339 333 142 1.00
1-9 2/9/06 6.8 1677 0.932 140 201 390 422 2.60

1-10 2/9/06 7.4 1443 0.195 146 298 484 136 3.50
I-11 2/9/06 6.8 1197 1.27 100 273 346 226 1.60
1-12 2/9/06 6.9 3300 0.0 346 220 465 495 2.20
1-13 2/9/06 7.5 1544 2.63 240 254 320 127 0.55

Average - 7.35 2058 0.961 288 247 408 300 1.37
State 8.74181 1717 0.164 234 20.8 268 204 0.06

Requirement'18
0

Meets State - No No No No No No No
Requirement?

State 7.37- 2100 1.89 352 74 505 310 0.84
Restoration 9.5

Range Table
Upper Value
Less Than No'82 Yes Yes Yes No Yes Yes No

Upper Value? I I

176 Last available analysis, URI, 2006e. There are some discrepancies in this document between

the values listed in table 1 and the values given on the sheets for each well. According to URI, the
values on the sheets for each well are correct (personal communication, Ron Grant of URI, June
20, 2006).
177 Value converted from U30 8 by multiplying by 0.848.
173 Unable to obtain sample since 7/2/01, URI, 2005i.
179 First sample collected since 11/20/02, URI, 2006e.
180 State restoration requirements are listed in table 7.2-1.
181 The meaning of this requirement is unclear. It is not known whether pH values higher or lower

than this value would violate the restoration requirement. For PAAs 2 and 3, the State restoration
requirement is a range rather than a single value (table 7.2-1).
182 pH must be within the given range.
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7.2.2 PAA-2

In PAA-2 URI has failed to meet the State restoration requirements for all eight
constituents (pH, EC, uranium, chloride, calcium, bicarbonate sulfate, and
molybdenum; table 7.2.2-1).

If the State agreed to change the required restoration values and allow
concentrations as high as the upper. values in the Restoration Range Table,
PAA-2 would meet the relaxed requirements for bicarbonate and molybdenum,
but would not meet the relaxed requirements for the other six constituents (pH,
EC, uranium, chloride, calcium, and sulfate; table 7.2.2-1).

URI is continuing groundwater restoration work in PAA-2. Before re-mining
began, URI estimated that restoration would be completed in mid-2008183. URI
has not revised this estimate'8 4.

183URI, 2005h, response to question 2; and URI, 2005p, page 3.
184 TCEQ, 2006a, page 10.
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Table 7.2.2-i1
PAA-2 Baseline Wells

Post-mining Water Quality185

Baseline Date pH EC Uranium Chloride Calcium Bicarb- Sulfate Molyb-
Well ID (SU) (ijmhos/cm) (mg/L) (mg/L) (mg/L) onate (mg/L) denum

1 6 (mg/L) (mg/L)

BL-547 187  5/31/06 6.8 4940 9.50 692 358 695 1376 1.86
BL1047 18 8  2/27/06 6.9 3630 0.170 891 270 94 394 0.05
BL-1240 2/9/06 7.4 1785 0.170 246 693 352 301 0.63
BL-1265 2/27/06 6.8 1518 1.27' 166 166 421 204 0.12
BL-1491 2/9/06 7.6 1580 2.63 240 370 377 226 0.26

Average - 7.1 2691 2.75 447 371 388 500 0.58

State 7.37 - 1662 1.89 224 25.3 327 224 0.38
Requirement 189  8.66 1

Meets State No No No No No No No No
Requirement?

State 7.37- 2100 1.89 352 74 505 310 0.84
Restoration 9.5
Range Table
Upper Value
Less Than No 19° No No No No Yes No Yes

Upper Value? I _ I I I

185 Last available analysis, URI, 2006b. There are some discrepancies in this document between

the values listed in table 1 and the values given on the sheets for each well. According to URI, the
values on the sheets for each well are correct (personal communication, Ron Grant of URI, June
20, 2006).
136 Value converted from U30 8 by multiplying by 0.848.
187 Data for BL-547 provided by Ron Grant of URI, June 21, 2006. All data are for a sample

collected on 5/31/06, except for the molybdenum value. The molybdenum value is for a sample
collected on 2/9/06.
188 First sample collected since 8/9/04 (URI, 2006e).
189 State restoration requirements are listed in table 7.2-1.
190 pH must be within the given range.
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7.2.3 State Restoration Requirements, Conclusion

URI has not satisfied the State restoration requirements at either PAA-1 or PAA-
2.

URI has indicated that they will ask the State to change the restoration
requirements1 91. However, even if the State agreed to allow concentrations as
high as the upper values in the Restoration Range Table, PAA-1 would'fail to
meet the relaxed requirements for pH, calcium, and molybdenum. PAA-2 would
fail to meet the relaxed requirements for pH, EC, uranium, chloride, calcium, and
sulfate. Under these circumstances URI may 1) continue restoration until the
Restoration Range Table requirements are satisfied, or 2) ask the State to
change the Restoration Range Table. A public hearing may be required to
change the Restoration Range Table.

It is possible that samples collected from baseline wells. in the re-mined areas
have been affected my mining solutions from past operations. Therefore, the
restoration requirements for each PAA should be applied to the re-mining wells in
each PAA.

7.3 County Restoration Requirements

Kleberg County and URI have entered an agreement concerning restoration at• 92
the KVD Mine . URI agreed to pump and treat at least 240 million gallons of
groundwater per year until restoration is complete in PAAs 1, 2, and 3193. URI
also agreed to monitor water levels in a number of monitor wells in PAA-3 194.

In addition, URI will not ask the State to change the Restoration Range'Table
contained in the mine's general permit19' unless196:

1) URI has made a good faith effort to restore the groundwater. This includes
withdrawing and treating at least six pore volumes of water from each
production well field.

2) The concentrations of the constituents used to evaluate water quality have
been stable for at least 180 days.

191 URI, 2005d, item 2.
192 Kleberg County and URI, 2004. The agreement is dated December 3, 2004.
193 Treatment must be through URI's RO system. Kleberg County and URI, 2004, page 3 of 13.
194 Kleberg County and URI, 2004, page 5 of 13. The wells are: MW-78, MW-83, MW-85, MW-89,

MW-97, MW-102, and MW-125.
195 TWC, 1990a. This permit covers the entire mine rather than individual PAAs. The Restoration
Range Table (Table 2) contains a range of values for each constituent. The upper end of the
range for each constituent is greater than the restoration values currently required for each PAA
stable 7.2-1). The Restoration Range Table is presented in appendix E.
96 Kleberg County and URI, 2004, page 4 of 13.
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3) URI has demonstrated that its operations " will not result in ground water
in wells being made unsuitable for uses to which it was suitable prior to
mining, on a per well basis." That is, if a baseline well met the standards
for use as a source of 1) drinking water, 2) livestock water, or 3) irrigation
water prior to mining, it must meet those standards after restoration is
completed.

4) For PAA-3 and all subsequent PAAs: If, during routine sampling, URI
detects a constituent in the production stream that exceeds an EPA
primary or secondary drinking water standard, it shall:

* Monitor for that constituent during restoration.

* Continue restoration until 1) six pore volumes have been treated, or
2) it has demonstrated that treatment of an additional pore volume
will not result in a 5% reduction in the concentration of the
constituent.

This requirement will not take effect until production begins in PAA-3.

7.3.1 Pump and Treat 240 Million Gallons

URI has not satisfied this requirement. In 2005 URI treated 235 million gallons of
groundwater through its RO system1 97. This is 5 million gallons less than
required.

7.3.2 Monitor Water Levels

URI has satisfied this requirement198.

7.3.3 Pore Volumes

7.3.3.1 PAA-1

URI has satisfied this requirement by withdrawing and treating more than six
pore volumes from each production well field in PAA-1 199.

197 Quarterly RO treatment figures are given in URI, 2005g; URI, 2005i, URI 2005t; and URI

2006b.
198 Water level data provided by Mark Pelizza of URI, January 2006.
199 URI 2005a, response to question 6; and URI, 2006b, Individual Well Summary. This does not

apply to well field 7, which is in both PAA-1 and PAA-2. To date, approximately five pore volumes
have been withdrawn from well field 7. It should also be noted that the pore volume calculations
apply to the well field as a whole, and not to individual wells. For example, a total of 127,876,411
gallons has been pumped from well field 2. That's equivalent to about 6.2 pore volumes.
However, the withdrawals are quite uneven. Some portions of the well field have had more than
20 pore volumes withdrawn (e.g., around well 203). Other portions have had less than one pore
volume removed (e.g., around well 268) (URI, 2006b).
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7.3.3.2 PAA-2

URI has begun restoration in PAA-2 but has not yet withdrawn six pore
volumes 200.

7.3.3.3 PAA-3

URI has not yet begun restoring PAA-3.

7.3.4 Stabilization Monitoring

URI has said different things regarding stabilization monitoring. They have said
"URI has not begun "official" stability sampling in PA 1.'201 They have also said
"... all sampling that has been conducted subsequent to the completion of active
RO treatment may be considered stability sampling."2 0 2 This seems to mean that
URI believes it has conducted stabilization monitoring in PAA-1 since restoration
efforts ended (March 2004).

However, restoration at PAA-1 is not complete (see section 7.2.1). Therefore, the
purpose of any current stabilization monitoring is unclear.

7.3.5 Suitability for Use

Before it asks the State to change any restoration requirement in the Restoration
Range Table, URI must restore water quality in each baseline well to a level such
that it is suitable for the same uses that it was suitable for before .mining began.
The standards that must be met are listed in table 7.3.5-1. It should be noted that
URI does not sample the baseline wells for all the constituents listed in table
7.3.5-1203

200 URI 2005a, response to question 6; and URI, 2006b, Individual Well Summary.
201 Personal communication with Mark Pelizza of URI, January 5, 2006.
202 URI 2006a, response to question 6.
203 URI samples the baseline wells only for the eight constituents listed in tables 7.2.1-1 and

7.2.2-1.
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Table 7.3.5-1
Water Quality Use Limits 20 4
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Constituent Drinking Livestock Irrigation
/Property205  Water Limit Water Limit Water Limit

Arsenic (mg/L) 0.01 0.2 0.1
Cadmium (mg/L) 0;005 0.05 0.01
Fluoride (mg/L) 4 206

Mercury (mg/L) 0.002 0.000005
Nitrate (N) (mg/L) 10 - -

Selenium (mg/L) 0.05 0.005 0.02
Alpha Radiation (pCi/L) 15 15 15

Radium 226 (pCi/L) 5 5 5
Radon-222 (pCi/L) 300 -

Uranium (mg/L) 0.03 0.03 0.03
Chloride (mg/L) 250*207 - -

Iron (mg/L) 0.3*
Manganese (mg/L) 0.05*

pH2 °8  6.5 - 8.5* 6.5- 8.5 4.5- 9.0
Molybdenum (mg/L) - 1.0 -

Sulfate (mg/L) 250 3000 200
TDS (mg/L) 500 5000 2000

204 Kleberg County and URI, 2004, page 5 of 13. The sources of the limits are the U.S. EPASrimary or secondary drinking water standards, and the State of Wyoming water quality rules.O5'

2 All units are mg/L except where noted.
206 Blank indicates no limit given in agreement between Kleberg County and. URI.
207 Asterisks indicate the limit is a secondary drinking water standard rather than a primary

standard.
208 Standard units.
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7.3.5.1 PAA-1

Prior to mining, URI sampled 16 baseline wells in PAA-1. Only one well, 1-11,
was suitable for use as a source of drinking, livestock, or irrigation water (table
7.3.5.1-1)209

URI's restoration efforts have not succeeded in returning well 1-11 to its pre-
mining condition. Uranium is more than 40 times higher than the EPA primary
drinking water limit. Molybdenum is higher than the livestock limit. Uranium and
molybdenum exceed their pre-mining concentrations by factors of more than 150
and 15, respectively (see table 7.4-1).

URI has stated that it may use reductants or bacteria to restore.well 1-1 1210.

Unfortunately, the effectiveness of the reductants may decline over time 211
Therefore, long-term monitoring should be required before the restoration is
declared to be complete.

Additional discussion of well 1-11 is presented in appendix H, responses to
comments 12 and 14, and recommendation 7.

209 The EPA secondary drinking water limits for chloride and TDS are exceeded. However, these

are not health-based limits and would not prevent water from well 1-11 from being used for
drinking water.
210 Appendices G and H, comment 14.
211 See section 7.5.
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Table 7.3.5.1-1
PAA-1 Baseline Wells

Pre-mining Water Quality212

Constituent EX-1 EX-2 EX-3 I-1 1-2 1-3 1-4 1-5
/Property

213

Arsenic 0.001 0.003 0.004 0.001 0.003 0.006 0.001 0.003
Cadmium214  <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

Fluoride 0.6 0.53 0.5 0.54 0.57 0.59 0.49 0.6
Mercury <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Nitrate (N) <0.1 <0.1 1.71 <0.1 <0.1 <0.1 <0.1 <0.1
Selenium 0.001 0.006* 0.014* 0.001 0.001 0.002 <0.001 <0.001

Alpha 21 NA2 NA NA NA NA NA NA NA
Radiation2 15

Radium 28."1 36.2 18.8 13.7 25.0 12.7 47.6 19.2
226217
Radon- NA NA NA NA NA NA NA NA"
222219

Uranium 0.060 0.116 0.927 0.018 0.043 0.021 0.077 0.030
Chloride 233 227 208 216 212 230 230 219

Iron <0.01 <0.01 0.26 0.07 0.02 0.03 0.05 0.06
Manganese 0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01

pHze° 8.54*22T .8.53* 8.28 8.72* 8.66* 8.91* 8.78* 8.8*
Molybdenum <0.01 <0.01 <0.01 0.14 0.02 0.03 0.06 0.04

Sulfate 199 227 188 200 179 177 239 185
EC 222  2100 1710 1580 1660 1630 1650 1750 1650

TDS=23 1000* 1020* 944* 1030* 1020* 975* 1050* 965*

212 URI 1987a. Pre-mining analyses for these wells are presented in the section titled Ground

water Analysis Reports (All Baseline and Monitor Wells). Note - nomenclature for baseline wells
is not consistent. For example, EX-1 is also referred to as 1EX. 11 is also referred to as I-1, etc.
lcompare analytical reports and figure 1 in 1987a).

13 All units are mg/L except where noted.
214The cadmium detection limit (0.01) is higher than the EPA primary drinking water standard
ý0.005).

15 Units = pCi/L.
216 Not analyzed.
217 Units = pCi/L.
218 Bold indicates value above EPA Primary Drinking Water Limit (table 7.3.5-1).
21920 Units = pCi/L.
220 Standard units.
221 Asterisk "indicates value above EPA Secondary Drinking Water Limit, Livestock Limit, or

Irrigation Limit (table 7.3.5-1).
222 EC = electrical conductivity, units = pmhos/cm.
223 TDS = total dissolved solids.
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PAA-1 Baseline Wells

Pre-mining Water Quality
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Constituent 1-6 1-7 I-8 1-9 1-10 I-11 1-12 1-13
/Property _(161) (PBL-4)

Arsenic 0.02 0.002 0.001 0.002 0.001 0.001 0.022 0.005
Cadmium 0.03 0.01 0.01 0.01 0.01 <0.01 <0.01 <0.01
Fluoride 0.6 0.53 0.51 0.52 0.53 0.63 0.6 0.56
Mercury 0.01 <0.001 <0.001 <0.001 <0.001 0.0002* <0.0002 <0.001

Nitrate (N) <0.02 <0.1 <0.1 <0.04 0.35 <0.1 0.5 0.95
Selenium 0.072 0.001 <0.001 0.003 <0.001 <0.001 0.001 0.009*

Alpha NA NA NA NA NA NA NA NA
Radiation

Radium 226 13 21.6 42.1 43.5 23.1 0.66 0.84 12.1
Radon-222 NA NA NA NA NA NA NA NA

Uranium 0.68 0.077 0.180 0.13 0.009 0.008 0.016 0.156
Chloride 229 234 229 229 219 352* 242 231

Iron <0.02 0.03 0.05 0.05 0.02 0.11 <0.01 <0.01
Manganese <0.001 0.02 0.01 <0.01 <0.01 <0.01 0.03 <0.01

pH 8.58* 8.85* 8.42 8.62* 8.48 7.82 8.71* 8.45
Molybdenum 0.014 0.09 0.05 0.08 <0.01 <0.1 0.2 <0.01

Sulfate 189 235 226 212 199 81 229 179
EC 1710 1740 1730 1670 972 1680 1750 1720

TDS 1030* 1030* 1030* 975* 972* 944* 972* 988*



/ 58

7.3.5.2. PAA-2

Prior to mining, URI sampled five baseline wells in PAA-2. None of them were
suitable for use as a source of drinking water, for livestock, or for irrigation (table
7.3.5.2-1).

Table 7.3.5.2-1
PAA-2 Baseline Wells

Pre-mining Water Quality 224

Constituent BL-547 BL-1047 BL-1240 BL-1265 BL-1 491
/Property

225

Arsenic 0.004 0.005 0.017 <0.001 0.005
Cadmium <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Fluoride 0.65 0.60 0.62 0.57 0.60
Mercury <0.0001 <0.0001 0.0001* <0.0001 <0.0001

Nitrate (N) 0.36 0.28 0.56 0.09 1.2
Selenium 0.005* 0.017* 0.010* <0.001 0.008*

Alpha NA NA NA NA NA
Radiation

226

Radium 31228 96 35 139 157
226227
Radon- NA NA NA NA NA
222229

Uranium 1.20 3.72 0.505 0.254 3.75
Chloride 218 209 228 239 227

Iron 0.03 0.03 0.02 0.02 0.02
Manganese <0.01 0.01 <0.01 0.01 0.01

pH230 8.66*231 8.18 8.32 8.38 8.15
Molybdenum 0.29 0.36 0.34 0.05 0.84

Sulfate 213 206 239 237 225
EC 232  1590 1610 1720 1720 1670

TDS233  976* 1010* 1070* 1060* 1060*

224 URI 1989a. Pre-mining analyses for these wells are presented in the section titled Ground

water Analysis Reports (All Baseline and Monitor Wells).
225 All units are mg/L except where noted.
226 Units = pCi/L.
227 Units = pCi/L.
228 Bold indicates value above EPA Primary Drinking Water Limit (table 7.3.5-1).
229 Units = pCi/L.
230 Standard units.
231 Asterisk indicates value above EPA Secondary Drinking Water Limit, Livestock Limit, or
Irrigation Limit (table 7.3.5-1).
232 EC = electrical conductivity, units = pmhos/cm.
233 TDS = total dissolved solids.



VtK ~ 59

7.3.5.3 PAA-3

Prior to mining, URI sampled 27 baseline wells in PAA-3. None of them were
suitable for use as a source of drinking water, for livestock, or for irrigation (table
7.3.5.3-1).

Table 7.3.5.3-1
PAA-3 Baseline Wells

Pre-mining Water Quality2 34

Constituent BL-8501 BL-8502 BL-8503 BL-8504 BL-8505 BL-8506
/Property 235  

____ _0 00
Arsenic 0.017236 0.004 0.006 0.008 0.005 0.003

Cadmium 237  <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Fluoride 0.64 0.77 0.80 0.74 0.69 0.56
Mercury <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Nitrate (N) <0.01 <0.01 <0.01 <0.01 <0.01 2.1
Selenium 0.004 <0.001 0.004 0.051 0.016* 0.063

Alpha Na NA NA NA NA NA
Radiation

238

Radium 6.2 1.9 4.4 14 3.4 5.3
226239

Radon-222 24U NA NA NA NA NA NA
Uranium 0.152 0.032 0.101 0.101 0.047 0.041
Chloride 216 362* 290* 335* 319* 224

Iron <0.01 <0.01 0.04 0.02 0.04 0.01
Manganese <0.01 <0.01 <0.01 <0.01 0.01 <0.01

pH 8.89241 8.01 9.08* 8.45 9.19* 7.69
Molybdenum 0.07 0.23 0.39 1.2* 3.2* 0.02

Sulfate 211 478* 337* 487* 358* 183
EC 24 3  1590 2390 1970 2310 2060 1590

TDS 2 44 929* 1440* 1180* 1420* 1210* 904*

234 URI, 1997a, pre-mining analyses for these wells are presented in the section titled Ground
water Analysis Report.
235 All units are mg/L except where noted.
236 Bold indicates value above EPA Primary Drinking Water Limit (table 7.3.5-1).
237 The cadmium detection limit (0.01) is higher than the EPA primary drinking water standard
o0.005).
38 Units = pCi/L.

239 Units = pCi/L.
240 Units = pCi/L.
241 Standard units.
142 Asterisk indicates value above EPA Secondary Drinking Water Limit, Livestock Limit, or
Irrigation Limit (table 7.3.5-1).
243 EC z electrical conductivity, units = pmhos/cm.
244 TDS = total dissolved solids.
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Table 7.3.5.3-1 (continued)
PAA-3 Baseline Wells

Pre-mining Water Quality

Constituent BL-8507 BL-8508 BL-8509 BL-8510 BL-851 0245 BL-8511
/Property (5/28/97) (6/18/97)
Arsenic 0.009 0.008 0.003 0.010 0.006 0.025

Cadmium <0.0001 <0.0001 .<0.0001 <0.0001 <0.0001 0.0001
Fluoride 0.56 0.59 0.59 0.97 0.56 0.49
Mercury <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

Nitrate (N) <0.01 <0.01 <0.01 <0.01 0.01 <0.01
Selenium 0.008* <0.001 <0.001 0.004 <0.001 0.004

Alpha NA NA NA NA NA NA
Radiation

Radium 226 9.6 4.2 0.3 3.2 3.3 4.3
Radon-222 NA NA NA NA NA NA

Uranium 0.194 0.229 0.084 0.101 0.094 0.049
Chloride 282* 290* 279* 138 293* 293*

Iron <0.01 0.01 0.02 0.01 <0.01 <0.01
Manganese <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

pH 9.03* 9.07* 9.57* 8.29 8.41 8.26
Molybdenum 0.05 0.11 0.06 0.11 0.07 0.02

Sulfate 364* 366* 370* 228 392* 453*
EC 1970 1950 2010 1120 1960 2140

TDS 1180* 1170* 1180* 677* 1170* 1290*

Table 7.3.5.3-1 (continued)
PAA-3 Baseline Wells

Pre-mining Water Quality

Constituent 9101 9103 9105 9107 9109 9111
/Property " _

Radium 226 .26 12 49 35 46 30
Uranium 0.372 0.131 0.391 0.543 1.50 0.172

pH 9.08 8.71 8.39 8.73 9.60 9.11
Molybdenum 0.25 0.14 0.05 0.25 0.11 0.05

EC 1650 1610 1570 1780 1800 1600

245 URI, 1997a contains two pre-mining analyses for BL-8510, one dated 5/28/97 and one dated
6/18/97.
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Table 7.3.5.3-1 (continued)
PAA-3 Baseline Wells

Pre-mining Water Quality

Constituent 9113 9302 9304 9306 9308 9308
/Property (4/22/98) (6/8/98)

Radium 226 34 40 78 51 17 94
Uranium 0.421 0.064 0.644 1.54 0.899 0.787

pH 8.78 8.45 8.07 8.63 8.49 8.11
Molybdenum 0.13 0.06 0.02 0.06 0.40 0.04

EC 2160 1580 1550 1550 1880 1570

Table 7.3.5.3-1 (concluded)
PAA-3 Baseline Wells

Pre-mining Water Quality

Constituent 9310 9310 9312 9314 9315 9602
/Property (4/22/98) (6/8/98)

Radium 226 44 57 33 11 11 9.8
Uranium 0.224 1.03 0.356 0.186 0.293 0.270

pH 7.68 8.57 8.98 8.70 8.95 8.39
Molybdenum 1.6 0.29 0.15 0.07 0.02 0.15

EC 2820 1740 1670 1780 1720 1740

7.3.6 County Restoration Requirements, Conclusion

Of the 48 baseline wells sampled by
before mining began (I-11, PAA-1).
produced by this well and restoration
longer suitable for use as a source
irrigation.

URI, only one was suitable for any use
Mining degraded the quality of water
has not been effective. Well 1-11 is no
of drinking water, for livestock, or for

Of the other requirements agreed to by the County and URI, URI satisfied the
requirements to monitor water levels in PAA-3 and to withdraw at least six pore-
volumes from PAA-1. However, URI did not satisfy the requirement to pump and
treat at least 240 million gallons at the KVD Mine.
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7.4 Restoration to Pre-mining Quality

URI is not required to restore water quality to the conditions that existed prior to
mining. URI is only required to satisfy the State restoration requirements and its
agreement with Kleberg County. Nonetheless, the effects that the KVD Mine has
had on water quality are of interest and are examined in this section.

Mining has resulted in 'the deterioration of water quality with respect to
constituents associated with the uranium ore. As shown in figures 4.2-1 through
4.2-3, and table 7.4-1246 average levels of sulfate, uranium, and molybdenum are
higher than they were before mining began.

246 Post-mining data in the table are from the last available analysis, URI, 2006e. There are some

discrepancies in this document between the values listed in table 1 and the values given on the
sheets for each well. According to URI, the values on the sheets for each well are correct
(personal communication, Ron Grant of URI, June 20, 2006).



63

Table-7.4-1
Comparison of Pre-mining and Post-mining Water Quality

PAA-1 and PAA-2 Baseline Wells

Well ID Sulfate (mg/L) Uranium mg/L)247 Molybdenum (mg/L)2 48

Pre-mine Post- Pre-mine Post- Pre-mine Post-mine
mine mine

EX-2 227 655 0.116 1.53 <0.01 0.01
EX-3 188 165 0.927 1.78 <0.01 0.06
I-1 200 632 0.018 0.509 0.14 1.50
1-2 179 154 0.043 0.093 0.02 0.01
1-3 177 361 0.021 2.63 0.03 0.04
1-4 239 297 0.077 0.0 0.06 1.60
1-5 185 269 0.030 2.04 0.04 2.10
1-6 189 69 0.68 0.085 0.014 0.04
I-7 235 354 0.077 0.085 0.09 3.80
1-8 226 142 0.180 0.636 0.05 1.00
1-9 212 422 0.13 0.932 0.08 2.60
I-10 199 136 0.009 0.195 <0.01 3.50

I-11 81 226 0.008 1.27 <0.01 1.60
1-12 229 495 0.016 0.0 0.2 2.20
1-13 179 127 0.156 2.63 <0.01 0.55
PAA-1 196 300 0.166 0.961 0.05 1.37
Average
BL-547 249  213 1447 1.2 9.50 0.29 1.86
BL-1047 25u 206 394 3.72 0.170 0.36 0.05
BL-1240 239 301 0.505, 0.170 0.34 0.63
BL-1265 237 204 0.254 1.27 0.05 0.12
BL-1491 225 226 3.75 2.63 0.84 0.26
PAA-2 224 514 1.89 2.75 0.38 0.58
Average I

Figures 7.4-1 through 7.4-5 illustrate the effects of mining on uranium in
individual wells 25 1. The uranium in some wells appears to be cleaning up well. An
example of this is well 1-7 (figure 7.4-1). Restoration has resulted in the rapid
decline of uranium concentrations. Concentrations have remained near the pre-
mining level since the beginning of 2002.

247 Post-mine results multiplied by 0.848 to convert U308 to U.
248 In cases where the concentration is below the detection limit, a value of one-half the detection

limit is used to calculate the average.
249 Post-mining data for BL-547 provided by Ron Grant of URI, June 21, 2006. All data for post-

mining sample collected on 5/31/06, except for the molybdenum sample. The molybdenum value
is for a sample collected on 2/9/06.
250 First samples collected since 8/9/04.
251 Post-mine results multiplied by 0.848 to convert U308 to U.
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On the other hand, uranium concentrations in some wells remain quite high. This
can be seen in wells EX-3, 1-3, I-11, and BI-547 (figures 7.4-2 - 7.4-5).

In some wells, uranium concentrations rapidly declined after restoration began,
but then began to rise again as restoration continued (well 1-13, figure 7.4-6).

The 2006 uranium concentrations in well BL-547 should be noted (figure 7.4-5).
Until 2006, the uranium concentrations in BL-547 remained fairly constant at 20
mg/L to 30 mg/L. Then, URI's in-house laboratory reported a value of 1.4 mg/L
for a sample collected on 2/9/06252. However, a few days later (2/13/06) the ORB
and URI split samples from well BL-547. The uranium results reported by two
outside laboratories were 35.2 mg/L and 33.0 mg/L253. Then, URI's in-house
laboratory reported a uranium concentration of 11.2 mg/L for a sample collected
on 5/31/06

Restoration Progress, Well 1-7
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Figure 7.4-1

252 URI, 2006e.
253 See appendix F. The value plotted in figure 7.4-5 is the average of the two values reported by

the outside laboratories.
254 See appendix B for a discussion of URI's in-house uranium analyses.



65

Restoration Progress, Well EX-3
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7.4.1 Restoration to Pre-mining Quality, Conclusion

Restoration has cleaned up some contaminants in some wells (e.g., BL-1491, I-
2, 1-7; table 7.4-1). However, in most wells concentrations of constituents
associated with the uranium ore remain above their pre-mining levels. Overall,
mining has resulted in the deterioration of groundwater quality at the KVD Mine.

7.5 Potential Consequence of Failure to Restore Groundwater Quality

Mining has increased the concentrations of a number of constituents (e.g.,
uranium, sulfate, -molybdenum) in groundwater within the mine boundaries. In
many cases concentrations remain above both baseline levels and EPA drinking
water standards. If restoration fails to remove all of this contaminated
groundwater, that which remains may adversely affect wells beyond the mine
boundary.

Currently, the hydraulic gradients created by pumping for restoration and bleeds
act to confine the affected groundwater within each PAA. Once this pumping
stops, pre-mining gradients will be re-established and the affected groundwater
may be transported beyond the mine boundaries.

The flow rate of the affected groundwater depends on local conditions. Some
groundwater at the KVD Mine travels very slowly (< 10 ft/yr). This would not
represent a threat to nearby wells for' decades, or perhaps centuiies. On the
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other hand, some groundwater travels relatively rapidly (> 100 ftlyr). This could
adversely affect nearby wells in a decade or less.

It might be argued that the post-restoration migration of mining solutions won't be
a problem. This is based on the premise that the oxidizing conditions created by
mining (see section 3.2) are temporary. After mining and restoration ceases, the
natural reducing conditions will be re-established. Reducing conditions will result
in the precipitation (removal) of uranium and other constituents associated with
the ore255. In addition, other attenuation mechanisms such as dispersion and
sorption (geochemical attenuation) will act to decrease contaminant
concentrations 256 .

However, there is no guarantee that reducing conditions will be quickly re-
established, or even that they will be re-established at all257. There is little if any
indication that reducing conditions are being re-established at the KVD mine258.
Although it has been more than five years since mining ceased in PAAs 1 and 2,
concentrations of uranium, molybdenum, and sulfate remain well above their
baseline levels 259 . Radium-226 concentrations also remain elevated 260 .

There have been attempts to artificially restore reducing conditions at some in-
situ uranium mines. However, the artificially restored reducing conditions may not
persist for long periods of time 26 1.

URI's statements regarding the re-establishment of reducing conditions and the
effectiveness of dispersion and sorption are not based on data from the KVD
Mine 262. URI has not performed a thorough investigation of these factors at the
KVD Mine 263. URI has proposed investigating these factors in the future264 .

If post-restoration concentrations remain above baseline levels and EPA drinking
water standards, URI should be required to establish a long term monitoring

255 NRC, 1983, page 31.
256 Appendices G and H, comment 16; and Demuth and Schramke, 2006, pages iii and 36.
257 NRC, 2005, page 17.
258 URI has measured the oxidation/reduction potential of groundwater at the KVD Mine, but

records of the measurements were discarded (Mike Maxson of URI, December 2005).
259 See table 7.4-1.
260 Compare values in tables 7.3.5.1-1 and 7.3.5.2-1 with the values in appendix F. The re-

establishment of reducing conditions will not decrease radium-226 concentrations (Demuth and
Schramke, 2006, pages ii and 32).
261 At the Ruth, Wyoming in-situ uranium mine, hydrogen sulfide was injected into the production

zone to restore reducing conditions. Subsequent monitoring indicated that oxidizing conditions
began to reappear in less than a year (NRC, 2005, pages 17 and 1.8).
262 Appendices G and H, comments 2 and 16.

-263 Although URI has measured the oxidation/reduction potential of groundwater at the KVD Mine,
records of the measurements were not kept (Mike Maxson of URI, December 2005).
264 Appendix G, recommendations for additional work; and Demuth and Schramke, 2006, pages

.41 and 42.
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program, and if necessary, restoration program at the mine. These programs
should be designed in cooperation with the CRB.

How long should long-term monitoring be conducted? According to URI, the
portion of the aquifer that was oxidized as a result of mining will eventually return
to its'original, reduced state 265. As a result, redox-sensitive metals 266 such as
uranium will be precipitated 267. Thus, it seems reasonable, to continue monitoring
until redox conditions are permanently re-established and contaminant
concentrations return to their pre-mining levels.

The issue of post-restoration contamination is also discussed in appendix H,

responses to comments 2, and 16.

8.0 Conclusions

The major conclusions reached in this report are summarized below.

1. Pre-mining groundwater flow rates at the KVD Mine ranged from about 1
ft/yr to 350 ft/yr. Flow rates would be even higher during mining due to the
steep hydraulic gradients produced by injection and extraction wells
(section 2.1 and appendix A).

2. The pre-mining quality of groundwater at the KVD Mine was poor.
Concentrations of several parameters (e.g., uranium, radium-226, TDS)
exceeded EPA primary or secondary drinking water standards (section
4.1).

3. Mining caused a further deterioration in water quality. During mining
concentrations of uranium, molybdenum, bicarbonate, calcium, chloride,
sulfate, and EC were significantly higher than pre-mining concentrations
(section 4.2). ,

4. Some of the analytical results for uranium are unreliable. The lower the
concentration, the less reliable the results (appendix B).

5. URI has not conducted a thorough investigation of the factors that
influence groundwater flow rates *at the KVD Mine. A thorough
investigation would include additional aquifer tests, and measurements of
local and regional hydraulic gradients (appendices A and H, response to
comment 4).

265 URI, 2006f, comments 2 and 16; and Demuth and Schramke, 2006, page iii.
266 Redox sensitive constituents are those that are affected by changes in the oxidation-reduction

?otential of the groundwater. They include uranium, molybdenum, and sulfate.
7 URI, 2006f, comments 2, 15, and 16. Also, Demuth and Schramke, 2006, pages iii and 41.
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6. URI employs sampling techniques that may alter the composition of
groundwater samples that it collects (section 4.3).

7. The State's method of determining whether an excursion has occurred is
biased against declaring excursions. The parameter values used to define
excursions (control parameter upper limits) are arbitrary and subject to
domination by unusual parameter values (section 5.1).

8. The monitor wells that are supposed to detect excursions are ill suited to
that purpose. Mining solutions that reach them are subject to dilution as
they are sampled. A series of nested wells with shorter screen lengths
would be more likely to detect excursions (section 5.1).

9. Use of UTLs for EC data indicates that excursions have occurred at 15
monitor wells, rather than just the two wells acknowledged by URI (section
5.2).

10. There is no reason to believe that any domestic well has been affected by
mining solutions emanating from the KVD Mine (section 6).

11.The State's restoration requirements may apply to relatively few baseline
wells in each PAA. Restoring the baseline wells to State standards will not-
guarantee that all areas of a PAA have been properly restored (section
7.1).•

12. Some of URI's 'supplementary baseline wells' were not sampled until after
uranium production began. Thus, the initial samples collected from these
wells may not represent pre-mining conditions. In addition, the 'baseline'
analyses for some supplementary wells are inconsistent (section 7.1.1).

13.Groundwater restoration efforts in PAAs 1 and 2 have failed to meet the
requirements of the State of Texas. In PAA-1 uranium, chloride, calcium,
bicarbonate, sulfate, molybdenum, and EC levels remain higher than the
restoration requirements. In PAA-2 uranium, calcium, chloride,
bicarbonate, molybdenum, pH, and EC levels fail to meet the restoration
requirements (section 7.2).

14. URI will probably ask the State to relax the restoration requirements. If the
State relaxes the requirements to levels that equal the upper values in the
Restoration Range Table, PAA-1 would fail to meet the relaxed
requirements for calcium, molybdenum, and pH. PAA-2 would fail to meet
the relaxed requirements for uranium, chloride, calcium, sulfate, pH, and
EC (section 7.2).

15.The 'baseline' wells for the re-mined area are in areas that have already
been mined. Therefore, it is possible that samples collected from these
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wells have been affected by mining solutions from past operations (section
7.2).

16. In its agreement with Kleberg County, URI is required to pump and treat at
least 240 million gallons of groundwater per year. URI did not satisfy this
.requirement in 2005 (section 7.3.1).

17. In its agreement with Kleberg County, URI agreed to restore water quality
in each baseline well to a level such that it is suitable for the same uses
(drinking, livestock, irrigation) that it was suitable for before mining began.
Of 48 baseline wells, only one well, I-11, was suitable for any of the uses
before mining began. As a result -of mining, this one well is no longer
suitable for use as a'source of drinking, livestock, or irrigation water
(section 7.3.5).

18. Restoration has succeeded in restoring some constituents in some
baseline wells to their pre-mining levels. However, in most baseline wells
concentrations of constituents associated with the ore (e.g., uranium,
molybdenum) remain well above their pre-mining levels (section 7.4).

19. URI claims that dispersion, sorption (geochemical attenuation), and the re-
establishment of reducing conditions will limit the post-restoration
migration of contaminants from the KVD, Mine. However, URI has not
performed a thorough investigation of dispersion, sorption, or reducing
conditions at the KVD Mine (section 7.5).

20. If restoration does not remove all mining-contaminated groundwater, this
groundwater could migrate beyond the mine boundaries after pre-mining
hydraulic gradients are reestablished (section 7.5).

9.0 Recommendations

The following recommendations are based on the conclusions reached in this
report.

1. URI should sample its wells in a way that is less likely to affect the
composition of the samples (e.g., dedicated bailers or pumps). URI should
also filter and preserve samples immediately after they are removed from
the well (section 4.3, appendix H, response to recommendation 2).

2. URI should conduct additional aquifer tests, and measurements of local
and regional hydraulic gradients (appendices A and H, response to
comment 4). These tests and measurements should be done in
cooperation with the CRB.
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3. Excursions should be defined in a less arbitrary and biased manner. A
standard statistical technique, calculation of upper tolerance limits (UTLs),
may be used to define excursions (sections 5.1 and 5.2).

4. State restoration requirements should be applied to all production wells in
a PAA, not just to the baseline wells (section 7.1).

5. If URI proposes to use data from any of the 'supplementary baseline
wells', they should be required to show that the use of the data is
appropriate. This showing should be required for the data from each well
that URI proposes to use (section 7.1.1, and appendix H, response to
comment 10).

6. The restoration requirements for each PAA should be applied to the re-
mining wells in each PAA (section 7.2).

7. URI has stated that it may use reductants or bacteria to restore well I-
11268. Unfortunately, the effectiveness of the reductants may decline over
time 269. Therefore, long-term monitoring should be required before the
restoration is declared to be complete (section 7.3.5.1, appendix H,
response to comment 14 and recommendation 7).

8. URI has stated that .it may conduct field and modeling studies to
investigate the factors that will control the post-restoration migration of
contaminants from the KVD Mine 270 . These studies would be useful and
should be done in cooperation with the CRB. However, they would not
eliminate the need for long-term monitoring (appendix H, URI
recommendations).

9. If post-restoration concentrations remain above baseline levels and EPA
drinking water standards, URI should be required to establish a long term
monitoring, and if necessary, restoration program. Monitoring should
continue until reducing conditions are permanently re-established and
contaminant concentrations return to their pre-mining levels (Section 7.5).

268 Appendices G and H, comment 14.
269 See section 7.5.
270 Appendices G and H, recommendations.
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Appendix A
Calculation of Groundwater Flow Rates

Groundwater flow rates were calculated with Darcy's Law.

The rates calculated in this appendix are for pre-mining or post-mining
conditions. That is, for periods when hydraulic gradients are not altered by
injection or extraction associated with mining. The steeper hydraulic gradients2"1

resulting from injection and extraction are likely to result in flow rates that are
higher than the estimates presented here.

Darcy's Law may be written as follows 272:

q =(T/b) (Ah/AL) n

Where:

T = transmissivity
b = aquifer thickness
Ah/AL = hydraulic gradient
n = porosity

Transmissivity

Transmissivities were calculated from aquifer tests conducted by URI at the KVD
Mine (table A-i). The aquifer test data were analyzed with the Theis curve
matching method273. Examples are shown in figures A-1 through A-3.

The range of transmissivities calculated for this report are comparable to values
cited URI and the State274 .

With the exception of the test performed in PAA-1, the aquifer tests do not
appear to have been conducted primarily to estimate transmissivity. URI's
primary purpose appears to have been to determine the degree of hydraulic
connection between the production zone and the overlying and underlying
units 2 75 .

271 URI refers to hydraulic gradients during operations as "extremely steep" (URI, 2005d).
272 Freeze and Cherry, 1979, pages 59 and 71.
273 Freeze and Cherry, 1979, page 345.
274 URI uses a transmissivity value of 0.95 ft/min in its aquifer simulation model (10,205 gpd/ft,

URI, 2005a, response to question 17). The State gives an average transmissivity value of 1.5
ft/min (16,140 gpd/ft, TBRC, 1985, page 60).
275 URI, 1989a, Part 6, Hydrologic Test Procedures and Results, Introduction; and URI, 1997a,

Part 6, Hydrologic Test Results and Interpretation, Introduction; and URI, 2005a, response to
question 2.
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The aquifer test data are far from ideal. In some cases the original
measurements are not available and the test data had to be estimated from
graphs 276 . Some tests were conducted with more than one pumping well277 . At
PAA-1, off-mine pumping appears to have affected the test results 278. In some
cases two estimates of transmissivity were calculated for the same test (e.g.,
MW-124A). This was due to uncertainty in determining which data represent the
beginning of the test2 79.

Although there are problems with aquifer test data, they are the best data
available for estimating the transmissivity of the Goliad Formation in the vicinity
of the KVD Mine. Better estimates could be obtained if URI performed additional
aquifer tests that were specifically designed to estimate transmissivity.

Table A-1
Transmissivity Estimates

Well ID Date Transmissivity Source
(ft2/min)

PBL-1, PAA-1 8/9-8/13, 1983 2.29 URI, 1983(?)280
PBL-2, PAA-1 8/9 - 8/13, 1983 1.30 URI, 1983(?)
PBL-3, PAA-1 8/9-8/13,1983 1.41 URI, 1983(?2
PBL-5, PAA-1 8/9-8/13, 1983 1.21 TBRC, 1985283

BL-1047, PAA-2 6/26- 6/27, 1989 0.87 URI, 1989a 28 4

MW-45, PAA-2 6/26 - 6/27, 1989 0.06 URI, 1989a 28 5

MW-54, PAA-2 7/3- 7/4,1989 1.23 URI, 1989a2"O
MW-56, PAA-2 7/3 -7/4, 1989 0.66 URI, 1989a287

MW-72, PAA-3 6/12/1997 0.54 URI, 1997b
MW-72-2, PAA-3- 6/12/1997 0.25 URI, 1997b
MW-124A, PAA-3 6/12/1997 1.12 URI, 1997b
MW-124A (2), PAA-3 6/12/1997 0.50 URI, 1997b
MW-125, PAA-3 6/12/1997 2.29 URI, 1997b
MW-125 (2), PAA-3 6/12/1997 1.32 URI, 1997b

276 See test results for PAA-3 (URI, 1997b).
277 URI, 1997b, Test Results. The results of tests conducted with more than one pumping well

were not used in this report.
278 URI, 1983(?), section 11.
279 URI, 1997b, Chart 21.
280 Table 3.
281 Table 1.
282 Table 1.
283 Pages 58 - 59.
284 Part 6, Hydrologic Test Procedures and Results, Mini-Pump Test #1.285 Part 6, Hydrologic Test Procedures and Results, Mini-Pump Test #1.
286 .Part 6, Hydrologic Test Procedures and Results, Mini-Pump Test #4.
287 Part 6, Hydrologic Test Procedures and Results Mini-Pump Test #4.
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Aquifer Thickness

Aquifer thickness is the cumulative thickness of the sandy portions of the Goliad
Formation uranium production zone. That is, the sandy zones between what URI
calls the upper and lower confining units 288. These sandy portions were identified
in well logs 289 and stratigraphic cross sections 290 . Thicknesses estimated for
selected wells are presented in table A-2.

Table A-2
Aquifer Thickness

Well ID Thickness (ft) Source
PBL-2, PAA-2 133. URI, 2006g
PBL-3, PAA-1 100 URI, 2006g
PBL-4, PAA-1 190 URI, 2006g
PBL-5, PAA-1 137 URI, 2006g
PBL-6, PAA-1 118 URI, 2006g
2-AA, PAA-1 291  90 URI, 2005m
3-AA, PAA-1 165 URI, 2005m
6-A, PAA-1 150 URI, 2005m
AA-7, PAA-2 125 URI, 2005m
AA-17, PAA-2 292  160 URI, 2005m
AA-24, PAA-2 60 URI 2005m and URI, 2005o
AA-27, PAA-2 95 URI, 2005m
AA-28, PAA-2 100 URI 2005m and URI, 2005n

288 The upper and lower confining units are the D and A clays, respectively. The sands are

designated as the A, B. and C sands in cross sections and logs (URI, 2005m; URI, 2005n; TBRC,
1988, pages 14- 17).
289 URI, 2005m and 2006g.
290 URI, 2005n, for example.
291 Bottom of A sand not clearly identified in logs. Assumed to be at depth of 675 feet.
292 Bottom of A sand not clearly identified in logs. Assumed to be at depth of 745 feet.
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Hydraulic Conductivity

The hydraulic conductivity (K) is equal to the transmissivity divided by the
thickness of the aquifer (T/b). Calculated hydraulic conductivities for four aquifer
test wells are shown in table A-3 293.

Table A-3
Hydraulic Conductivity Estimates

Well ID Transmissivity Aquifer Hydraulic
(ft2/min) Thickness Conductivity

94tN (ft/min)

PBL-1 2.29 136;e 1.7 X10 W
PBL-2 1.30 133 9.8 Xl 0-3

PBL-3 1.41 100 1.4 X10-2
PBL-5 1.21 137 8.8 X10-3

Hydraulic Gradient

Hydraulic gradients were estimated from piezometric maps produced by UR1295.
The hydraulic gradient in a confined aquifer such as the Goliad is the slope of the
piezometric (pressure) surface. This is the slope of the surface represented by
water levels in wells completed in the aquifer. Steeper hydraulic gradients result
in faster groundwater flow rates. Groundwater flows down the hydraulic gradient.
That is, from regions where the piezometric surface is higher to where it is lower.

The hydraulic gradients presented here are for nearly static conditions. That is,
for periods when hydraulic gradients were not significantly altered by injection or
extraction during uranium production. Injection and extraction result in steeper
hydraulic gradients 296. However, the steepness and direction of these hydraulic
gradients is not known because URI has not measured production well water
levels during production297.

Like the transmissivity data, the data used to estimate hydraulic gradients are not
ideal. The pre-mining piezometric maps probably do not represent completely
static conditions because they show areas with hydraulic sinks 2 98 . Sinks are not
likely to exist under static conditions. However, these maps represent the best
data available for estimating hydraulic gradients for the Goliad Formation in the
vicinity of the KVD Mine.

293 Aquifer thickness data for the additional wells listed in table A-1 has been requested from URI.
294 Thickness assumed to equal average of other PBL wells.
295 URI 1987a, PAA-1 Piezometric Contour Map; URI, 1989a, PAA-2 Contour Map of Piezometric

Levels; and URI, 1997a, PAA-3 Piezometric Map.
296 URI refers to hydraulic gradients during operations as "extremely steep" (URI, 2005d).
297 URI, 2005h, response to question 3.
298 Hydraulic sinks are enclosed depressions in the piezometric surface.
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Table A-4 presents the magnitude and direction of pre-mining hydraulic gradients
at the KVD Mine.

Table A-4
Hydraulic Gradients at the KVD Mine 299

Area Magnitude Direction

Southeast PAA-1 1/1100 = 0.0009 Northwest
North Central PAA-1 1/200 = 0.005 West
Southeast PAA-2 12/400 = 0.03 Northwest
Central PAA-2 5/800 = 0.006 Northwest
West PAA-2 5/600 = 0.008 East
Southeast PAA-3 5/1000 = 0.005 Northwest
Northwest PAA-3 17/1200 = 0.014 West
North PAA-3 10/800 = 0.012 North

Porosity

Porosities were measured in cores collected from the KVD Mine 300 . These
porosity measurements are presented in table A-5. URI uses a porosity value of
30% in it's aquifer simulation model and pore volume calculations 30 1.

Table A-5
Porosities Measured in Cores from the KVD Mine 30 2

Core Depth (ft) Porosity (%)
1 547.0 - 547.5 31.8
1 551.0-551.25 38.2
1 549.5 - 550.0 26.0.
2 & 3 598.5 - 599.0 29.6
2 & 3 601.0 - 601.5 30.8
2 & 3 604.5 - 605.0 27.0
4 574.0 - 574.2 28.5
4 576.0 - 576.2 19.3
4 587.0 - 587.2 28.3

299 Gradients estimated from: URI 1987a, PAA-1 Piezometric Contour Map; URI, 1989a, PAA-2

Contour Map of Piezometric Levels; and URI, 1997a, PAA-3 Piezometric Map.
300 URI 2005a, response to question 1.
301 URI 2005a, response to questions 9 and 17.
302 URI 2005a, response to question 1. Locations of core holes unknown. Assumed to be from

PAA-1.
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Groundwater Flow Rates

Low and high range groundwater flow rates are calculated using the .range of
values presented above in Darcy's Law.

Low range

q =(T/b) (Ah/AL) / n

T = 0.1 ft2/min
b = 150 ft
Ah/AL = 0.001
n = 0.3

q = (0.1 ft2/min 150 ft) 0.001/0.3 = 2.2 x 10-6 ft/min = 1.17 ft/yr

High rangqe

q = (T/b) (Ah/AL) / n

T/b = K = (2.29 ft2/min)/136ft = 1.7 X10.2 ft/min
Ah/AL = 0.012
n = 0.3

q = (1.7 X10-2 ft/min) 0.012/0.3 =6.8 x 10-4 ft/min =357 ft/yr
I
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Appendix B
Note Regarding URI's Uranium Analyses

The uranium samples collected by URI are analyzed by two laboratories. Most of
the samples are analyzed by URI's in-house laboratory. Other samples are
analyzed by Jordan Laboratories in Corpus Christi, Texas.

In general, pre-mining (background) uranium analyses were performed by Jordan
Laboratories. Post-mining uranium analyses of samples from monitor wells (to
detect excursions) and baseline wells (to monitor restoration progress) have
been performed by URI's in-house laboratory. URI intends to use Jordan
Laboratories for restoration verification analyses3°3.

URI uses a Hach DR/4000 V spectrophotometer to analyze uranium samples.
Although this machine is not specifically designed to anal ,ze uranium, it is
possible to do so if the user develops a 'user entered' program

It is not clear what URI's uranium detection limit is. URI has stated that it has
complete confidence in results greater than 1 mg/L, but less confidence in lower
results30 5. At some point, uranium concentrations are so low that URI's analytical
method is completely unreliable. That point has not been determined.

The uranium values reported by URI's in-house laboratory should be treated with
caution. The lower the concentration, the less reliable the analysis.

Recent uranium analyses for well BL-547 point to other problems with URI's in-
house uranium analyses. URI's in-house laboratory reported a value of 1.4 mg/L.
This value was reported to the State 30 6 for a sample collected on 2/9/06. A few
days later (2/13/06) the County and URI split samples from well BL-547. The
uranium results reported by two outside laboratories were 35.2 mg/L and 33.0
mg/L307. Then, URI's in-house laboratory analyzed a sample collected on
5/31/06. The reported uranium concentration was 11.2 mg/L.

303 Personal communication, Mark Pelizza of URI, December 2005.
304 Personal communication, Scott Talbot of Hach Instruments, December 2005.
305 Personal communication, Mike Hendrix of URI, December 2005.
306 URI, 2006e.
307 See appendix F.
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Appendix C
Calculation of 95% UTLs for EC Data

The method used to calculate tolerance intervals, or upper tolerance limits (UTL),
is-taken from an EPA publication: StatisticalAnalysis of Ground-Water Monitoring
Data at RCRA Facilities, April 1989.

UTL = X + KS

Where:

X = mean
S = standard deviation
K = one-sided normal tolerance factor (from table 5, appendix B).
S/X = coefficient of variation

(if data are normally distributed, S/X < 1.0, EPA, 1989 page 4-7)

Calculations for PAA-1

Table C-1
Pre-mining ECs in PAA-1 Monitor.Wells

Well ID EC (pmhos)
MW-1 1584
MW-2 1605
MW-3 1725
MW-4 1549
MW-5 1572
MW-6 1592
MW-7 1577
MW-8 1613
MW-9 1575
MW-1 0 1614
MW-11 1613
MW-12 1563
MW-13 1563
MW-14 1537
MW-15 1730
MW-16 1610
MW-17 1670



Table C-1
Pre-mining ECs in PAA-1 Monitor Wells (concluded)
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Well ID EC (pmhos)
MW-18 1570
MW-19 1590
MW-20 1590
MW-21 1660
MW-22 1630
MW-23 -1630
MW-24 1670
MW-25 1670
MW-26 1720
MW-27 1615

X =1616.2
S = 53.17
S/X = 0.03
K = 2.26

95% UTL = X + KS = 1616.2 + 53.17 (2.26) = 1736

Calculations for PAA-2

Table C-2
ECs in PAA-2 Monitor WellsPre-mining

Well ID EC (pmhos)
MW-31 1610
MW-32 1620
MW-33 1600
MW-34 1620
MW-35 1830
MW-36 1580
MW-37 1610
MW-38 1620
MW-39 1770
MW-40 1740
MW-41 1730
MW-42 1570
MW-43 1760
MW-44 1860
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Table C-2
Pre-mining ECs in PAA-2 Monitor Wells (concluded)

Well ID EC (pmhos)
MW-45 1940
MW-47 1860
MW-48 2020
MW-49 1690
MW-50 1610
MW-51 1640
MW-52 1610
MW-53 1580
MW-54 1620
MW-55 1590
MW-56 1610
MW-57 1630
MW-58 1550
MW-59 1590
MW-60 1490
MW-61 1570
MW-62 1570
MW-63 1550
MW-64 1560
MW-65 1580
MW-66 1590
MW-67 1580
MW-68 1590
MW-69 1610
MW-70 1590
MW-71 1570

X = 1647.8
S = 115.1
S/X = 0.07
K = 2.126

95% UTL = X + KS = 1647.8+ 115.1 (2.126) = 1892.5
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Calculations for PAA-3

Table C-3
ECs in PAA-3 Monitor WellsPre-mining

Well ID EC (pmhos)
MW-72 2350
MW-73 2370
MW-74 2420
MW-75 2460
MW-76 1780
MW-77 2410
MW-78 2450
MW-79 1970
MW-80 2030
MW-81 2410
MW-82 1760
MW-83 1700
MW-84 2080
MW-85 1820
MW-86 2590
MW-87 1680
MW-88 2240,,
MW-89 2410
MW-90 2200
MW-91 2000
MW-92 2080
MW-93 1750
MW-94 1760
MW-95 1900
MW-96 2020
MW-97 1920
MW-98 1750
MW-99 1900
MW-100 1720
MW-101 1790
MW-102 1770
MW-103 1710
MW-104 1720-
MW-105 1710
MW-106 1710
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Table C-3
Pre-mining ECs in PAA-3 Monitor Wells (concluded)
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Well ID EC (pmhos)
MW-107 1790
MW-108 1600
MW-109 1940
MW-115 2130
MW-116 2130
MW-117 2510
MW-118 1810
MW-119 1920
MW-120 1860
MW-121 2050
MW-122 2140
MW-123 2050
MW-124 2240
MW-125 2340

X = 2017.3
S = 274.1
S/X = 0.14
K = 2.07

95% UTL = X + KS = 2017.3+ 274.1 (2.07) = 2585
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Appendix D
Injection in the Vicinity of Supplementary Baseline Wells 5525 and 5425

102 mg/L uranium was detected in a sample collected from PAA-2
supplementary well 5525. The sample was collected on November 6, 1996308.

Production in PAA-2 began in April 1996. A number of injection wells were
operating near well 5525 before the well was samples. The closest injection wells
are listed in table D-1.

Table D-1
Injection Wells Within 100 Feet of Well 5525

Injection well Distance/direction Date Minimum Maximum
ID from well 5525 injection injection rate injection rate

(feet)309  began310  (gallons per (gallons per
day)311 day)

2183/5521 100/South 10/4/96 10,800 178,700
5522 90/Southeast 9/28/96 1400 118,200
5524 65/Northeast 9/27/96. 14,400 218,200
5532 75AWest 10/26/96 34,560 121,700
2182/5533 55/North 10/17/96 63,600 113,900

Similarly, 66.2
supplementary

mg/L uranium was detected
well 5425. The sample was

in a sample collected from PAA-2
collected on December 2, 1996312.
A number of injection wells were
sampled. The closest injection wells

Production began in PAA-2 in April 1996.
operating near well 5425 before the well was
are listed in table D-2.

308 URI, 1989a, uranium analysis for well 5525, in section titled Ground water Analysis Reports
All Baseline and Monitor Wells).

309 Distances and directions from URI, 2005c.
311 Injection dates and rates from URI, 2005b.
311 The injection rates are for the period up to the date the sample was collected from well 5525
ýNovember 6, 1996).

12 URI, 1989a, uranium analysis for well 5425, in section titled Ground water Analysis Reports

(All Baseline and Monitor Wells).



Table D-2
Injection Wells Within 100 Feet of Well 5425
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Injection well Distance/direction Date Minimum Maximum
ID from well 5425 injection injection rate injection rate

(feet)313  began314  (gal per (gal per day)
day)315

5424 65/Southwest 11/6/96 33,800 143,600
2169/5131 25/Northwest 11/9/96 13,800 173,600

313 Distances and directions from URI, 2005c.
314 injection dates and rates from URI, 2005b.
315The injection rates are for the period up to the date the sample was collected from well 5425
(December 2, 1996).
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Appendix E
State Restoration Range Table

Table E-1 is the Restoration Range Table contained in the first permit issued for
the Kingsville Dome Mine316 . It is not clear how all of these concentrations were
established. In some cases (e.g., arsenic, calcium) they are the lowest and
highest concentrations detected in either PAA-1 or PAA-2 . In other cases (e.g.,
uranium) neither the lowest or highest concentrations are used3 18.

The concentrations contained the State restoration tables for each PAA (table
7.2-1) are within the ranges given in the Restoration Range Table.

Table E-1
Restoration Range Table

Constituent/Property 319  Low High
Calcium 5.15 74
Magnesium 2.8 10
Sodium 288 352
Potassium 4.72 12.1
Carbonate 0 71
Bicarbonate 142 505
Sulfate 13 310
Chloride 196 352
Fluoride 0.49 1.10

_Nitrate .0.01 5.8
Silica 9.1 22
_pH320 7.37 9.5
TDS 880 1230
EC321 1 1470 2100
Alkalinity322 205 444

316 TWC, 1990a, Table 2, page 13.
317 Samples from PAA-3 were not available when the Restoration Range Table was produced.

The table is in a permit that was issued in 1990 (TWC, 1990a). The first samples from PAA-3
were collected in 1997 (URI, 1997a).
318 Compare uranium values in the Restoration Range Table with those in the PAA-2 Ground
Water Analysis Report Summary (URI, 1989a)
319 All units are mg/L except where noted.
320 pH given in standard units.
321 EC (electrical conductivity) units = pmhos/cm.
322 Alkalinity were not specified but are assumed to be mg/L as CaCO 3.
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Table E-1
Restoration Range Table (Table 2)

(concluded)

,Constituent/Property32 Low High
Arsenic <0.001 0.023
Cadmium <0.001 0.0034
Iron <0.01 0.26
Lead <0.001 0.014
Manganese <0.001 0.08
Mercury <0.001 0.01
Selenium <0.001 0.072
Ammonia 0.01 13
Uranium 0.002 1.89
Molybdenum <0.01 0.84
Ra 226324 0.01 202

323 All units are mg/L except where noted.
324 Ra 226 units = pCi/L.
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Appendix F
Split Samples

On February 6 th and 1 3 th, 2006 representatives of the CRB and URI split
groundwater samples from nine wells. The CRB's samples were analyzed by
ACZ Laboratories of Steamboat Springs, Colorado. URI's samples were
analyzed by Jordan Laboratories of Corpus Christi, Texas. Analytical results are
presented in table F-i.

Table F-1
CRB and URI Analyses of Split Samples

Well ID Analyte CRB Result 325  URI Result
Cumberland Calcium 18.7 18
Domestic Alkalinity326  

251 242
Chloride 205 202
Sulfate 200 217
EC327  1580 1570
Molybdenum 0.0129 <0.1
Selenium 0.012 0.012
Uranium 0.0106 0.013
Radon-222 380 222
Radium-226 0.22 0.1

Robertson Calcium 17.6 17
Domestic

Alkalinity 225 217
Chloride 320 312
Sulfate 300 300
EC 2000 2010
Molybdenum 0.0157 <0.1
Selenium <0.001 <0.001
Uranium <0.0001 0.001
Radon-222 420 254
Radium-226 0.3 0.2

325 The units for all analytical results are mg/L except EC (pmhos/cm), and radon-222 and
radium-226 (pCi/L).
326 Total alkalinity as CaCO3 .
327 EC = electrical conductivity.
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Table F-1 (continued)
CRB and URI Analyses of Split Samples

Well ID Analyte CRB Result URI Result
BL-547 Calcium 424 460

Alkalinity 558 535
Chloride 610 597
Sulfate 1600 1600
EC 4920 5010
Molybdenum 1.9 2.0
Selenium <0.002 0.001
Uranium 35.2 33.0
Radon-222 7100 2990
Radium-226 75 69

BL-8506 Calcium 16 16
Alkalinity 271 266
Chloride 226 219
Sulfate 190 186
EC 1710 1570
Molybdenum 0.018 <0.1
Selenium 0.081 0.074
Uranium 0.0366 0.034
Radon-222 NA328

Radium-226 NA 4.0
1-8 Calcium 117 113

Alkalinity 265 254
Chloride 120 114
Sulfate 170 170
EC 1120 1130
Molybdenum 0.959 1.1
Selenium <0.001 <0.001
Uranium 0.651 0.746
Radon-222 NA
Radium-226 NA 101

328 NA = not analyzed.
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Table F-1 (continued)
CRB and URI Analyses of Split Samples

Well ID Analyte CRB Result URI Result
I-i Calcium 136 128

Alkalinity 273 265
Chloride 90 90
Sulfate 260 251
EC 1190 1210
Molybdenum 1.44 1.6
Selenium < 0.001 <0.001
Uranium 1.10 1.10
Radon-222 220,000 12,400
Radium-226 140 143

MW-61 Calcium 65.1 65
Alkalinity 264 263
Chloride 490 489
Sulfate 120 127
EC 2540 2290
Molybdenum 0.0019 (j) 329 <0.1
Selenium 0.001 (J) 0.002
Uranium 0.0117 0.034
Radon-222 NA
Radium-226 NA 2.4

MW-76 Calcium 33.5 32
Alkalinity 155 152
Chloride 300 316
Sulfate 520 513
EC 2500 2320
Molybdenum 0.04 0.1
Selenium <0.001 <0.001
Uranium 0.0643 0.004
Radon-222 NA
Radium-226 NA 2.0

329 j value = concentration is greater than the detection limit but less than the reporting limit.
Reporting limits are generally three to ten times greater than detection limits.
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Table F-1 (concluded)
CRB and URI. Analyses of Split Samples

Well ID Analyte CRB Result URI Result
MW-87 Calcium 18 18

Alkalinity 260 253
Chloride 234 230
Sulfate 200 199
EC 1620 1630
Molybdenum 0.0164 <0.1
Selenium 0.017 0.016
Uranium 0.0411 0.016
Radon-222 3400 1970
Radium-226 1.8 6.9
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Appendix G
URI Comments on Draft Report of April 10,.2006

URI produced a document commenting on the draft report of April 10, 2006:
Report to the Kleberg County Citizen Review Board, May 12, 2006330. The first
three pages of the document are appended below. An electronic version of the
complete document (pdf) is available upon request. Responses to URI's
comments are presented in appendix H.

330 URI, 2006f.
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REPORT TO THE KLEBERG COUNTY CITIZEN REVIEW BOARD

URI, Inc.

May 12, 2006

Introduction, Summary and Recommendations

URI, Inc. ("URI") is pleased to present this report to the Kleberg County Citizen
Review Board to supplement the report by Mr. George Rice entitled Effects of URI's
Kingsville Dome Mine on Groundwater Quality, April 10, 2006. This report is organized
in tab format, with each tab number denoting a section that corresponds sequentially to
the Conclusions or Recommendation found in §8.0 of the Rice Report. As needed, each
tabbed section includes its own attachments.

URI has incorporated two additional reports that were prepared specifically to
address issues raised in the Rice Report. Section 4 was largely prepared by Mr. Craig
Bartels, P.E., P.G. Mr. Bartels is President of HRI, Inc., URI's New Mexico operating
subsidiary. He is a Hydrologist and Geochemist with over thirty years of uranium ISR
experience in Texas, Wyoming, Nebraska and Australia. Section 16 includes an attached
report by Mr. Hal Demuth and Dr. Janet Schramke, Ph. D. Mr. Demuth and Dr.
Schramke have been performed numerous restoration analysis in conjunction with
closure plans submitted to Nebraska and Wyoming State officials and the Nuclear
Regulatory Commission.

In summary, URI's responses to §8.0 of the Rice Report follow.

1. The pre-mining quality of groundwater at the Kingsville Dome ("KVD") site was
poor because it is highly mineralized -with naturally-occurring uranium and the uranium
decay products ("progeny") 226Ra ("radium") causing the water to exceed U.S. EPA
Maximum Contaminant Levels (MCLs). In addition, data from the KVD site and from
other similar uranium sites demonstrate that 222Rn ("radon") eliminates pre-mining
groundwater from use as a drinking water source.

2. During mining concentrations of uranium, molybdenum, bicarbonate, calcium,
chloride, sulfate, and Total Dissolved Solids (Conductivity) were significantly higher
than pre-mining concentrations and provide a distinct chemical signature that
distinguishes "leach solution" from unaffected groundwater.

3. URI's in-house , analysis procedure for uranium is thoughtfully designed to
provide quantitative results that are reliable for their intended purpose.

4. Pre-mining groundwater flow rates at the KVD Mine averaged about 30 feet per
year. Flow rates are much higher during mining due to the steep hydraulic gradients
produced by injection and extraction wells, but these local gradients have little impact on
the regional gradient a short distance from the wellfields.
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5. URI's sampling protocol allows many wells to be sampled at a high frequency
that would not be possible with less productive methods such as field filtration and
preservation. The sampling techniques used have been accepted by regulatory agencies in
Texas and other states. URI has not observed any difference in the analytical results from
groundwater samples that are collected with airlifting vs. pumping.

6. The method for determining excursions at the Kingsville Dome Project is
grounded in TCEQ regulatory experience and industry practice which established that the
method adequately screens for the presence of leach solution yet minimizes the potential
for false positives.

7. Years of ISR experience have demonstrated that monitor wells detect excursions
regardless of some dilution and attenuation because the 'signature of the mining solution
is strong as compared to natural groundwater quality and highly mobile control
parameters are chosen because they are early indicators.

8. Upper Tolerance Limits (UTLs) are fundamentally flawed because they flag false
excursions and offer no additional protection of water outside the exempted area.

9. There is no reason to believe that any domestic well has been affected by mining
solutions emanating from the KVD Mine.

10. Beginning in 1998, URI began to systematically sample extraction wells in new
wellfields to supplement the baseline information obtained during production area
development. While this data is not used in URI's Permit or Production Area
Authorizations, it does provide insight to the pre-mining water quality in the ore because
the wellfield patterns are carefully located in the ore and baseline wells are not.

11. If groundwater restoration efforts in any production area fail to meet the
requirements of a Restoration Table, URI will be required to comply with the rules of the
State of Texas to assure that restoration efforts do not impact water resources and comply
with the provisions agreed to by Kleberg County in the Settlement Agreement.

12. If the numeric values for calcium, sulfate, molybdenum (moly) and pH were
amended to the currently restored values in PAA1, the use quality in the mine zone would
be unchanged.

13. URI has satisfied its quantity obligation under the Settlement Agreement.

14. Of 48 baseline wells, only one well, 1-11, was suitable for use as drinking,
livestock, or irrigation before mining began. URI will conduct additional restoration at
well 1-11 until the water quality in the well is again suitable for use as a source of
drinking, livestock, or irrigation water.
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15. The trace metals that are most prominently elevated during the mining process are
uranium and molybdenum (moly). Moly and, to a lesser extent, uranium remain in the
water above their pre-mining levels. "Well above" is an undefined and relative term and
not particularly useful for the purpose of determining restoration goals.

16. Even if restoration does not remove all elevated ISR constituents in groundwater,
dispersion and attenuation make it is highly unlikely that groundwater could migrate
beyond the mine boundaries after natural hydraulic gradients are reestablished.

URI recommends that additional work be performed to provide satisfactory
answers to the questions raised in both the Rice Report and this supplementary report as
listed below.

1. URI increase analysis of 222Rn in water near to the KVD mine and provide this
information to the CRB. That the CRB notify local property owners of adverse natural
water conditions when uranium, 226Ra or 222 Rn exceeds MCLs.

2. A series of sequential samples be taken from individual wells using both the airlift
method and the pump method. URI would treat these samples identically with respect to
delivery and laboratory analysis. The side by side results would be presented to the CRB.

3. Perform a numerical modeling study to assess and document the site-specific
concentration reductions that are achieved under natural conditions due solely to
hydrodynamic dispersion (e.g., MODFLGN/MODPATH modeling).

4. Conduct field analysis to further assess the in-situ reduction potential within, or
downgradient of the ISL~wellfields. An example would be coring and laboratory analysis
to assess pyrite concentrations. Such an analysis could prove useful since pyrite is
dominant in control of redox conditions. Based' on the results, perform a geochemical
modeling study (e.g., PHREEQC) to assess geochemical attenuation.

5. Perform detailed tracer tests with conservative and non-conservative tracers to
assess the transport of each species. Assess the results with regard to the primary
constituents of concern- at Kingsville Dome.

6. Evaluate the feasibility for reducing oxygen concentrations in the restoration flow
by installing a nitrogen blanket on the surge tanks or an oxygen savaging system in the
plant downstream of the RO units.

7. Consider the use of H2S, or similar reductant or oxygen scavenger, to reduce the
concentrations of molybdenum and uranium in the vicinityof Well I-I1.
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Appendix H
Response to URI's Comments on Draft Report of April 10, 2006

URI's comments are contained in a May 12, 2006 document: Report to the
Kleberg County Citizen Review Board331. A summary of these comments is
presented in appendix G.

URI made sixteen comments and seven recommendations for additional work.

Each comment and recommendation is addressed below.

URI comment 1

This comment concerns the pre-mining quality of groundwater at the KVD Mine
and radon-222.

URI's initial statement is incorrect: The contamination that exists in leach solution
is not significantly different from native groundwater within the orebody.

Although the constituents in the leach (mining) solution and the native
groundwater are the same (e.g., sulfate, uranium, molybdenum), the
concentrations of these constituents are much higher in the leach solution than in
the native groundwater. Table H-1 compares constituent concentrations in pre-
mining groundwater at each PAA with their concentrations in a typical mining
solution.

Table H-1
Comparison of Constituent Concentrations in

Pre-mining Groundwater and in Typical Mining Solution332

Constituent Range of pre-mining concentrations3 33  Concentrations
PAA-1 PAA-2 PAA-3 in Mining

Solution
Uranium 0.002 - <0.001 - <0.001 - 80

0.927 3.75 1.54
Molybdenum <0.01 - 0.20 <0.01 - 0.84 <0.01 - 3.50 10
Chloride >196 - 352 198 - 336 138 - 443 600
Bicarbonate 142 - 343 246-505 95-321 800
Sulfate 81 -257 13-239 183-557 1200
Calcium 5.15-29.3 8.4-74 10-34 400
EC 1549-2100 1490 -2020 1120-2820 4000

331.URI, 2006f.
332 Concentrations taken from Rice, 2006a, tables 4.1-1 through 4.1-6, and 4.2-1.
333 All units mg/L except EC (pmhos/cm) and pH (SU).
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URI also states: Water quality in the aquifer surrounding the KVD exempted area
boundary will not be affected by the ISR operations because regulations require
that injected solutions be limited to the. mineralized area. This is an odd
argument. It is analogous to saying: 'Officer, I could not have been doing 85 mph.
The speed limit is clearly posted - 65 mph.' Few people, if any, would take this
seriously.

On the. other hand, the issue of radon-222 does merit attention. URI contends
that high concentrations of radon-222 probably existed at and near, the ore
bodies before mining began. This is because uranium in the ore produces radon-
222. In support of this argument, URI presents pre-mining data from its Vasquez
Mine. These data show that high concentrations of radon-222 existed at the
Vasquez Mine before any mining began. URI also cites pre-mining data from
uranium sites in Nebraska 334, New Mexico, Texas and Wyoming. Assuming that
the mechanism that produces radon-222 is the same at all of these sites (the
decay of uranium in the ore), it is reasonable to conclude that pre-mining
concentrations of radon-222 were also high at the KVD Mine. At most locations
near the ore bodies, radon-222 concentrations probably exceeded the EPA
primary standard of 300 pCi/L.

URI comment 2

This comment concerns the effects of mining on groundwater quality, and the
processes that will act to restore groundwater quality after mining ceases.

URI claims that after mining ceases, reducing conditions will.be re-established.
This will result in a decrease in the concentrations of uranium and other redox33 5

sensitive constituents. This may be true. However, the re-establishment of
reducing conditions, if it occurs, may take a long time.

There is little if any indication that reducing conditions are being re-established at
the KVD mine336 . It has been more than five years since mining ceased in PAAs
1 and 2. Concentrations of uranium, molybdenum, and sulfate remain well above
their baseline levels 337. Radium-226 concentrations also remain elevated 338. The
re-establishment of reducing conditions will not decrease radium-226
concentrations339.

334 This is a mistake; URI had no radon data from Nebraska. Personal communication with mark
Pelizza, June 2, 2006.
335 Redox sensitive constituents are those that are affected by changes in the oxidation-reduction
?otential of the groundwater. They include uranium, molybdenum, and sulfate.

6 URI has measured the oxidation/reduction potential of groundwater at the KVD Mine, but
records of the measurements were discarded (Mike Maxson of URI, December 2005).
337 See table 7.4-1.
338 Compare values in'tables 7.3.5.1-1 and 7.3.5.2-1 with the values in appendix F.
339 Demuth and Schramke, 2006, pages ii and 32.
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If they are not cleaned up, the remaining contaminants pose a risk to nearby
.groundwater resources. After restoration ceases they may be transported beyond
the mine boundaries34°.

URI Comment 3

URI claims that its in-house uranium analyses are suitable for their intended
purposes 341 . This is not correct. These analyses are not suitable for reporting the
progress of restoration to the State. As URI states in its comment, the sensitivity
of its in-house uranium analysis procedure is about 1 mg/L. However, many of
the uranium values that URI reports to the State in its quarterly restoration
progress reports are much lower than 1 mg/L342. These low uranium values are
unreliable.

Recent uranium analyses for well BL-547 point to other problems with URI's -in-
house uranium analyses. When it analyzed a sample collected on 2/9/06, URI's
in-house laboratory reported a value of 1.4 mg/L. This value was reported to the
State343. However, a few days later (2/13/06) the County and URI split samples
from well BL-547. The uranium results reported by two outside laboratories were
35.2 mg/L and 33.0 mg/L344. Then, URI's in-house laboratory analyzed a sample
collected on 5/31/06. The reported uranium concentration was 11.2 mg/L.

The uranium values that URI reports to the State should be reliable. Failing this,
the analyses should be accompanied by a statement that explains why they may
not be reliable.

URI Comment 4

This comment consists of a number of claims regarding groundwater flow rates:

1) The pre-mining regional hydraulic gradient at the KVD Mine was low,
approximately 0.0008.

2) Although pumping associated with mining has altered the hydraulic
gradient at the mine, it will return to its pre-mining configuration after
mining ceases.

3) The pre-mining groundwater flow rate was approximately 10 ft/yr345.

340 See section 7.5.
341 A discussion of URI's in-house uranium analyses is presented in appendix B.
342 In its latest restoration progress report, the uranium values reported by URI range from 0.00
m349/L to 3.20 mg/L (URI, 2006e, table 1).

URI, 2006e.
344 See appendix F.
345 The formula that URI uses'for hydraulic conductivity (K = k/lp) is a 'shorthand' version that may
lead to confusion. The correct formula is: K = kpg/p, where p is the density of water and g is the
acceleration due to gravity (Freeze and Cherry, 1979, page 27).
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4) Only the aquifer test performed in 1983 should be used to estimate
hydraulic conductivity at the KVD Mine.

5) The aquifer thicknesses used to estimate hydraulic conductivities in the
draft report were inappropriate.

Item 1, Regional gradient

It should be noted that the pre-mining regional hydraulic gradient is not the
natural gradient. Under natural conditions, groundwater in the Goliad Aquifer
near the KVD Mine flowed toward the coast. Pumpage in the vicinity of Kingsville
has reversed the hydraulic gradient. Groundwater in the Goliad Aquifer near the
KVD Mine now flows toward Kingsville 346.

The pre-mining gradient shown in URI's figure 1 was measured in 1983 and is
based on water level measurements from six wells. The wells are in or near
PAAs 1 and 2, but not in PAA 3.

Based on this limited information it is reasonable to conclude that the general,
pre-mining regional hydraulic gradient was 0.0008, toward the northwest.
However, this does not preclude the existence of. local gradients that 1) may
have been steeper, and 2) may have caused groundwater to flow in other
directions. Six wells are simply not enough to determine the nature of any local
gradients.

More detailed data on hydraulic gradients were collected as URI installed
baseline and monitor wells in each PAA. URI measured water levels in these
wells before mining began. Hydraulic gradient maps based on these data are
presented in the permit applications for PAAs 1, 2, and 3. These maps clearly
show the existence of local hydraulic gradients that deviate from the general
regional gradient.

URI argues that the more detailed hydraulic gradient maps are not reliable
indicators of pre-mining conditions. To a certain extent, this is correct. This issue.
was discussed in the draft report347. Nonetheless, these maps represent the best
information available. Until URI produces better maps, these are the ones that
should be used, keeping their deficiencies in mind348.

346 TBRC, 1985, page 55.
348 See appendix A.
348 URI did produce additional hydraulic gradient maps for PAA-3 (personal communication with

Ron Grant of URI, November 2005). The water level data were collected in May of 1998, about a
month before mining began. However, these maps also indicate the presence of hydraulic
gradients much greater than 0.0008. These maps are not as useful as the maps contained in the
PAA permit applications because they only show water level data for monitor wells. They contain
no data for baseline wells.
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The questions regarding existing gradients could be resolved if URI measured
static, or as nearly static as practical, water levels at and around the mine. If URI
does this, it should be done in cooperation with the CRB.

Also, pumping beyond the mine boundary may affect future hydraulic gradients.
Pumping around Kingsville is known to have greatly affected the regional
hydraulic gradient in the past. Continued pumping around Kingsville, as well as
pumping in the immediate vicinity of the mine, may continue to affect both
regional and local hydraulic gradients.

Item 2, Pre-mining gradients will be re-established after mining ceases

After mining ceases, the effects that mining has had on-hydraulic gradients will
dissipate. However, the length of time required for the effects to dissipate is not
known.

In addition, the post-mining gradients will not be identical to pre-mining gradients
because the conditions that created the pre-mining gradient have changed since
1983. Continued pumping around Kingsville and in the vicinity of the mine has
likely continued to alter hydraulic gradients. The only way to know what the post-
mining gradients will be is to monitor them until they have stabilized.

Item 3, Groundwater flow rates

URI appears to believe that there was only one groundwater flow rate before
mining began and that this flow rate will be re-established some time after mining
ends. This is unlikely.

Groundwater flow rates are a function of the hydraulic gradient, the hydraulic
conductivity, and the effective porosity of the aquifer. In addition to variations in
hydraulic gradients, one would expect variations in the hydraulic conductivity. As
stated in section 2.1, the Goliad Aquifer was deposited by meandering streams.
As a result, hydraulic conductivities within the Goliad are likely to vary over a
wide range.

The wide variations in hydraulic gradients and conductivities will result in a wide
range of flow rates. Estimates of groundwater flow rates at the KVD Mine vary
from 1 ft/yr to 350 ft/yr349.

Item 4, Aquifer tests

URI has conducted a number of aquifer tests at the KVD Mine. However, URI
claims that only the test conducted. at PAA-1 in 1983 should be used to estimate

349 See section 2.1 and appendix A.
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hydraulic conductivity (transmissivity)350 . According to URI, the tests performed in
PAAs 2 and 3 were not conducted for the purpose of estimating flow rates and
the data from them should not be used for that purpose.

It is true that the tests performed in PAAs 2 and 3 are not conducted for the
purpose of estimating hydraulic conductivity. Appendix A contains a discussion of
the purpose and problems associated with the aquifer tests in PAAs 2 and 3.

However, there are also problems associated with aquifer test performed in PAA-
1. None of the observation wells were in PAA-3. Therefore, no estimates of
hydraulic conductivity in PAA-3 can be derived from this test. In addition, off-mine
pumping may have affected test results351. This would result in estimates of
hydraulic conductivity and flow rates that are too low.

As stated in the draft report, the data used to estimate hydraulic conductivities
are far from ideal, but are the best data available 352 . Better estimates of hydraulic
conductivity could be obtained if URI conducted additional aquifer tests that were
designed to estimate hydraulic conductivities in all portions of the mine.

Item 5, Aquifer thicknesses and hydraulic conductivities

URI states that hydraulic conductivities should be calculated by dividing location-
specific transmissivities by location-specific aquifer thicknesses 353. This is
correct. The hydraulic,conductivities derived from the PAA-1 aquifer test have
been re-calculated using location-specific aquifer thicknesses. This change is
reflected in appendix A, table A-3.

Note that URI does not appear to have used location-specific thicknesses in its
calculations of hydraulic conductivities. Instead, it used a thickness of 205 feet in
its calculations, even when the location-specific thickness was known to be
substantially less 3 54 . In addition., URI did not deduct the thickness of clay zones
from the total aquifer thickness. Clay zones do not contribute significant amounts
of water to the well. Failure to account for the clay zones results in estimates of
hydraulic conductivity and groundwater flow-rates that are too low.

350 The test data are used to calculate transmissivity. The transmissivity value is then used to

calculate hydraulic conductivity, which is then used to estimate groundwater flow rates.
351 URI, 1983(?), section 11.
352 In general, the aquifer tests performed in PAAs 2 and 3 yielded lower estimates of hydraulic
conductivity than did the test in PAA-1 (see appendix A, table A-i). This results in lower estimates
of groundwater flow rates.
353 Aquifer thickness is defined as the cumulative thickness of the sandy portions of the
production zone (see appendix A).
3 See URI, 1983(?), figures 10 and 13. The maximum.thickness at monitor well PBL-3 is 175

feet. URI used a thickness of 205 feet to calculate the hydraulic conductivity at PBL-3.
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The aquifer thicknesses used by TDH to calculate groundwater flow rates are not
clearly documented 355. TDH does not specify the thicknesses it used and there is
no indication that it used location-specific thicknesses. However, a thickness can
be estimated by back-calculation from the data that TDH does provide. This
results in a thickness of 202 feet356. As with the thicknesses used by URI, this
thickness does not account for clay zones and would result in estimates of
hydraulic conductivity and groundwater flow-rates that are too low.

General note on URI's estimates of groundwater flow rates

URI has not conducted a thorough investigation of the factors that influence
groundwater flow rates at the KVD Mine. A thorough investigation would include
additional aquifer tests, and measurements of local and regional hydraulic
gradients.

URI Comment 5

URI addresses two items in this comment:

1) Field filtration and preservation.

2) Airlifts vs. pumping.

Item 1, Field filtration and preservation

URI states that it does not filter and preserve samples in the field because it is
cumbersome and risks contaminating the sample. They also claim that filtration
takes too long, one to two hours. Finally, URI claims that the EPA does not
recommend field filtration.

First, the fact that sample collection may be cumbersome is irrelevant. It must be
done properly.

Second, if the proper equipment is used, field filtration and sample preservation
is neither cumbersome nor excessively time consuming. In January 2006 the
author collected a series of groundwater samples in southern Nevada.
Approximately two gallons were collected from each well. The sample bottles
were pre-cleaned by the supplier and pre-preserved 357. In-line disposable filters
were used. Sample water was forced through the filters by a portable peristaltic
pump. The pump was powered by a portable electric drill. Filtration of the two
gallons required approximately 20 minutes.

31' TBRC, 1985, pages 60 - 65.
356 TDH gives an average transmissivity (T) of 16,140 gpd/ft and'an average hydraulic

conductivity (K) of 80 gpd/ft 2 . TBRC, 1985, pages 60 - 65.Then. T/K = 202 ft.
357 The analytical laboratories added preservatives to the bottles before they were shipped to the
field.



Third, there is little danger of contaminating samples if they are handled properly.
Proper handling may require the use of shrouds (e.g., plastic bags) or filtering the
sample inside a properly equipped sampling vehicle. In addition, it is a common
practice to collect field/equipment blanks as a means of detecting possible
sample contamination.

Finally, URI claims that the EPA does not recommend field filtration. They base
this on a document produced in 1983. However, recent EPA guidelines
emphatically recommend fiend filtration:

The first one-half to one liter of sample taken through the filter will not be
collected, in order to assure the filter media is acclimated to the sample. If
filtered samples are collected, WITHOUT EXCEPTION, filtering should be
performed in the field as soon as possible after collection, and not later in a
laboratory.

358

Item 2, Airlifting vs. pumpina

The draft report states that airlifting could oxidize the formation in the immediate
vicinity of the well. But, as URI explains in its comment, airlifting is conducted a
manner that makes this unlikely. Therefore, the text of the final report has been
revised.

However, URI's comment does not address the other issues raised in the draft
report concerning the airlifting of groundwater samples. Those issues were the
possible occlusion of contaminants, and the stripping of gasses.

URI has recommended a series of tests to compare samples collected by airlift
and pump methods. These tests would. be useful. They should be designed in
cooperation with the CRB.

URI comments 6, 7 and 8

All of these comments concern excursions and the methods used to define them.

The discussion of excursions in the draft report is primarily a criticism of State
requirements. URI did not define what constitutes an excursion, but it benefits
from the State's lax definition. Most of URI's comments merely defend the State's
method of defining excursions. However, URI makes some statements in these
comments that should be addressed.

358 EPA, 2002, page 47. Emphasis in original.
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NUREG-1569

In comment 6 URI quotes from a U.S. Nuclear Regulatory Commission document
(NUREG-1569) 359 to support its position on upper control limits (UCLs, also
called control parameter upper limits). However, URI did not include statements
from NUREG-1569 that are not in agreement with. its position or procedures
regarding UCLs 360 :

NUREG-1569 states. that at least four sample sets should be collected
from monitor and baseline wells 36 1. The purpose of these sample sets is to
... adequately evaluate spatial and temporal variations in pre-operational
water quality. In most cases URI collected only one pre-operational (pre-
mining) sample.

* NUREG-1569 recommends the use of statistical methods to deal with
outliers 362 . URI did not consider outliers.

* NUREG-1569 recommends the use of statistical methods to establish

UCLs 3 63 . This was not done at the KVD Mine 364.

False positives vs. false necgatives

URI objects to the use of a statistical method for establishing UCLs (the 95%
UTL method) because it may lead to false positives. However, NUREG-1569
recommends the use of statistical methods and recognizes that any method used
to establish UTLs may result in false positives 36 5. The issue is not whether false
positives will occur, but their frequency.

As stated in the draft report, the 95% UTL method results in false positives
approximately 5% of the time 366. That is, approximately one in twenty
background (pre-mining) samples may be above the level defined as an

359 NRC, 2003.
361In fairness to URI it should be noted that they did not mention the fact that NUREG-1569
supports their position on the screening of monitor wells (NRC, 2003, 5.7.8.3 (3)).
361 NRC, 2003. 5.7.8.3 (1).
362 NRC, 2003. 5.7.8.3 (1). An outlier is an unusually high or low value for a single well. The issue

of unusually high values is discussed in sections 5.1 and 5.2.
363 NRC, 2003. 5.7.8.3 (2). The use of statistics to establish UCLs is discussed in the section 5.2.
364 NUREG-1 569 states: In some cases, the use of a simple percentage increase above baseline
values is acceptable. This method was used to establish the UCLs for EC and chloride at the
KVD Mine (see section 5.1). However, this method appears to apply to areas with good water
quality (TDS < 500 mg/L, NRC, 2003, 5.7.8.3 (2)). Water quality at the KVD Mine is generally
?oor (see section 4.1).

65 NRC, 2003, 5.7.8.3 (2).
366 See section 5.2.
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excursion. In the data set used to establish the 95% UTLs for the KVD .Mine, 3 of
116 pre-mining samples were defined to be excursions (< 3%)367.

URI makes much of the problems associated with false positives. However,
between 1988 and 2005 the UTL method identified 25 post-mining excursions at
15 wells, including the two acknowledged by UR1368. This is an average of less
than two per year.

URI does not directly address the issue of undetected excursions, or false
negatives. However, the State's method sets the UTLs too high. This results in
false negatives and excursions at the KVD Mine have.gone undetected 369. It is
better to detect a possible excursion and investigate it3 70 , than to ignore an
excursion and allow it to go uncorrected.

Over-confidence in model results, contaminant transport mechanisms

In the last two paragraphs of comment 8, URI statesthe following:

... an ISR weilfield pattern is surrounded by flair as water travels in a radial
pattern from injection to extractor (See attachment for an illustration of radial
flow of path lines in a wellfield)....

Because groundwater flows radially and the wellfields are subjected to a
production bleed, it would be hard to even hypothesize a scenario where an
excursion of leach solution would present itself in a monitor well for a period
of time and then just go away....

It is impossible for the excursion to go uncorrected, and the wellfield
imbalance to continue because continuous radial flow of leach solution would
increasingly impact the well, and succeeding samples from that well would
show increasing levels of lixiviant contaminants. Since no increasing trend
was recorded in those wells, it is evident that no excursion occurred.

There are several problems associated with these statements.

1. URI appears to be an over-confident in the results of its modeling. URI's
modeling predicts that all flow is radial and all contaminants will eventually
be removed by extraction wells. It should not be necessary to say that, at
best, the predictions produced by models are only approximations of what
may occur. Sometimes the predictions are misleading. URI's model does

367 See appendix C. Even though false positives may occur using any method of defining

excursions, this is not an insoluble problem. UCLs may be defined for individual wells rather than
for the aggregation of all wells in a PAA (NRC, 2003, 5.7.8.3 (2)).
368 See table 5.2-2; and URI, 20051.
369 See section 5.2.
370 URI presents a list of factors to. consider in comment 8.
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not appear to have predicted the excursions that it acknowledges (i.e., at MW-
49A and MW-1 72)371.

2. The excursions that occurred at the KVD Mine probably represent mining
solutions that have escaped the influence of the extraction wells.
Therefore, they no longer follow the radial flow paths predicted by the
model. Instead, they are transported along gradients that force them
through the ring of monitor wells that surround the production areas.

To believe otherwise would require the mining solutions to follow radial
flow paths that take them beyond the ring of monitor wells at one point,
and then bring them back into the ring at another point. This seems far
less likely than the explanation presented above.

3. It is common for contaminants to be present in a monitor well for a period
of time and then just go away. This is the behavior associated with non-
continuous (intermittent) sources of contaminants. The figures reproduced
below illustrate this behavior372 . It is not difficult to hypothesize how this
could occur during mining at the KVD Mine as the rates and locations of
injection and pumping were changed373.

371 See section 5.1.
372 Barcelona et al., page 13.
373 URI, 2005b.



Figure 1-12 Movement of a dissolved constituent slug by
advection and dispersion as it moves from
time period (a) to (b).
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Figure 1-13 Continuous and intermittent sources affected
by dispersion.

A. The development of a contamination plume from a
continuous point source.
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B. The travel of a contaminant slug(s) from a one-time
point source or an intermittent source.
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URI Comment 9

Effects of minina on domestic wells

URI did not comment on this issue.
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'URI Comment 10

This comment concerns 'supplementary baseline wells'. URI defines
'supplementary baseline wells' as follows: Every extraction well in a new welifield
that gets a pump and is sampled before injection be gins.374

URI states that it may use data from supplementary wells pursuant to 30TAC
§331 (f) 3 75 . These are the State rules regarding production area development and
restoration for in-situ mines. They cover the following topics:

* Applicability
* Confinement of Mining Solution
* Production Area Monitor Wells
* Establishment of Baseline and Restoration Values
* Monitoring Standards
* Remedial Action for Excursion
* Restoration

URI may use data from the supplementary wells to expand the number of
baseline wells at each PAA376. This could have the effect of raising the allowable
restoration standards. For example, the current State restoration requirement for
uranium in PAA-1 is 0.164 mg/L. This is close to the average pre-mining
concentration for the current baseline wells (0.166 mg/L)377. However, if the list of
baseline wells was expanded to include the supplemental baseline wells at PAA-
1, the average pre-mining uranium concentration would be approximately 2.6
mg/L378 . URI might then ask the State to raise the restoration requirement to the
new average.

Some supplementary wells may be suitable to use as baseline wells, and some
may not because they may have been affected by mining solutions before they
were sampled379 . If URI wants to use any of these wells, they should be required
to show that their use is appropriate.

URI Comment 11

This comment describes the process URI would have to follow if it wanted the
State to relax restoration requirements at the KVD Mine. URI also states that if it
decides to ask the State to relax restoration requirements, it would first bring the
request and associated documentation to the Citizen's Review Board.

374 Personal communication from Mark Pelizza of URI, June 20, 2006.
375 30TAC §331(f) are the State rules regarding production area development and restoration for
in-situ mines.
376 Personal communication from Mark Pelizza of URI, June 20, 2006.
377 See Table 7.4-1.
378 This assumes the supplementary wells are the 4000 and 7000 series wells.
379 See section 7.1.1.
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URI Comment 12

This comment discusses the justification for relaxing State restoration
requirements. URI makes the following points:

1. Some of the parameters that fail to meet existing requirements (calcium,
sulfate, molybdenum, pH) are not harmful to human health.

2. Prior to mining, groundwater in the mine zone was not suitable for use as
a source of drinking, irrigation, or livestock water38 °.

3. Continued restoration efforts would consume energy, water, and other
natural resources without-providing a corresponding benefit.

The relaxed requirements might not be a problem if all of the contaminated water
remained within the mine boundaries after restoration ceases. However, as
explained in section 7.5, there is no guarantee that the water will not migrate
beyond the mine's boundaries. Therefore, if post-restoration concentrations
remain above baseline levels and EPA drinking water standards, URI should be
required to establish a long term monitoring program to detect contaminated
groundwater that may move beyond the. mine boundaries. URI should also be
prepared to remediate any contaminated groundwater that may move beyond the
boundaries.

Item 1, Some contaminants not harmful to health

This is correct, although these constituents contribute to TDS and can affect the
aesthetic qualities of water. On the other hand, some of the contaminants are
harmful to health: uranium and radium.

Item 2, Pre-mining groundwater not suitable for use

The pre-mining analyses of baseline wells showed that all but one well was
unsuitable for use as a source of drinking, irrigation, or.livestock water. The
exception was well I-1 1381.

However, URI did not sample any of the baseline wells for radon-222 prior to
mining. As stated in the response to URI's comment 1, it is likely that the pre-
mining concentrations of radon-222 were high. Concentrations probably
exceeded the EPA primary drinking water standard of 300 pCi/L at most
locations near the ore bodies.

380 Mining, however has caused an increase in the concentrations of contaminants. For example,

prior to mining, the average uranium concentration in baseline wells at PAA-1 was 0:164 mg/L.
Now it is about five times higher: 0.961 mg/L (see table 7.2.1-1). Both levels exceed the drinking
water standard of 0.030 mg/L.
381 See section 7.3.5.1.
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This raises a question regarding well 1-11. Did the pre-mining radon-222
concentration exceed the primary drinking water standard at well 1-11? This is
possible. However, the pre-mining concentrations of uranium and radium-226 at
1-11 were well below the drinking water standard (0.008 mg/L and 0.66 pCi/L
respectively)3 8 2 . Therefore, it is possible that the pre-mining concentration of
radon-222 was also below the standard.

Item 3, Continued restoration efforts consume resources without corresponding
benefit

This may be correct. However, URI has not presented a thorough analysis of the
costs and benefits of continued restoration. Therefore, a fully informed judgment
cannot be made.

URI Comment 13

This comment concerns URI's failure to satisfy its agreement with the County to
pump and treat at least 240 million gallons in 2005.

URI claims it has satisfied its agreement with the County because the shortfall
was caused by the failure of a pump - a 'Force Majeure'.

The following definition of force majeure is from Yale University's on-line
library383 :

Force Majeure literally means "greater force". These clauses excuse a party
from liability if some unforeseen event beyond the control of that party
prevents it from performing its obligations under the contract. Typically, force
majeure clauses cover natural disasters or other "Acts of God", war, or the
failure of third parties--such as suppliers and subcontractors--to perform their
obligations to the contracting party. It is important to remember that force
majeure clauses are intended to excuse a party only if the failure to perform
could not be avoided by the exercise of due care by that party.

The pump failure does not seem to constitute a force majeure.

382 This is the lowest pre-mining uranium concentration and second lowest pre-mining radium-226
concentration found in any baseline well (see sections 7.3.5.1 - 7.3.5.5). Like radon-222, radium-
226 is a decay product of uranium.
383 http://www.library.yale.edu/-Ilicense/forcegen.shtm I
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URI Comment 14

This comment concerns the restoration of well I-11. Under it's agreement with the
County, URI is required to restore this well so it is suitable for use as a source of
drinking, irrigation, or livestock water384 .

URI states that it may use reductants or bacteria to restore the well.
Unfortunately, the effectiveness of the reductants may decline over time 385.

Therefore, long-term monitoring should be required before the restoration is
declared to be complete.

URI Comment 15

This comment concerns the elevated concentrations of uranium and
molybdenum in PAAs 1 and 2.

URI makes the following claims:

1. Pre-mining concentrations of uranium and molybdenum in PAA-1 were
higher than the concentrations in the baseline wells. URI bases this claim
on data from 'supplementary baseline wells'. The supplementary wells
contained higher concentrations of these metals than did the original
baseline wells.

2. In all cases, pre-mining uranium concentrations at PAA-1 exceeded
drinking, livestock, and irrigation use standards by a significant margin.

URI also poses a question. Will uranium and molybdenum in groundwater
migrate outside the license area,, or will the natural reducing capacity of the
groundwater cause these metals to remain in place? URI then states that, over
time, the groundwater in the ore zone will return to its pre-mining redox state.

Item 1, Pre-mining uranium and molybdenum, and supplementary baseline wells

There are problems with the supplementary baseline wells listed in this comment.

First, in the table accompanying comment 15, URI shows the 4000-series wells
as being in PAA-1. This is incorrect. All of the 4000-series wells are in PAA-2386.

Second, some of the chemical analyses are inconsistent. For example, there are
two analyses for supplementary well 7512. Both analyses are for a sample

384 See section 7.3.5.1.
385 See section 7.5.
386 URI, 2005u.
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collected on 9/24/97 at 3:20 pm 387 . In one analysis, the concentrations of
uranium and molybdenum are given as 1.86 mg/L and 2.2 mg/L, respectively. In
the other analysis, the concentrations of uranium and molybdenum are given as
0,248 mg/L and 1.7 mg/L, respectively. This raises the question, what are the
baseline concentrations at supplementary well 7512? In addition, the 'baseline'
concentrations of chloride and sulfate are quite high at well 7512 (708 mg/L and
1580 mg/L, respectively) 388 . These high values suggest that well 7512 may have
been affected by mining solutions before the baseline sample was collected.

As stated in the response to comment 10, the use of data from supplementary
wells may be appropriate in some cases and not in others. If URI proposes to
use data from any of the supplementary wells, they should be required to show
that the use of the data is appropriate. This showing should be required for the
data from each well that URI wishes to use.

Item 2, Pre-mining uranium concentrations

This is incorrect. Five out of 15 PAA-1 baseline wells had pre-mining uranium
concentrations that were less than the drinking water standard389. These are
wells I-1, 1-3, 1-10, I-11, and 1-123

The question that URI poses is a good one. Unfortunately, we don't know the
answer. It is possible that, over time, the groundwater will return to its pre-mining
redox state. However, we don't know how much time would be required.

URI Comment 16

This comment concerns the fate of the contaminants that will remain after
restoration ends.

URI makes the following claims:

1. Dispersion and geochemical attenuation make it highly unlikely that
contaminants will migrate beyond the mine area.

2. Long-term monitoring is not practical.

3. URI will conduct additional analyses to demonstrate that the downgradient
transport of contaminants will be limited by dilution and geochemical
attenuation.

387 The chemical analyses were performed on different dates. (URI 1987a, section titled Ground
Water Analysis Reports (All Baseline and Monitor Wells)).

388 URI 1 987a, section titled Ground Water Analysis Reports (All Baseline and Monitor Wells).
389 The drinking water standard for uranium is 0.03 mg/L (see table 7.3.5-1).
390 See table 7.3.5.1-1.
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4. The portion of the aquifer that was oxidized as a result of mining will return
to its original, reduced state. As a result, redox-sensitive metals such as
uranium will be precipitated.

Item 1, Dispersion, geochemical attenuation, and migration

This is possible. However, it is equally possible that contaminants will migrate
beyond the mine area. URI has not collected any data regarding dispersion or
other attenuation mechanisms at the KVD Mine. URI claims to have measured
the redox potential at the mine, but to have discarded the data391 . URI's
optimistic predictions are based on hydraulic and geochemical properties that
they haven't measured.

Item 2. Long-term monitoring not practical

URI does not give any information to support this claim.

Item 3, URI will conduct analyses to demonstrate. that migration will be limited

Presumably, such analyses will rely on the use of computerized models. Models
can be used to predict future conditions. If used properly, the results of modeling
may approximate future conditions and can be used to design more effective and
efficient restoration and monitoring systems. If misused, modeling results may be
little more than techno-nonsense.

For a modeling project to yield realistic results, the entity performing the modeling
must have 1) skilled personnel, and 2) the site-specific data required to conduct
realistic simulations 392. URI may have access to skilled personnel, but they do
not have the site-specific data.

However, even if modeling efforts are properly conducted, their results cannot
replace real data. As stated above, models may be used to design monitoring
systems, but they cannot replace monitoring.

Item 4, Reducing conditions will be're-established and redox-sensitive metals will
be precipitated

This is the essentially the same issue discussed in comment 2. A slightly
modified version of the response to comment 2 is repeated here.

Reducing conditions may be re-established. However, the re-establishment, if it
occu~rs, may take a long time.

391 See section 7.5.
392 This includes hydraulic data (e.g., groundwater velocities and dispersivities) and geochemical
data (e.g., redox potentials and partition coefficients).
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There is little if any indication that reducing conditions are being re-established at
the KVD mine. It has been more than five years since mining ceased in PAAs 1
and 2. Concentrations of uranium, molybdenum, and sulfate remain well above
their baseline levels. Radium-226 concentrations also remain elevated 393.

If they are not cleaned up, the remaining contaminants pose a risk to nearby
groundwater resources. After restoration ceases they may be transported beyond
the mine boundaries394.

URI Recommendation 1

Recommendation to increase analyses of radon-222 in water near the KVD mine
and notify property owners if concentrations of uranium, radon-222, or radium-
226 exceed standards.

Agree with recommendation. However, the issue of who notifies property owners
will have to be determined by URI and the Citizen Review Board (CRB).

URI Recommendation 2

Recommendation to conduct tests to compare samples collected by airlift and
pump methods.

Agree with recommendation. Tests should be designed by URI and CRB.

URI Recommendation 3

Recommendation to perform modeling to estimate effects of dispersion on
contaminant concentrations.

Agree with recommendation. However, to be meaningful, the modeling must be
conducted using the necessary site-specific data. In this case, that includes
hydraulic conductivities, hydraulic gradients, porosities, and dispersivities (see
recommendation 5, below). Finally, it must be remembered that modeling results
are only approximations. They cannot replace real data obtained through
monitoring.

URI Recommendation 4

Recommendation to measure redox potential in vicinity of KVD mine and use
results in a geochemical model to predict attenuation of contaminants.

393 Compare values in tables 7.3.5.1-1 and 7.3.5.2-1 with the values in appendix F. Note: the re-
establishment of reducing conditions will not decrease radium-226 concentrations (Demuth and
Schramke, 2006, page ii).
394 See section 7.5.
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Agree with recommendation. Measurement plan should be designed by URI and
CRB. However, as stated above, modeling results cannot replace monitoring.

URI Recommendation 5

Recommendation to perform tracer tests to contaminant transport.

Agree with recommendation. Tests should be designed by URI and CRB. It is
assumed that the tests will measure the properties that control the fate and
transport of contaminants (e.g., dispersivities, retardation coefficients).

URI Recommendation 6

Recommendation to evaluate the feasibility of reducing oxygen concentrations in
injected water by installing a 'nitrogen blanket' or an oxygen scavenging system.

Agree with recommendation.

URI Recommendation 7

Recommendation to consider use of hydrogen sulfide or other reductant to
restore groundwater in vicinity of well I-11.

Agree with recommendation. However, the effectiveness of the reductants may
decline over time 395 . Therefore, long-term monitoring should be required before
the restoration is declared to be complete.

Note on the report by Hal Demuth and Janet Schramke, Fate and Transport
of Post-Restoration Groundwater Constituents at In-Situ Uranium Leach
Facilities

This report is appended to URI's comments. It describes the physical and
geochemical processes that control the migration of groundwater contaminants
after restoration is completed at in-situ uranium mines. URI has incorporated
some of this report's statements and conclusions into its comments39 6. The
responses to those comments will not be repeated here.

This report contains a good overview of contaminant transport processes
associated with in-situ uranium mining. However, some of the statements in the
report that specifically refer to the KVD Mine are merely repetitions of URI's
position and should be taken with a grain of salt3 97 . Some of the statements

395 See section 7.5.
396 Compare, for example, claims 1 and 4 of comment 16 with the last paragraph on page iii of the

Demuth and Schramke report.
397 For example, the statements regarding groundwater velocity on page 15. Note: in the first
paragraph of page 15, Demuth and Schramke appear to confuse hydraulic conductivity and
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regarding modeling should also be viewed with some skepticism 398. Unless a
model's predictions are confirmed by field data, they should be viewed as
indications of what might happen, not what will happen.

permeability. They state that hydraulic conductivity is independent of viscosity and density. This is
incorrect. Permeability is independent of these parameters, but not hydraulic conductivity (Freeze
and Cherry, 1979, page 27).
398 Demuth and Schramke, 2006, pages 16, 17, and 38, for example.
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Addendum to Report 2007-03-033 Cultural Resource Survey of 21 Drill Holes and
Access Roads located on La Jara Mesa, Cibola County, New Mexico

Tribal Consultation and Designation of Mt Taylor as a Traditional Cultural
Property

Cynthia Buttery Benedict
Forest Archaeologist

May 31, 2007

Project Background
In the summer of 2006, the Urex Energy Corporation submitted a Plan of Operation to
the Cibola National Forest. This plan addressed the company's intent to do exploratory
drilling for uranium on La Jara Mesa, approximately 12 miles northeast of Grants, New
Mexico. Urex owns the subsurface rights for the minerals they are seeking. The purpose
of the expio-a ry drilling is to verify claims and validpptr-vios--s-ulfs of drilling that
occurred in this location several decades ago. In the fall of 2006, Urex contracted with
Lone Mountain Archaeological Services, Inc. to conduct an archaeological survey of the
proposed drill holes and access roads.

Tribal Consultation
The Cibola National Forest routinely consults with seven tribes that may have used or
may continue to use the Mt. Taylor District lands for traditional cultural or religious
activities. These include: the Pueblos of Acoma, Laguna, Zuni, and Sandia, the Hopi
Tribe, the'Navajo Nation, and the Jicarilla Apache Nation. In addition, at the request of
the Navajo Nation, the Forest consults with 12 Navajo Chapters that are located in the
vicinity of the land managed by the Mt Taylor Ranger District.

During the Forest's routine project consultation meetings with the tribes in the spring and
summer of 2006, the expected surge in uranium exploration was discussed. At that point,
the Forest had not yet received the Plan of Operation from Urex. The Navajo Nation
expressed opposition to uranium exploration and mining, primarily due to its associated
health risks. The Hopi Tribe expressed concern over the health and environmental issues.
The Pueblo of Laguna stated that they do not support uranium mining. The Pueblo of
Zuni expressed the need for strict adherence to mitigation measures to ensure safety. The
Jicarilla Apache expressed their opposition to uranium drilling. The Pueblo of Sandia
expressed their concern over visual impacts of uranium mining, and deferred further
consultation to the Pueblos of Acoma and Laguna. The Pueblo of Acoma stated that they
wanted to ensure that all mitigation requirements are met and that the work is conducted
to legal standards.

After the Plan of Operation was received, the Forest sent a NEPA project scoping letter
out to the public and affected tribes, as well as a consultation letter regarding Section 106
and traditional cultural properties in November 2006. Written responses were received
from the Pueblo of Acoma (December 7 and 8, 2006), the Pueblo of Laguna (November

EXHIBIT
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20, 2006), and the Hopi Tribe (November 17, 2006).The other tribes did not respond. The
Pueblo of Acoma responded with opposition over the proposal, their concerns focused
particularly on ground water contamination and visual impacts. The Pueblo of Laguna
indicated that that they have a moratorium for any type of mineral exploration and mining
since the closure of the Jackpile Mine, but that the proposal would not affect any
traditional cultural properties. The Hopi Tribe requested the results of the archaeological
survey prior to commenting on the project. The report, this addendum, the TCP site form
and map were sent for them to review and comment. The tribe did not respond with
comments. The Pueblo of Acoma subsequently passed a tribal resolution regarding
mining development and the protection of sacred sites and cultural properties related to
the Acoma Cultural Province (No. TC-NOV-22-06-Vb) as did the All Indian Pueblo
Council (No. 2006-19). Acoma requested additional consultation on this undertaking.

Project specific meetings were held with the Pueblo of Acoma on February 28, 2007 and
March 8, 2007 to discuss the proposed exploratory drilling on and around La Jara Mesa
(this includes Urex Corporation's La Jara Mesa II project as well as the Treeline
Exploration project by Western Energy Development Corporation). The Pueblo of
Acoma expressed concern about potential health issues and ground water contamination
related to uranium development. According to tribal officials, the views regarding
uranium development have differed over time within the Pueblo community. Tribal
members worked in some of the uranium mines several decades ago. While it provided
much needed economic boost to some families, it also introduced health issues which
were poorly understood at the time. Other concerns raised included contamination and
loss of the aquifer, degredation of Acoma's water and cultural resources, and visual
impacts. Refer to Appendix for the record of tribal consultation. Tribal consultation on
this undertaking has been concluded.

Designation of Mt. Taylor as a Traditional Cultural Property
Mt Taylor has long been recognized as a culturally significant location by the Forest
Service. In 2007, the Pueblo of Acoma asserted that it considers the mountain to be a
traditional cultural property, and that it considers La Jara Mesa to be a part of Mt. Taylor.
At the request of, and in consultation with the Pueblo of Acoma, the Cibola National
Forest designated Mt Taylor a traditional cultural property and it was assigned site
number AR 03-03-02-2800 (LA156475).

The initial Lab of Anthropology form was compiled using information gathered from
previous and recent tribal consultation as well as a few published sources. Additional
information will need to be obtained from the Pueblos of Zuni, Laguna, Sandia, the
Navajo Nation, the Hopi Tribe, and the Jicarilla Apache in future consultation. It is
anticipated that the site form submitted with this report will be the first in a series of site
record updates that are completed as more is understood about the value of the mountain
and how the tribes perceive its boundaries. The Pueblo of Acoma has reviewed the site
form and map and concurs with them as preliminary documents.
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Mt. Taylor holds considerable cultural significance for the Pueblos of Acoma, Laguna,
Zuni, the Hopi Tribe, the Navajo Nation, the Jicarilla Apache Nation, and many of the
Rio Grande Pueblos. It has long standing and ongoing historical, cultural, religious
importance for these tribes. The mountain is described by these tribes as sacred and as
containing specific traditional cultural properties within the larger boundaries of the
mountain. It is used by most it not all of the tribes listed above for a variety of traditional
cultural and religious activities such as hunting, traditional plant and mineral gathering,
religious pilgrimages, accessing springs, and is a place for special offerings.

The Acoma refer to the mountain as Kaweshtima, which means "a place of snow." The
mountain is central to their belief system. It is a place where religious practitioners as
well as the community as a whole have historically gone, and are known to go today, to
perform ceremonial activities in accordance with traditional cultural practices that are
important in maintaining the identity and cultural continuity of the community. The
Acoma view the mountain as a living, breathing entity that encompasses the plants,
animals, stone, minerals, and the water. The mountain is a vital part of their oral
traditions, and it figures prominently in their prayers, stories, and songs. Acoma regards
Mt. Taylor as the most important mountain because it is the starting point to the north. In
recounting their migration through prayer, Mt. Taylor is mentioned as their first
mountain. The mountain retains a prominent role in songs, stories, and other prayers used
by the Acoma people, even though there are other important mountains in other
directions. Acoma stories say that the ancestors migrated from the north to Haaku "a
place already prepared." They are said to have sat down on a blanket on Mt. Taylor and
the blanket spread out away from the peak. The Acoma people view the mountain as
more than the peak itself. The mountain flows downward into the mesas, and valleys, and
it is all considered part of Mt. Taylor.

The Navajo refer to Mt. Taylor as TsoodzlI. It is the southern sacred mountain, one of the
four cardinal mountains that bound Navajo land (Dinetah). The mountain is associated
with the color blue, and is also referred to as Blue Mountain or Turquoise Mountain. It is
the home of several Navajo deities, or Holy People, and is a special offering place. The
mountain figures prominently into the traditional Navajo origin stories. When the Navajo
emerged into this world, the sacred beings First Man and First Woman made the
mountains and dressed them in four colors and put them on the edge of Navajo land. The
Navajo utilize the entire mountain for traditional herb gathering, religious pilgrimages,
and to leave ceremonial offering to the supernatural. Soil from each of the four sacred
mountains is gathered and used in the Blessingway ceremony. According to oral
tradition, Changing Woman bore twin sons known as Born for Water and Monster (or
Enemy) Slayer. They embarked on a long journey. Their father the sun gave them
weapons to use against the Monster plaguing the people. The Twins slayed the One
Walking Giant, whose congealed blood is seen as the lava flow from Mt Taylor. The
Twins raised a storm to kill other monsters whose heads may still be seen as volcanic
peaks around the base of Mt. Taylor. The mountain and its surrounding and immediate
area represent the spiritual stronghold of the Navajo. Traditional practitioners, either by
themselves, or with those whom they help with prayers, songs, ceremonies, visit the
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mountain and the immediate areas. There they visit shrines, leave offerings, and conduct
ceremonies for private purposes, on an individualized basis.

The Hopi refer to the mountain as Tsipiya. It is considered the home of several deities
and kachinas. Several of the Hopi clans have oral traditions of having resided in the
general area, prior to their gathering at the Hopi Mesas. Other clans are thought to have
migrated through the area on their way to the Hopi Mesas.

The Zuni refer to the Mt. Taylor as Dewankwin K'yaba:chu Yalanne. They view the
whole of Mt. Taylor as a religious area associated with a medicine society and with the
Big Fire Society. Certain peaks of the mountain are visited to gather herbs and other
materials for spiritual support and to do ceremonies to prevent drought.

The above description of Mt. Taylor as viewed and utilized by area tribes is by no means
complete. Through the course of ongoing and future consultation, the narrative
description and the boundaries of the traditional cultural property will undoubtedly be
augmented to reflect the comments and views of other tribes who consider Mt. Taylor to
be culturally significant, and to more clearly define the tribes' relationship with the
mountain.

Effects to Mt Taylor
The current proposal by the Urex Energy Corporation is to drill 21 holes to obtain core
samples and validate the results of earlier uranium exploratory efforts on the mesa. All
drill holes will be accessed by existing dirt roads. Drilling will occur in areas previously
drilled in the 1980s. It is estimated that several hundred gallons of,potable water from the
town of Grants will be transported to the project area and used in the drilling operation.
Once the strata containing uranium are reached, a core 2-3 inches in diameter is extracted
using a coring bit. This is the material desired by the company and it will be transported
off-site for analysis. The remnant drill cuttings are mixed with water and an inert foaming
agent, and once brought to the surface, they are put into an excavated pit. Each pit is on
average 5 feet wide and less than 10 feet in length, and generally 3 feet deep. Once the
drilling is completed at a given hole, the associated pit is then covered with 3 feet of top
soil, re-contoured, and seeded with grasses. If the drill hole is dry, it will be filled with
bentonite clay and capped with 10 feet of cement grout. If the hole is wet, it will be filled
with grout. In the case of La Jara Mesa, the holes are expected to be dry.

The proposal by Urex Energy Corporation involves a minimal amount of actual ground
disturbance. Once the project is completed and the grasses sprout over the mud pits, the
project area is expected to look much as it did prior to drilling. Because potable water is
being transported in to accomplish the drilling, there will be no draw upon the aquifer and
filling the drill holes prevents them from becoming a conduit for surface water to travel
down in ground water. The operation, expected to last approximately 60 days, will not
constrain public or tribal access to the mesa or the greater Mt. Taylor area. Once the
drilling is completed, the level of radioactivity on the surface will not exceed surface
background levels (i.e. existing levels in the natural environment).
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It appears that the issue at hand is not necessarily the immediate and direct effect of the
ground disturbance related to exploratory drilling, but rather the implications of this
activity and the possibility that it will lead to full scale mining. The Pueblo of Acoma for
example has stated that they see the uranium drilling and uranium mining processes as
connected and do not make a distinction between the two. From the standpoint of
analyzing effects in an environmental document and assessing effects to heritage
resources, the two processes (exploratory drilling vs. mining) are distinct. The Plan of
Operation submitted by the proponent is proposal specific, and the NEPA process, as
well as the Section 106 compliance process, both require an assessment of the effects of
the proposal at hand. While drilling and mining are connected in the sense that one
happens before the other, and that a Operating Plan to mine cannot be approved prior to
the initial exploratory work, mining is not a certain outcome of any exploratory drilling,
and this report can only reasonably address the effects that exploratory drilling will have
upon the heritage resources in the project area, including the traditional cultural property.
For instance, the use of water and potential impacts to the groundwater are different
depending upon whether one is talking about exploratory drilling or full mining
development. The same can be said of visual impacts. The drill locations will not be
visually identifiable from a distance. Visual impacts associated with mining would be
greater than drilling, and would vary depending on the method used (underground
mining, open pit, or in-situ leaching).

The concerns voiced by Acoma, as well as the other tribes, are not specific just to
drilling, but encompass the larger threat perceived by mining as well. The issues and
concerns are more pertinent to a mining operation than to the limited activities involved
in exploration, and seem to be a general response to the trend of uranium development
throughout the uranium belt in the southwest. If Urex Energy Corporation ultimately
decides to submit a Operating Plan for mining to the Forest Service and the State of New
Mexico, these concerns and issues will have to be re-evaluated in the context of a larger
undertaking with greater expected impacts.

Project Recommendations
Mt Taylor meets the criteria of a traditional cultural property eligible for the National
Register under criteria a and b. It is a significant landscape feature that figures
prominently in the cultural practices and continuity of the surrounding Puebloan
communities, as well as the Hopi, Navajo, and the Jicarilla Apache. The mountain is
associated with spiritual or supernatural beings who figure prominently in the traditions
and stories of the Hopi and the Navajo.

The six heritage resource sites identified by Lone Mountain Archaeological Services will
not be affected by this undertaking. The drilling activity is located on La Jara Mesa which
is within the boundaries of the Mt. Taylor traditional cultural property as defined by the
Pueblo of Acoma. While there is widespread tribal concern and opposition to uranium
drilling and mining, to date, no tribes have indicated if, or how, the drilling would affect
their spiritual relationship with and traditional use of Mt. Taylor. It is recommended that
exploratory drilling for uranium on La Jara Mesa be considered a No Adverse Effect
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upon the mountain as the undertaking will not affect the qualities of the traditional
cultural property that make it eligible to the National Register.



Kleberg County, TX Total Population: 31.,549

Income
Median Hshld Income 1999: 29,313
Median Fam Income 1999: 33,055

Per Cap Income 1999: 13,542
Fam Below Pov level: 1659

Indivs Below Pov level: 8,028

Race
One Race: 30,524

White: 22,675
Black or African American: 1167

Amer Indian and Alaskan Native: 192
Asian: 464

Native Hawaiian and Pacific IsIs: 31
"Some other race:" 5995

Two or More Races: 1,025
Hispanic or Latino (of any race): 20,635

Education
High school graduate or higher: 12,211

Bachelor's degree or higher: 3,650



2000 Census Statistics for Chosen Counties

Converse County, WY Total Population 12,052
Income

Median Hshld Income 1999: 39,603
Median Fam Income 1999: 45,905

Per Cap Income 1999: 18,744
Farn Below Pov level: 319

lndivs Below Pov level: .1,379

Race
One Race: 11,875

White: 11,416
Black or African American: 18

Amer Indianand Alaskan Native: 110
Asian: 32

Native Hawaiian and Pacific IsIs: 3
"Some other race:" 296

Two or More Races: 177
Hispanic or Latino (of any race): 660

Education

High school graduate or higher: 6755
Bachelor's degree or higher: 1152



Dawes County, NB Total Population: 9,060

Income
Median Hshld Income 1999:
Median Fam 'Income 1999:

Per Cap Income 1999:
Fam Below Pov level:

Indivs Below Pov level:

Race
One Race:

White:
Black or African American:

Amer Indian and Alaskan Native:
Asian:

Native Hawaiian and Pacific Isis:
"Some other race:"

Two or More Races:
Hispanic or Latino (of any race):

29,476
41,092
16,353

207
1,548

8,917
8,457

73
261

28
5

93
143
220

Education

High school graduate or higher:
Bachelor's degree or higher:

4,362
1,425



Cibola County, NM Total Population: 25,595
Income

Median Hshld Income 1999: 27,774
Median Fam Income 1999: 30,714

Per Cap Income 1999: 11,731
Fam Below Pov level: 1365

Indivs Below Pov level: 6,054

Race
One Race: 24,767

White: 10,138
Black or African American: 246

Amer Indian and Alaskan Native: 10,319
Asian: 98

Native Hawaiian and Pacific Isis: 14
"Some other race:" 3952

Two or More Races: 828
Hispanic or Latino (of any race): 8,555

Education

High school graduate or higher: 11,461
Bachelor's degree or higher: 1,835
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Number Percent

TOTAL POPULAION .2,8021 100.0

SEX AND AGE
male,7 1,339 47.8

Number_, Psrcenl FlNumber I Percent
t

SCHOOL ENROLLMENT
Population 3 years & over 1,271 100.0
Nursery school, preschool 114 9.0

Kindergarten 331 2.6
Elem school (grades 1-8) 55.0
High school (grades 9-12) 258 20.3
Collaoe or araduats school 167 13.1

Female ___, ___.

Under 5 years
5 to 9 years •

10 to 14 years
15 to 19 years

20 to 24 years
25 to 34 years
35 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years'
65 to 74 years
75 to 84 years
85 years and over
Median age (yrs)

RACE
White
Black or African American
Amer Indian/Alaska Native
Asian
Native Hawaiian/Other P1
Some other race
Two or more races

296 10.6
321 11.5
336 .12.0

-n Ine

Trot al-.housin g u nits
UNITS IN STRUCTURE"
1-unit, detached
1-unit attached
2 units
3 or 4 units
5 to 9 units
10 to 19 units
20 or more units
Mobile home

92ot100.0

635! 69.0421 4.6

01 0.0
0 0.0

271 2.9
0 0.0
oI 0.0

206 .4A
EDUCATIONAL ATTAINMENT

197 7.0
391 14.0
397 14.2
270 9.6
83 3.0

63 *2.2
92, 3.3
37 1.3
15 0.5

23.61 (X)

381 1.4
1! 0.0

2,718 97.0
0 0.0
0 0.0

26 0.9
19 0.7

Amer Indian/Alaska Native 1 2,737 97.7
combination w/Other race

HOUSEHOLDS BY TYPE

Population 25 years & over 1,328 100.0
Less than 9th grade 245 18.4

91h to 12th grd, no diploma 368 27.7

High school grad (inc GED) 350 26.4
Some college, no degree 233 17.5
Associate degree 95 7.2
Bachelor's degree 37 2.8
Graduate/professional deg 0 0.0
Perc HS graduate/higher 53.8 (X)
Perc bachelor's deg/higher 2.8 IX)

EMPLOYMENT STATUS

Population 16 years & over t1,7811i 100.0
In labor force 9871 55.4

Civilian labor force 9871 554
Employed 7611 42.7
Unemployed 226 12.7

Percent Unemployed 22.9 (X)
Not in labor force 794 44.6

COMMUTING TO WORK
Workers 16 years & over 750 100.0

Car/truck/van(drove alone) 343 45.7
Car/truck/van - carpooled 323. 43.1
Public transportation 19 2.5

Waked1 34 4.5
Other means 15 2.0
Worked at home 161 2.1
Travel time to work (minutes) 31.81 AX

CLASS OF WORKER

Private wage/salary workers 409 53.7
Government workers 324 42.6
Self-employed workers 16 2.1
Unpaid family workers 12 1.6

INCOME IN 1999
No. of Households 6921 100.0
Median household income $19,265 (X)
No. of Families 5761 100.0

Median family income . $22,639! (X)
Per capita income $5.7231 (X)

Median earnings:

VEHICLES AVAILABLE

Total households 725 100.0
Family households 583 BOA
Non-family households 1421 19.6

YEAR STRUCTURE BUILT

1999 to March 2000 1.2
1995 to 1998 1681 8.3
1990 to 1994 193! 21.0

1980 10 1989 237 25.8
1970 to 1979 . 128 13.9

1960 to 1969 . 871 9.5

1940 to 1959 461 5.0

1939 or earlier 50! 5.4

ROOMS
Median (rooms) 31 (X

None 1201 17.2
1 321 46.1

2 192 27.6

3 or more 631 9.1

HOUSE HEATING FUEL
Utility gas 84 12.1
Bottled, tank, or LP gas 19f 28.0
Electricity 38 5.5
Fuel oil, kerosene, etc. 0 0.0
Coal or coke 0 0.0
Wood 379 54.5

Solar energy 01 0.0
Other fuel 01 0.0
No fuel used 01 0.0

PLUMBING & TELEPHONE

Average household size 3.861 (X)
Average family size 4.391 (X

HOUSING TENURE
Occupied housing units 725 100.0
Owner-occupied housing 637 87.9
Renter-occupied housing 88 12.1

MARITAL STATUI
Population 15 yeai
Never married

S

ra & over 1,814' 100.0
887 48.9
680 37.5

98 5.4
57 3.1
92! 5.1

Lacking complete plumbing 2721 39.1
Lacking kitchen facilities 2671 38.4
No teleohone service 381 54.7

OCCUPANTS PER ROOM,Now -i| |
Separated
Widowed

Divorced

VETERAN STATU
Civilian Pop 18 yet
Civilian veterans

LANGUAGE AT H
Population 5 years
English only
NavajoyNative Ame

Speak English not
Spanish & Other

Searck Enlishnot

Source: United Stal

Occupied housing units 696i 100.0
1.00 or less 372 53.4
1.01 to 1.50 131 18.8
1.51 or more 1931 27.7

S
mrs & over] 1,641 100.0

L_ __ 48 2.9

OME
and over 2,807 100.0

701 26.9

rican 1,906 73.1
very well 683 26.2

8 0.3
veye welt1 01 0.0

Male full-lime, year-round 1 $20,000! (X)
Female full-time. year-round .S14.614 I Xlxi

MORTGAGE & RENT

POVERTY STATUS IN 1999

F

No. & (%) of families in poverty 2471 42.9
No. & 1%1 of nersons in povertv 1 121 404

Owner-occupied units 406' 100.0

VALUE in Median dollars $33,8 (X)

With a mortgage 511 12.6
Median mortgage payments $5611 (X
Renter-occupied units 115! 100.0
No cash rent 871 75.7

Median rent payments $317 (X)

.... v-i -" r .......... r ..... #1 "t "--r ....

teas Census 2000; Extracted and formatted by LSR Innovations; November 2003
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